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ABSTRACT 

A numerical model has been developed to simulate the transient thermal 

regime arising from a cylindrically symmetric disturbance in- a semi-infinite 

medium. Heat transfer by radial conduction only is considered and provision 

is made for a phase change involving latent heat to occur within the medium. 

The numerical solution to the transient heat conduction equation using the 

explicit finite difference method is outlined in detail. Some aspects of the 

computer solution are described. 

The program has been used to produce a set of tables giving both 

temperatures· at various distances from the source for a range of dimensionless 

times and the radial heat flow leaving the source region. Data are tabulated 

for cases with and without a phase change; in the case of a phase change, 

3 
tables are given for latent heat densities of 10 and 100 MJ/m and several 

source and initial temperatures. This is an extended data set, complementing 

that in Taylor ( 197 8). '1n both cases, the source disturbance· is considered to 

be either sustained indefinitely or to last for a finite period , after which 

cooling occurs. 

The progJ;am finds application in such geophysical problems ·as the. study of 

the disturbance to the geothermal regime resulting from the drilling of and 

production from petroleum wells, from buried pipelines and power cables and 

f-rouu:Underground :tunnels. - Using . the tables gives an "off-the.-shel£"_ solution-

to the transient thermal regime in many of these applications. As an example, 

the program is used to calculate theoretical temperature profiles for a 

Mackenzie Delta well and to point out the thermal advantage. : of using an 

insulating annulus through the permafrost. 
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RESUME 

Un modele numerique a ete developpe af in de simuler le regime thermique 

transitoire qui resulte de la perturbation produite par une source cylindrique 

dans un milieu semi-infini. Le programme prend uniquement en consideration 

la transmission de chaleur par conduction radiale et tient compte de la 

possibilite d'un changement de phase, impliquant une chaleur latente, dans le 

milieu. La resolution numerique de l'equation de la conduction de chaleur 

transitoire, utilisant la methode de difference finie explicite est exposee 

en detail. Quelques aspects de la solution par ordinateur sont decrits. 

On a utilise le programme pour produire une serie de tables qui donnent, et 

les temperatures a plusieurs distances de la source pendant une periode de temps, 

et le flux de chaleur radiale qui part de la source. Les donnees sont 

classifiees pour des cas avec et sans changement de phase; dans le premier cas, 

des tables sont presentees pour les densites latentes de 10 et 100 MJ/m3 , pour 

plusieurs temperatures de la source et plusieurs temperatures initiales du 

milieu. La presente serie etendue de tables complete les donnees de Taylor (1978). 

Dans les deux cas, la perturbation est consideree, soit comme se prolongeant 

indefiniment, soit comme continuant pendant une periode definie et suivie par 

un refroidissement. 

Le programme peut etre applique a des problemes geophysiques tels que l'etude 

du bouleversement au regime geothermique decoulant du forage et de !'exploitation 

des puits de petrole, des pipelines et des lignes de transmission hydroelec-

trique enfouis, et des passages souterrains. L'emploi des tables permet une 

solution a portee de la main du regime thermique transitoire rencontre dans 
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plusieurs de ces applications. Par exemple, on utilise le programme pour 

calculer des profils theoriques de temperature d'un puits du delta du 

Mackenzie et pour montrer les avantages d'un anneau isolant dans le 

pergelisol. 
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1. Introduction 

Knowledge of the transient thermal regime in problems involving 

cylindrical symmetry is important in many physical applications. The basic 

problem is represented by the heating and cooling of a large body by heat 

conduction from a cylinder imbedded internally. In this work, the solution 

finds application in geophysics in the study of the disturbance to the 

geothermal regime resulting from. the drilling of and production from petroleum 

wells, from buried pipelines or power cables and from underground tunnels or 

drifts. A computer program, developed to simulate these situations 

numerically, has been designed especially to model the disturbed transient 

regime due to conduction where a phase change with latent heat is · involved, 

such as in a permafrost environment or in a situation where freezing occurs 

around a chilled pipeline. 

This report complements Taylor (1978), treating the theory in detail and 

presenting a larger data set. Section 2 describes the method of solution and 

discusses some of the methods other authors have used to include a phase 

change. A detailed theory .appears in section 3 and the numerical method and 

the computer solution are described in section 4. The model is basically 

simple and the impact of neglecting more complex phenomena is discussed in 

section 5. However, the program has met success in duplicating temperature 

logs over a ·number of years at a well in the Mackenzie Delta (section 6). The 

·tabulated data are found in Appendices A to D. 
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2. The Method 

A numerical model has been developed to simulate the transient thermal 

regime arising from a cylindrically symmetric source disturbance in a 

semi-infinite medium. Heat transfer by radial conduction only is considered 

and provision is made for a phase change to occur within the medium. 

The finite difference calculus is used to solve the problem. This demands 

that partial derivatives in the heat conduction equation be replaced by their 

finite difference approximations. Alternately, an intuitive development of 

the solution is suggested by the symmetric geometry and the need to divide the 

problem space into cells for numerical calculations. 

Following the latter course, we segment the space surrounding the cylinder 

source into concentric shells of geometrically increasing radii, and consider 

only a pie-shaped sector of angle one radian (Fig. 1). Then we may solve for 

each cell in any small time ti.t a conceptual equation 

(Heat in)-(Heat out) = (Heat stored in cell as temperature change) 

If.Lit is chosen smaller than the thermal time constant of the problem, the 

temperature at any time t for a cell can be found by iterating many increments 

of At. The temperatures of the cells will increase or decrease, depending on 

the nature of the source. 

The possibility of a phase change arising during the duration of the 

disturbance complicates the calculations sufficiently that some authors have 

ignored it. Such is a reasonable approximation in permafrost areas of very 

low porosities where there is little difference in physical properties between 

frozen and unfrozen states and where the latent heat density is relatively 
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low. Often, the interest in a particular problem is to prevent melting, in 

which case simplification is achieved by merely predicting the attainment of 

temperatures above 0°c, for instance (Lea et al., 1973). Couch et al. 

(1970) defined a heat capacity unique to the unfrozen and frozen state, with a 

considerably larger fictitious heat capacity for a small range of 

temperatures, which represented the latent heat of the phase change over a 

finite temperature interval. Kliewer Ci973), employing an implicit finite 

difference technique, used program logic to determine occurrence of a phase 

change, and then held the element at the freezing point until the latent heat 

budget was satisfied. A similar approach was followed in the explicit finite 

difference technique used in this work. 

Returning to the model developed here, if a phase change occurs in any 

cell, the program holds the temperature of the cell at the melting or freezing 

point until heat equal to the latent heat capacity of the cell has been 

supplied (in melting) or taken away (in freezing). In such a case the 

conceptual equation for the cell becomes, temporarily, 

(Heat in)-(Heat out) = (Heat contributing to latent heat) 

until the right hand side of the equation equals the latent heat capacity of 

the cell. Thereafter, the cell's temperature is allowed to change according 

to the previous equation. By applying this routine to all cells and iterating 

over time, the thermal regime of a system in response to any transient source 

can be described. 
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3. THEORY 

The mathematical foundation of the explicit finite difference method used 

in this work is developed in this section, expanding on the theory given in 

Taylor (1978). 

The mathematics are simplified considerably if cylindrical coordinates are 

used; and the development of an explicit finite difference solution is 

facilitated by appropriate divison of problem space into cells. 

3.1 Division of problem space into cells 

To take advantage of the cylindrical synnnetry, a pie-shaped sector of 

angle one radian and unit depth is considered (Fig. 1, after Eickmeier et al., 

1970). 

If the radius of the cylindrical heat source is specified by r , cells 
0 

outside the source can be generated by a scale factor a, so that successive 

cell radii are ar , 
0 

3 
a r

0
, ••• , 

n a r 
0 

A third dimension 

can be added by considering a stack of these pie-shaped sections along the 

length of the cylinder. Physical properties and temperatures for an 

individual cell are considered uniform within the cell, but can be different 

from other cells. This geometry allows cells close to the source, where 

temperature conditions change most, to be small, while cells further from the 

disturbing source are larger in a geometric law .sense. 

In the cylindrical geometry considered here, and the pie-shaped sector 

envisaged for the numerical solution, any radius r within the medium outside 

the iource radius r can be expressed as 
0 

'>\_-1 

f&o Q_ 
) 

(1) 
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where the .scale factor "a" is a constant greater than 1. Integer values of n 

cause the space cell boundaries to be generated. 

3.2 Cell Parameters 

In developing the finite difference formulation in later sections, it will 

be convenient to pre-calculate properties that represent an entire cell. For 

example, the heat capacity of the nth cell can be calculated from the specific 

heat and density of the material comprising the cell and the cell geometry. 

Likewise, the latent heat capacity and a thermal resistance can be 

calculated. In a two-phase problem, values of heat capacity and thermal 

resistance would be required in both phase states. 

The volume of the nth cell - the section of the pie-shaped sector between 

radii r 
1 

and r (where subscripts denote integer values for n) is 
n- n 

v~ 
(. 7\ A~ - 7T /L-~~ 1 J x I 

~7\ 

J 
/1/1 == 2. 3 ,. r '-' ) J • • ' 
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The heat capacity of this cell 1s 

2 3 . .,~ 
J ) j 

The latent heat capacity of the nth cell is defined as the amount of heat 

absorbed or released in changing the phase of the entire cell volume. We 

assume the pore saturant changes state completely at its freezing point. 

Consider a pore saturant of latent heat~(J kg-
1 ) and density fw which 

occupies a fraction 4'of the total volume of the medium. The latent heat 

density is defined as 

L 

Thus, the latent heat capacity of the nth cell 1s 

L V/YV 

~""~A rw cP [0-~-~- °"z~-l/-J 
) 

The temperatures calculated numerically in the model correspond to the 

centre (radially) of each cell. Thus ·the temperature of the nth cell is 

where 

I · 
I 
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The thermal resistance between adjacent cells is defined from the heat flow 

betwee·n cells due to the difference in their central temperatures. The 

thermal flux is 

and the temperature gradient can be calculated from the solution to the steady 

state heat conduction equation in cylindrical coordinates (section 3.5). 

(~t) 

(-r~+, - T~) 
hv/J.,~+r -hvA~ ' 

;h_ ::: 2 
) 
3 , .. 

) 

( ~) 

c 9) 

The heat flow between cells is the product of the flux at radius r and the 

cross-sectional area (=r). 

-

The thermal resistance between the nth and (n+l)th cells is defined as 

) 
J 

] 
O'" G ( 11) 2 

' 
7 
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Values for C{1 , ~l and Hl do not follow from the general expressions 

since the first cell is taken as the entire segment out to radius r . The 
0 

heat capacity can be calculated from the volume of this cel l : 

~\ 

\ 
J_ 

where the subscripts ''WB" refer to the properties of the drilling fluid in the 

wellbore. The latent heat capacity of the wellbore depends on the mix used 

for the drilling fluid: 

H 

The thermal resistance ~ out of the first cell must take into account 

that the surface at r is maintained at a fixed temperature as a boundary 
0 

condition. Thus, the thermal resistance into the adjacent cell will depend on 

the thermal conductivity of the second cell rather than the f i rst, le? ding to 

an adjusted geometric factor in eq. 10, with 

as a reasonable approximation. Hence 
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Following cessation of disturbance, the wellbore is not necessarily isothermal 

radially . This formula for ~ is used at all times, however, since good 

agreement is obtained with Jaeger's (1956) tabulations during cooling. 

For n),,. 2, it is seen from eq. 11 that~ is independent of n if the 
n 

conductivity is constant. From eq. 3 and 5 

'l. 

Gl 

if the specific heats and densities are constant. 

3.3 Basic Properties of the Medium 

For any simulation, the thermal conductivity, specific heat and density of 

the medium must be known. In a two phase system, these properties are 

normally different in each phase. 

In geophysical applications, what is measured sometimes 1n the laboratory 

are grain properties (i.e. without ·the pore saturant) and a good approximation 

of bulk properties (with the saturant) may be calculated using simple two 

component models. The bulk density of the material is calculated from the 

grain density and the density of the saturant in the appropriate phase. Using 

here the terminology suited to most geophysical applications where pore 

saturant is either water or ice, 

9 



if unfrozen (19) 

if frozen (.:z.o) 

where q> is the ratio of pore saturant to total bulk (porosity). In this work, 

the density of ice and water are assumed the same. 

The bulk conductivity is calculated assuming a two component geometric 

model proposed by Woodside and Messmer (1961): 

if unfrozen 

if frozen (22) 

Bulk specific heats are calculated according to 

if unfrozen (23) 

if frozen 

In using these models to reconstruct the bulk prop~rties, it is recognized 

that they are quite simplistic. It is assumed that the porespace is always 

saturated, and that in a change of phase all ice within a porespace changes to 

water at the freezing point. 

3.4 Heat Conduction Equation 

Fourier's equation describes the distribution of temperature T, in space 

and time, in a so lid whose diffusivity is c(: 

10 



In this equation, heat transfer is assumed to be by radial conduction 

alone and more complex, and sometimes important, processes such as convection 

and mass transfer are not considered here. In the present work, the above 

unsteady state heat conduction equation 1s solved numerically for cylindrical 

systems involving a phase boundary. 

If the time derivative in Fourier's equation is zero, we have the steady 

state equation (Laplace's equation). It is easily solved analytically for the 

geometry we assume. 

3.5 Steady State Solution 

In cylindrical coordinates Laplace's equation 1s 

u:i.-, 0 

A general solution ·is (Ingersoll et al., 1954, p. 37) 

T A + 
where A and Bare constants to be determined from boundary conditions,i.e. T 

is known at two radii ra and rb. 
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T 

Putting these in eq. 27 

A 

B 

With the values thus obtained for A and B substituted into the general 

solution, eq. 27, 

Li,_ ),,,., .1v ~ - T._ ~ /l-k + ( Ur- l:_),£.V\/ h-

h ~a._ -k!v-t- Jvv;u-t -.hvJvo._ 
(3o) 

This is the analytic solution of the steady state heat conduction equation. 

Its usefulness in problems of the type studied here is limite~ by the one 

boundary condition being the initial temperature of the medium, which is 

considered to lie at infinity. 

3 . 6 Unsteady State Equation 

The general time dependent equation (eq. 25) may be solved by the calculus 

of finite differences. Two approachs are outlined here; first, finite 

12 



difference formulas are used to approximate the derivatives in the partial 
' 

differential equation; second, the equation is cast in the form of an equation 

of continuity and a solution developed of a more intuitive nature. Both cases 

require the problem space surrounding the cylindrical heat source to pe 

divided into cells for numerical solution. 

3.7 Replacing Partial Derivatives by Finite Differences 

Fourier's equation (eq. 25) in cylindrical coordinates is 

JT I - -d_ 

Assuming the problem space is divided into cells n=l, 2, 3, and using 

finite difference formulas to approximate the derivates for the nth cell 

(Carnahan et al., 1969, p. 431), 

--1 T 
. , ~ - /V'-" T 

"'--I t ~-t\ -2 ~ 
oG .6.t 

I"'-
( Lh~)-;_ 

T~+l- 1:- ,, + /)'\., l) 2, 3. 
~ tL M./ /j /'v ftV 

j ' ' .. 

where the forward difference has been used for the time derivative and the 

central difference for the space derivative. Symbols are defined in Table 1. 

Solving for the new temperature T ' in terms of the old values existing 
n 

before the time step ,At, 

13 
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I 

Lt T"'-[ I ;;,.oc~ 6 t J L1t{T,.,_-1 + T,,_,-r I J + ol 
(6~~ )2.. /\"V . . ( 6A.-v\_ j :i.. 

+ cl .6 t [ T "'--\-I I ,,__ - I J ~ 

2/G"'-' 6.Jv~ 

where X, Y and Z are dummy variables. Starting with a known temperature 

distribution, temperatures at any later time can be calculated by successive 

application of this equation, i.e. by iteration. This is a finite difference 

solution to the unsteady state heat conduction equation. 

This solution may be adapted to the present problem b'y relating r and 
n 

Llr to the choice of cell subdivision, eq. 1. Considering n as a continuous 
n 

variable ~l for the moment, and differentiating with respect to n, 

14 



and replacing the derivative with its finite difference approximation, 

(3lf-) 

where subscripts denote integral values of n and the integer equivalent of (1) 

is used. The volume of the pie-shaped sector to radius r(n) is 

ctV 

and replacing differentials with their finite difference approximations, 

(37) 

This is a differential of the volume of the nth cell; if r and n are 
.n 

considered continuous variables, integration over n yields the cell volume 

(eq. 2). 
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x 

y 

The differential heat capacity is 

and the differential latent heat capacity is 

Replacing r in (32) with (1) relates the finite difference solution to 
n 

the particular cell division selected for the problem. Similarly, replacing 

Lir with (34) is justified as the "smallness" of Ar relative to r is 
n n n 

preserved, i . e. 

<I (4-o) 

for .L1n=l and the scale factor a within normal range of usage, 1<a<::1. 5. 

Continuing with (eq. 32) and working with the dummy variables X, Y and Z, 



--

At . d The factor --- is common to terms Y an Z. 
~~O(h' 

The factor 

from term Z for values of the radial multiplier used in this problem (l~a<l.5) 

will always be considerably smaller in absolute magnitude than 

17 
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from term Y. Hence to a first approximation we neglect term z. The solution 

then becomes 

T/Y\.-1 + (kJ] 
+ 6t 

\/Y\-+ I 

which indicates that the new temperature of cell n is an explicit function of 

temperatures before the time step At of itself and of adjacent cells, and a 

function of physical and geometric properties. 

When a two phase system is involved, eq. 44 will be inadequate because (i) 

no provision is made for satisfying a latent heat budget of the region 

changing phase' and (ii) the values of a and ~ depend on the phase state 
n n 

of the nth cell, e.g. frozen or unfrozen. 

However, both of these requirements for a two phase system may be 

satisfied in a numerical solution. At each iteration, the phase state of each 

cell can be determined, and the appropriate value of~ and en (e.g. 

frozen or unfrozen) may be used. An algorithm may be designed for the special 

problem of a phase change occurring within a cell to account for the latent 

heat involved. 

18 



On the other hand, casting Fourier's equation into an equation of 

continuity yields the same explicit equation as (44) but involves intermediate 

steps which make the treatment of two phases simpler in a computer solution . 

3.8 Intuitive Development of Solution 

Fourier's equation can be reduced to the form of a continuity equation 

through use of traditional definitions of the diffusivity oC and the heat flux (.;.) 

(heat flow per unit cross-sectional area), i.e. 

and substituting in eq. 25 _ yields 

which is in the form of an equation of continuity. The divergence on the left-

hand side represents the difference between heat fluxes into and out of a 

cell. This results in a change in temperture within the cell according to the 

right-hand side of the equation. Replacing the time derivative by its finite 

difference approximation yields 

19 



that is, for a particular cell 

(Heat in)-(Heat out) = (Heat stored in cell as temperature change) 

This equation may be applied over the time interval At to find the 

temperature change arising within a cell from the imbalance in heat flow ~-W, 

provided At is chosen smaller than the thermal time constant of the system. 

Then the temperature at any time t within a cell can be found by iterating 

over many increments of ~t and over all cells. 

The above conceptual equation may be cast in a mathematical form suitable 

for the problem by using results from section 3.2. There it is noted that 

~expresses the thermal resistance from a cell n to cell (n+l); eq. 10 

gives the heat flow between these two cells for a temperature difference 

T -T 
1

. 
n n+ 

The quantity of heat flowing out of cell n over the iteration interval flt is 

(Heat out) 

Likewise, the heat into the nth cell from the (n-l)th cell is 

20 



--
(Heat in) = {Jtv' -1 6. t 1 /\"'- -1 .,6t 

Using the cell heat capacity-C,n (eq. 3), the heat stored 1n the nth cell 1s 

(Heat stored as temperature rise) 

Putting these expressions into the conceptual equation and regrouping, 

-1 

l~ - 6t T r--1 
+ [\- D.t ( I T . J___ \lT,,_, 

br- ~-1 ~~JJ 

+ LJ.t 

This is the same as eq. 44 if the thermal resistance is independent of n; 

however intermediate expressions (50), (51), and (52) simplify the computer 

solution. 

The temperature within the source region (n=l; O<r~r ) is a constant for 
0 

the duration of the source disturbance; thereafter, T
1

1 can be derived from 

eq. 48, provided that the heat into the cell is zero, because of the radial 

synmetry involved. 

6t JT 
p /f7 \ 

)c;>I V\ I 

+ 6t 
~I CR\ 

3.9 Initial and boundary conditions 

Conditions normally required for the solution of Fourier's equation have 

been integrated into the numerical solution in the simplest possible manner. 

21 



(i) Initial conditions. The problem space surrounding the source is at 

the geothermal temperature before a simulation commences. 

(ii) Boundary conditions. The source surface is maintained at a fixed or 

simply varying temperature for the duration of the source disturbance 

as the inner boundary condition. Thereafter, it is allowed to change 

freely in relaxing to initial conditions. The distant boundary 

condition for the transient solution must be at the geothermal 

temperature, and this is achieved by holding the outer cell in the 

space subdivision at this value. Because of the geometric increase 

in the size of the problem space as the number of cells is increased, 

it is simple to ensure that such a boundary has no effect on the 

transient solution (i.e. the heat flux from the second-to-last to the 

outside cell is always negligible). If the boundary is too close for 

the times being considered, a steady-state solution will be forced 

(section 3.5, eq. 30). This boundary condition is maintained for the 

duration of the simulation. 

3.10 Stability and choice of time step 

When a numerical technique is used to solve a problem, it must. be shown to 

be stable, consistent and convergent. By convergence one means that the 

numerical solution tends towards the analytic solution as the space and time 

subdivisions tend to zero. Consistency implies that the method approximates 

the partial differential equation intended and not some other equation. 

j. 
r-
t. 



Carnahan et al (1969, chap. 7.10, 7.11) discusses these properties, and 

shows that for Fourier's partial differential equation, an explicit finite 

difference solution is 

-.I 

Im- + A. T~+I (ss) 

Carnahan et al demonstrate that \..~ 1/2 is sufficient for stability, a 

fact appreciated equally from an intuitive feeling that the new temperature 

T ' must depend on the old temperature T in a "non-negative way". 
n n 

Further, the truncation error (the difference between the finite differences 

and the derivatives they approximate) is 

+ 0-(~ 
Clearly, as the space and time subdivision approaches zero, the explicit 

finite difference representation approaches the analytic equation. 

With stability thus established, and consistency demonstrated, convergence 

automatically follows (Carnahan et al, chap. 7.10). 

Equation (53) is similar to eq. (55) but differs in the coefficients of 

T 
1

, T and T 
1

. However, in the special case of a medium of one 
n- n n+ 

phase, (eq. 11) 
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Thus (53) becomes 

_, 
\ -

+ 

i.e. from ( 55), 

for stability; thus 

T 
/ Y\. - I 

\ 
?__ 

+ T 
('Y\.. 

(_ s7) 

(s8) 

By analogy, we may consider in the general case (53) that the coefficient 

of the T term is (1-2\) and hence 
n 
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is taken as a satisfactory criteria for stability. Indeed, this ensures that 

T contributes to T / in a non-nega.tive way, as suggested by Eick.meier et n n 

al. (1970). 

From Section 3.2, ~ and ~n depend on the physical properties and cell 

subdivisions used. In the general problem of a two phase system, At must be 

chosen smaller than the largest value that the right side of (60) can attain. 

The expression on the right in (60) is the thermal time constant of the 

system and hence response to a transient source disturbance and ultimate decay 

is governed by this characteristic time. 

Equation (53) accommodates a two phase system in that~ and~ can be 

specified according to the phase of the material in the nth cell. If the nth 

cell is actively undergoing a change of state, its entire volume is held at 

the freezing point and the imbalance in heat flowing into and out of the cell 

contributes to a latent heat budget rather than a temperature change. 
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4 . Computer Solution 

The methods by which the elements of theory developed in section 3 are 

cast into a computer solution are described in this section. The computer 

listing is not published but will be made available on request. 

The explicit finite difference method was used for the numerical 

solution. The explicit formulation was chosen in preference to the implicit 

method because of the ease with which latent heat could be incorporated. The 

latter method would be preferable in simulations to great lengths of time, 

however, because of its less restrictive choice of time step. The finite 

difference method and the cell division employed here is ideally suited to 

this cylindrically symnetric problem and its boundary conditions. 

4.1 The computer technique 

Depending on the relative values of the geothermal temperature Tg and the 

temperature Ts of the source, three separate modes can be distinguished: 

1) Tg>0°c; Ts)0°c 

Tg ( 0°c; Ts (. 0°c 

- no melting or freezing, thus a single phase problem 

2) Tg < 0°C; Ts "/ 0°c 

- melting around the wellbore will occur e.g. drilling in permafrost 

3) Tg) 0°C; Ts ( OoC 

- freezing around the source, e.g. chilled pipeline through region of 

discontinuous permafrost 
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Much of program logic depends on the basic mode; in this work and Taylor 

(1978 ) , only the first two modes are considered and Tg is always less than Ts. 

The choice of cell size (factor~· section 3.1) and the number of cells is 

governed by the resolution desired near the source region and by the 

requirement of no appreciable radial heat flow at the boundary of the problem 

space. Normally, l< a( 1.5 and the number of cells n~ 20. Stacking a series 

of the pie-shaped sectors along the wellbore creates the third dimension but 

such is valid only as long as temperature gradients arising from the 

disturbance are small in a direction parallel to the source cylinder compared 

to the radial gradients. The program is essentially two dimensional in that 

only radial heat flow is considered. Validity of this assumption is discussed 

in the next section . 

The time increment chosen for the iter.ation must be smaller than the 

thermal time constant of the system. Generally it is chosen at 90% of the 

maxi.mum value that eq. (60) can attain. 

Basic physical properties of the medium - thermal conductivity, specific 

heat and density must be supplied. Sometimes these are not available, as 

perhaps, measurements are made on chip samples or, in the two phase case, on 

only unfrozen samples. The properties of the bulk material must be calculated 

according to section 3.3. In doing so, the following values for ice/water are 

used: 

k. 
ice 

= 2.26 Wm-l K-l 

k = 0.502 II 
water 

c. 
ice 

c 
water 

eice' 

= 4187 

fwate.r 

A 

II 

1000 kg 

334690 

II 

II 

-3 
m 

Jkg -1 
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Thence, cell properties are calculated according to section 3.2 . 

The iteration procedure consists of using (50) to (54) inclusive to 

calculate the temperature change for each cell starting with the wellbore cell 

and working outwards to the outer cell. In the two phase case, logic elements 

in the program determine the phase state of the cell - frozen, undergoing 

thawing or freezing, or unfrozen. If the temperature change of an iteration 

would cause a particular cell's temperature to cross the freezing point, that 

cell is held at the freezing point. In successive iterations, the imbalance 

in heat flowing into and out of such a cell is accumulated (latent heat 

budget) until it equals the total latent heat capacity of the cell. 

Thereafter, program logic allows the temperature of the cell to change 

according to (53). 

In the two-phase case, the heat flowing into and out of a cell will depend 

on the phase state of the adjacent cells. In some cases, the average value of 

the frozen and unfrozen thermal resistances, (eq. 11) are used. If three 

adjacent cells are "unfrozen - undergoing thaw - frozen", the thaw front will 

be somewhere within the middle cell. A realistic value of the thermal 

resistance from the middle cell to the frozen cell is an average of the frozen 

and .unfrozen values. This reasoning has been used in similar cell 

environments. 

The t~mperature calculated in this and all cases is the average 

temperature of the cell, and is assumed to reside at the cell's mid-point 

radially. For an actively thawing or freezing cell, this will not be true and 

a small step-like character is imparted to the numerical solution in the 

two-phase case. This is discussed in Taylor (1978, Appendix A.6 and Figure 2). 
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The program keeps account of an active latent heat budget - the heat 

actually involved in a phase change. This, when compared to the maximum 

latent heat capacity of the pie-shaped sector (eq. (5) and figure 1), allows 

the program to calculate the position of the thaw front. 

Temperatures at selected dimensionless radii (as in Appendices A and C) 

are interpolated from temperatures calculated at the cell centers, using the 

steady state solution, eq. 30 . 

The heat flow leaving the source region is dependent on the radius of the 

source and on the conductivity of the material surrounding the source. Hence, 

for the tables in Appendices B and D, values are quoted for a radius of one 

-2 metre and a medium of conductivity one Wm . Values may be converted for a 

particular application by use of the conductivity-radius . factors described in 

Taylor (1978, section 4). 
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5. Limitations of the Program 

The solution to the transient heat conduction equation in cylindrical 

coordinates presented here is based on the simple theory of heat transfer by 

radial conduction alone. This, when cast into the numerical solution us i ng 

the finite difference method, is a macroscopic approximation to a process that 

is complex on the microscopic level. The success of the program is measured 

by its ability to predict reasonable models of a thermal disturbance and by 

its agreement with field measurement. 

5 . 1 Effect of ignoring conduction parallel to axis 

This program is two dimensional, ignoring heat transfer in a direction 

parallel to the source cylinder, normally the vertical sense. Temperature 

gradients within the problem space arise from the source disturbance but heat 

transfer arising from the vertical gradient is not considered in this 

program. This simplification has considerable impact on the computing 

requirements (factor of 2) and results in a significant error in only one 

respect in simulating a well. 

During drilling, and for several drilling periods after completion of a 

well, the temperature gradients within the formation in the radial direction 

are much greater than those in the vertical direction. In a permafrost 

environment, a contrast in physical properties exists across the permafrost 

base. With the latent heat involved in the phase change, a large temperature 

discontinuity develops across the permafrost base. Tnis step (up to several 

degrees over 50 m) develops during drilling and persists for a number of 

drilling periods after (Taylor and Judge, 1977; well numbers 193, 196, · 272, 

277 and others). 
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The program predicts temperature steps of a magnitude similar to that 

observed in early temperature logs in some Arctic wells. However, the program 

predicts such steps to persist for much longer than they do in nature. Heat 

transfer undoubtably occurs vertically across these steps. The simplification 

of considering radial conduction only provides a reasonable estimate of the 

magnitude of the temperature step but it predicts neither the vertical 

distance over which it occurs (i.e. the gradient) nor its duration at times 

larger than a couple of drilling periods after completion. 

5.2 Effects of other heat transfer mechanisms 

The effects of approximating the solution numerically has been described 

in Taylor (1978), section A.6. The usual choice of source (or wellbore) size 

and geometric factor (1.2<.a( 1.5) creates a spatial subdivision which 

precludes a study involving more than average physical properties. 

Omitted from the theory is any consideration of mass transfer. Fluid is 

known to migrate outwards in the region of the wellbore in response to the 

hydraulic gradient and to the mass diffusion from a warmer to a cooler 

region. If a drilling mud is used, the mud may penetrate the formation and 

the thermal conductivity would be altered; a layer of mud-cake may form on the 

formation wall. Such a process is self-limiting through the clogging of the 

pores and the consequent reduction in permeability. While these processes 

cannot be modelled by the program, their effect could be estimated to some 

degree by assigning appropriate properties to a thin annulus of formation 

around the bore. Likewise, the migration of moisture to a freezing boundary 

is a microscopic effect not considered in this program. 
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5.3 Effect of phase change at constant temperature 

The program assumes the phase change in permafrost occurs at a constant 

temperature rather than over a temperature interval, decreasing as freezing 

1 1 1 R 1 t t d b h b 1 0°c (or occurs on a oca sea e. esu s compu e y t e program e ow 

whatever temperature is chosen) are interpreted to be "frozen" when in nature 

the pore space may consist of ice and supercooled water. 

In assessing the thermal disturbance in gas hydrates, the phase curve and 

latent heat appropriate for the hydrate being considered may be used in the 

program. The model can predict the amount of hydrate melted and converted to 

gas and water but at present is incapable of simulating freeze-back of the 

disturbed system. 

Phenomena known to occur on a microscopic scale have been "averaged-out" 

in this study. Some authors have included such effects as convection and mass 

migration, only to ignore the latent heat of a phase change in a permafrost 

environment. Generally speaking, the very large latent heat of ice/water 

plays the major role in determining the thermal response to a disturbance. 

In assessing the limitations of the program, one may bear in mind that the 

purpose of the program is to provide a basically accurate model of the thermal 

response to drilling or production in permafrost terrain. In modelling a well 

on which a number of temperature logs have been obtained, one may have 

measurements on the physical properties of the formation (through core, chip 

samples and/or geophysical logs) only to be limited by rather rough records of 

the drilling history (times, temperatures). 

The geothermal temperature in such wells may be calculated from a series 

of temperature profiles using a logarithmic return to equilibrium formula 

(Lachenbruch and Brewer, 1959). On the other hand, predicting the disturbance 
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expected in a new area is limited by what one might know of the physical 

properties of the formation and the geothermal temperatures. To adopt a more 

intricate theory does not seem warranted as long as the input data to the 

simulation must often be approximated. 
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6. Modelling the thermal regime of a Mackenzie Delta Well 

The best test of the program is its ability to model a known geophysical 

situation. The magnitude of the error that may be attributed to the 

limitations of such a simple model may then be assessed. 

The Geothermal Studies group at the Earth Physics Branch, and the Dept. of 

Geography at U.B.C., have taken a series of temperature logs of the upper 500 

m over 9 years at the Mackenzie Delta Reindeer Well (~63, Taylor and Judge, 

1975). This program was used in an attempt to duplicate these logs. 

As input, the program requires the physical properties of the formation 

and parameters of the drilling program. Thermal conductivities and densities 

of the drill cuttings from this well were measured in our laboratory. The 

porosity (about 22%) was estimated from the continuity of the terrestrial heat 

flow across the permafrost base and confirmed by Judge (personal 

connnunication) from the formation density logs. The program requires the 

geothermal (undisturbed) temperature as a boundary condition; this was 

calculated from the logarithmic return to equilibrium of the 9 logs taken over 

9 years (Taylor and Judge, 1975; Lachenbruch and Brewer, 1959). Thus the 

objective is to duplicate the logs for several years after completion of the 

well; calculated temperatures are forced by the boundary conditions to 

approach the geothermal temperature at greater times. 

The first log measured on the well was taken 6 months after completion. 

Temperatures in the upper 325 m are all between -1° and o0 c. This is 

interpreted as representing the depressed freezing temperatures at these 

depths, so such are used in the model. Below 325 m, a freezing temperature of 

o0 c is adopted. 
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Mud temperatures were not available from the drilling logs so this was 

used as the fitting parameter and various logs were matched by trial and 

error. Generally, a mud temperature in the range 10° to 24°c was found to 

give a satisfactory match and these are construed as reas.onable average 

disturbance temperatures over the drilling history of the well at these depths. 

Table 2 compares the measured temperatures with those calculated by the 

program for three logs. Log 1 was measured one drilling period following well 

completion (equal to 6 months), log 2 three periods and log 4, seven periods 

or 3~1.,.years after. Also shown is the geothermal temperature calculated as 

described (column 8). Temperatures measured in the field give no indication 

of the size of the thaw bulb, but this is calculated by the program and shown 

in column 9 of the table. Most of the heat passing into the formation is 

involved in melting. An estimate of this is given in column 10, in units of 

Joules over a 30 m section of well centered at the depth in question. Column 

11 gives the value of mud (source) temperature at each depth required to 

produce the best match to the series of temperature logs. 

Generally speaking, the calculated temperatures agreed with the measured 

profiles within less than a tenth of a degree below the permafrost and within 

several tenths of a degree within the frozen section. These results are shown 

as well in Figure 2. The calculated values (solid dots) coincide with 

measured temperatures within the accuracy of the graph except at several 

depths where the measured values are shown by stars. The general agreement is 

excellent, expecially in view of the simplicity of the model . From this we 

conclude that the program is capable of realistically predicting the disturbed 

thermal regime in real environments. 

Using the same parameters (including mud temperatures) the program was 

used to simulate the effect had an insulating annulus been emplaced around the 

wellbore during drilling. 
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The Reindeer we 11 was d.rilled over a period of six months to a depth of 

3800 metres, and yet the permafrost was penetrated in 20 days. Table 3 and 

Figure 2 show the effect on two temperature logs of emplacing 5 cm of gelled 

diesel as insulation between casing strings at that time . . The calculations 

indicate that with this insulation, some melting would have occurred over the 

entire permafrost section but that the thaw radius would have been reduced to 

one-half to 2/3 of the uninsulated case, and that the insulation would reduce 

the radial heat flux by 50 to 70%. The first log predicted with such 

insulation suggests that refreezing over a short section would have occurred. 

By 3 periods following drilling (log 2), the temperature profile for the 

insulated case would have been within 0.2°c of the geothermal temperature 

with refreezing completed. 
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7. Conclusion 

The tables presented here and in Taylor (1978) find application in giving 

an "off-the-shelf" solution to a variety of geophysical problems in 

permafrost. Parameters selected in this set of tables will seldom coincide 

with those of a particular application, but in many cases will be sufficient 

for engineering purposes. 

The computer program itself is capable of describing a fairly complete 

thermal regime of a much wider variety of problems. The latent heat, density 

and freezing point of the pore saturant is variable and simple problems 

involving gas hydrates may be modelled. The ability of the program to include 

a source region encircled by annuli of properties different from the medium as 

a whole allows the possibility of modelling wellbore casing and cement or 

insulating annuli. The latter is most useful in predicting the thermal regime 

in oil or gas production situations. 

The program is thought of as normally modelling wellbores that are 

"vertical". It may equally well consider "horizontal" problems such as 

pipelines, although there is no provision for seasonal temperature variations. 

In this work and Taylor (1978), only cases of disturbance temperature 

warmer than the medium have been treated. The program considers equally well 

the problem of a disturbance cooler than the medium and involving a phase 

change. 
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TABLES 

Table 1 List of symbols 

Table 2 Measured temperature logs taken on the Mackenzie Delta Reindeer D-27 

well. Temperatures calculated by this program to correspond to the 

same times are shown in columns 3, 5 and 7. The maximum thaw radius 

and melting (over 30 m depth intervals) predicted by the program are 

given in columns 9 and 10. The mud temperature hypothesized at each 

depth, giving a good match of the calculated temperature to that 

measured, is shown in column . 11. 

Table 3 Temperatures calculated to correspond to the first two measured logs 

had an annulus of 5 cm of gelled diesel been used as insulation. 
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TABLE 1. 

List of symbols used in theory 

r 

r 
0 

a 

T 

t 

t 
0 

a 

k 

c 

p 

L 

w 

g,w,i 

radial distance in cylindrical 
coordinates (m) 

source radius (m) 

radial multiplier 

temperature (OC) 

time (s) 

duration of source (s) 

thermal diffusivity (m
2s-l) 

-1 -1 thermal conductivity (Wm K ) 

specific heat (J kg-lK-l) 

-3 density (kg m ) 

specific latent heat of pore saturant 
(J kg-1) 

latent heat density of medium (Jm- 3) 

heat flux (Wm- 2) 

porosity, volume fracti on 

subscripts denoting grain, water and ice 
properties 

u,f subscripts denoting unfrozen and frozen 
properties 

A subscript denoting medium in its 
original phase state 

B Subscript devoting medium of phase 
different from the original 

Cell Properties: 

n 

'en 
H 

n 

subscript denoting nth cell 

thermal resistanc~ 1 from nth to 
(n + l)th cell (W mK) 

-1 heat capacity of nth cell (JK ) 

latent heat capacity of nth cell (J) 

heat flow out of nth cell (W) 
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LA TIT UDE &9 DEGREES &.1 HINUTES NORTH LONGITUDE 134 DZGREES 36.9 MINUTES HcST 

ELEVATION 29 HETERS 

SUMMARY OF DEPTH-TEHPERATURE LOGS 

---------------------------------
DATE DATE OATE DATE DATE DATE 

MAXIMUM 
MAXIMUM MELTING 

9 7 66 9 7 66 2 7 67 2 7 67 H 7 69 11+ 7 69 THAW 
MEASURED CALCULATED MEASURED CALCULATED HEASURED CALCULATED EQUILIBRitrn RADIUS (J per 

OE PTH TEMP TEHP TEHP TEMP TEMP TEMP TEMP 
(HI C Cl CCl ICl cc l IC I CCt C Cl (rn) JOm 

de pth} 

(xl010) 

18.3 -.09 -5.77 
4 8. 8 -.16 -5.10 
79.2 -.t9 -.19 -2.86 -3.01 -4.69 -4. 76 -5.59 2. 32 3~70 

109.7 - .17 o.oo -.95 -.17 -3. 66 -3. 91 -4.67 2. 32 3.80 
140.2 -. 25 o.oo -1.13 -.25 -3. 2 9 -3.53 -4.17 2. 32 3. 8 0 
170 .7 - • 40 o.oo -2.13 -2.36 -3.28 -3. 43 -3. 92 2.06 3. D D 
20 1. 2 - • i.1 -.41 -1.76 -1.1+1 -2. 6 6 -3.23 1. 93 2.10 
2l 1. 6 - .42 -.38 -1.32 -.42 -2. 0 8 -2.07 -2.53 2.1& 3. 3 0 
262 .1 - • ~6 o.oo -.1+6 -.26 -1. c. 8 -.83 -1. 80 2.28 3. 5 0 
2'l2 .6 -.1 2 -.12 -.37 -.12 -.71 -. 12 -1.11 
32 3 .1 - • 22 rl o.oo -. 34 

N 
-.22 -.i.2 -. 22 -. 62 2.1+ 9 4.30 

353.6 • 50 .02 - . 05 o.oo -. 2 0 "' o. 00 -. 35 3. 3? 7.70 
JP, 4.0 2.53 0 2.55 1. 21 0 1. 27 .73 0 • 75 • 31 
41 4.5 3. 28 0 3. 28 2.05 0 2.05 1. 55 0 1. 56 1.13 
445 .0 3.95 ...:I 3.94 2.76 ...:I 2.76 z. Z7 ...:I 2. 28 1.87 
475 . ? 4. 75 4.64 3.55 3.&0 3. 0 7 3.25 2.66 
506 .0 5.42 5.46 '•· 24 4.21 3. 7 8 3. 95 3. 36 
53 6.4 & • !I. &.15 4.96 l+.99 4. 51 4.52 4.12 
556 .9 6.6 9 6.83 5.72 5.72 5. 26 5.41 I+. 66 
59 7. 4 7. ,,. 1.12 6.66 6.66 6. 2 3 6.37 5. 87 

T E MPERATU~E RESULTS ARE OBTAINED FRO~ A MULTI-THERMISTOR C~BLE 
FURTHER TEHP E ~ATURF. LOGS ARE EXPECTED FOR THIS HOLE 

B.A •• SH ELL. r.o.E. REINDEER 0-27 
-WEL L SPUDDED 8 7 65 
-DRILLI NG FOR 161 DAYS TO A TOTAL DEPTH OF 3661 HETERS 
-WELL A0ANOOtlEO 5 1 66 

N.8. CABLE INSTALLED BY E.P.B. HEASUREHENTS BY E.P.B. AN O u.B.c. 

MUD 
TEMP 

<C> 

24.70 
21.50 
17. 50 
13. DO 
10.00 
1c.oo 
10.00 
1 9 . co . 
10.00 
19. 30 
19. 30 
19 . 30 
19. 30 
23.10 
23. i O 
23.10 
23.10 
23. 1 0 

TABLE 2 
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LArIT~DE 69 O~GR~ES 6.1 MINUTES NO~TH LONGITUOE 134 )EG~'ES 36.9 MINUT ES WEST 

o::=> T-i 
('1) 

l ~. j 

46. 11 
n.2 

1 J ~. 7 
140. 2 
17 J. 7 
2J 1. ? 
2 j l. 6 
26?.l 
2'H, 6 
323,1 
3:iJ. s 
JR4.0 
111 +. 5 
4 4 5 .) 
4 7 5, 5 
5uS.J 
73 s. 4 
56 ~. '} 
5 9/. I+ 

ELEVATION 29 HETF~ S 

SU'1MA~Y OF J~PTH-TEHPERATURE LOGS 

DUE 
9 7 6b 

MEASURED 
T:: 1 P 

c::i 

-.J9 
-.16 
-.19 
- • 1 / 
-.2 5 
-,4u 

- • ~ 1 
-. 42 
- • 2 ~ 
-.12 
-.22 

• 5., 
2 .53 
3. 2 8 
3. 3:; 
I+. 75 
5.42 
S,14 
f). 69 
7.74 

OAT:: 
9 7 66 

CALCULATED 
Tt1'P 

!Cl 

..-< 

{.!) 

0 

....i 

-.19 
- • 17 
-.25 

-2.53 
-~.26 

-.4 2 
-.26 

- • .::2 
a. o a 
1.37 

DaT E 
2 7 & 7 
MEASURED 

EHP 
<Cl 

-2,q6 
- • 95 

-1. 13 
-2. 13 
-1. 7& 
-1. 32 
-.+o 
-. 37 
-.34 
- • 05 
1.u 
2.J5 
2. 76 
3. 55 
4. 2 4 
". Q6 
5,72 
&.&6 

N 

{.!) 

0 

....i 

DUE 
2 7 &7 
CALCULATED EQUILIRIUUM 

EHP TEMP 
!Cl <Cl 

-5.24 
- ". 3 9 
- 3. 9 9 
- J. 8 2 
-3 .1 7 
-2.45 
-t.65 

-.22 
O,GO 

.54 

-s.sq 
-4.n7 
-4.17 
-3.9 2 
- 3 . 2 3 
-2.53 
-1. 60 
-1. 11 

- • 62 
-.J5 

• J 1 
1.13 
1. fl 7 
2.66 
3.38 
4.12 
4. 66 
5.67 

t-'iAXIMUM 
TIIAW 

RADIUS 

(m) 

1.45 
1. 4 .) 

1.35 
1. l 5 
1. u 3 
1.16 
1.31 

1.62 
2~22 

rE~=>:RATJ~E ~ESULTS ~R E OATAINED F~O~ A HULTI-THERHIS TO~ CABLE 
FURT~ER T ~ MP:~ATU~E LOGS ARE EXPECTED FOR THIS HOLE 

a.A. SH:LL, r.o.:. REI~D EE R 0-?7 
-w LL 5PU~QED 6 7 65 
·D ILLING =o~ 1~1 DAYS T3 A TOTAL DEP TH OF 3861 H E T ER~ 
·H LL ABANDO~EO 5 1 66 

N.3. CA3LE IN5TALLE J BY £ ,P,8. HEASUR E'1E NTS BY E.P.B. AND U.B.C. 

MAXIMUM 
MELTING 

(J per 
30m 
depth) 

(xlOlO) 

1. 50 
1.5 0 
1. 40 
1. uO 

• 6 3 
1. 1 u 
1. :rn 

I . 90 
0.5"9 

TABLE 3 



Figure Captions 

Figure 1 

Figure 2 

Schematic diagram showing cell structure around t h e c yl indrical 

source, radius r
0

, for numerical solution. The pie-shaped 

sector of angle one radian, is one metre in thic kness and a 

third dime nsion can be attained by stacking s e ctors. The 

th e rmal resistance and h e at flow into and out of the nth cell, 

and its heat capacity, are shown (after Eiclaneier et al, 1970). 

Temperature profiles calculated by the model (solid dots ) to 

correspond to times of three measured profiles (stars) of the 

Mackenzie Delta Reindeer D-27 well. Where stars do not appear, 

the agreement is within the size of the solid dots. Log 1 was 

measured 6 months after completion; log 2, l ~ years; and log 4, 

3! years after. The undisturbed (geothermal) t emperatures 

(squares) are calculated from logs measured annually over 9 

years using a logarithmic return to equilibrium formula ( Taylor 

and Judge, 1975). The open circles show the effect of placing 

an annulus of 5 cm of gelled diesel around the wellbore as 

insulation for the major portion of the 6 month drilling 

period. In log 2, the calculated position of such a profile is 

within 0.2°c of the geothermal temperature. 
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APPENDIX A. TABLES OF TEMPERATURE 
VERSUS TIME FOR A 
SUSTAINED SOURCE 

Consider a homogeneous medium at constant 
initial temperature, bounded internally by a 
cylinder of radius r

0 
and constant temperature 

at time t greater than zero. The thermal 
conductivity, specific heat and density of the 
medium are kA, cA and PA respectively, where 
the subscript A denotes the phase of the medium 
in its undisturbed state . 

ror a system not undergoing a phase change, 
the initial temperature is o0 c . ror a system 
that wi ll experience a phase change, cases are 
presented for initial temperatures of -0.01°, 
-5° , and -10°c, and the phase change is 
assumed to occur at o0 c. In all cases, the 
medium is initially in state A, compatible with 
the initial temperature, and the corresponding 
values kA, cA and PA are used to calculate 
dimensionless time T for all times. The latent 
heat density, L, is the heat required per cubic 
metre of medium to complete the change of 
state. It is defined from the latent 
heat A (J kg - 1 ) and dens ity pw of pore saturant 
whi ch occupies a fraction ~ of · the total volume. 

Parameters: 

kA 
a. A 

cApA 

a. At 
T = rr 

0 

R r 
r 

0 

L Ap 
w 

2 
(m s) 

where r is the radial position within the 
medium from the center of the source cylinder. 

The tables present temperatures in degrees 
Celsius within the medium at various values of 
dimensionless radii Rand time T. Index blocks 
along the lower edge of each table identify the 
parametric values used: latent heat density 
(MJ/m3), source and initial temperatures (°C) . 

A 
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TAU 
1.0 1 . 1 1. 2 1. 3 l . 4 

1 1 0 . 0 0 8 . 84 7.7 9 6 . 83 S . 95 
2 1 o. o o 9.03 8,15 7.34 6 . 6 0 
3 10 . o o 9.16 8 ,40 7. 7 0 7. 05 
4 10 . 00 9 . 20 8 .47 7.80 7.18 
5 10. 0 0 9 . ?6 8.59 7. 98 7 . 41 
I) l 0 . 0 0 9 . 31 8 , 6 7 8. 0 9 7 , 55 
7 10 . 0 0 9 . 33 8 . 71 ' . 15 7 . 62 
8 1 0 . 00 9 . 34 6 . 73 8 .17 7.66 
9 10. 0 0 9 . 3 5 8 , 7& 8 . 22 7 .71 

10 10. 0 0 9 . 38 II , 8 1 8, 2 9 7 . 80 
20 10 . 0 0 g,47 8 , 98 8 . 5 3 ~ . 12 

30 10 . 00 g . !' 1 9. 06 8 . 6 5 8 . 2 7 
40 1 0 . 00 g . !'4 q ,1 2 8 ,7 3 8 , 37 
50 1 o. o o g . !'6 9 .1 6 8 , 8 0 8 . 45 
60 10.00 9 . " 7 '3.18 8 , 82 II , 48 
70 10 . o o 9. !' 8 g , 2 0 8 . 84 8 . 52 
80 10 . 0 0 9 . 60 9 . 23 8 . 8 9 8 , 57 
9 0 to.oo 9 . 6 1 9 . 2 5 8 . 92 8 , 61 

100 10. 00 9 . 61 '3 , 2 6 8. '33 8 . 63 
2 00 10.00 9 . 65 9 , 33 9. 0 4 B. 77 
100 1 0 . 0 0 9 , E 8 '3 . 38 9 .11 'I . 85 
i. o a 10. 0 0 9 . 68 g ,39 9.13 6,88 
5 0 0 10.00 9 ,70 g , 42 '3 .1 6 II . 9 3 
bOO 10 . 00 9 .71 g , 44 9,19 II . 96 
7GG 10 • c 0 9 . 71 9.44 9 . 2 0 8 , 97 
800 1 0 . 00 9 . 71 9 ,45 9 . 2 0 ~ . 98 

'300 1 0 . 00 '3 . 72 '3 . 46 '3 . 2 3 9 . 01 
10 0 0 1 0 . 00 9 . 72 9 ,47 9.24 9 . 03 

--f' 
"'' 

TEMPERA TU RES I N R ~ OJAL HEA T ~LOW 
••••••••••••••••••••• ••••••••••• 

LATENT HEAT nENStTY , 

R 

1.5 1. E 1 • 7 

r;; .1 3 4 .1+ 3 1 . 77 
5 , q1 5 . 30 4 . 71 
E .44 5 . 89 5,37 
6 , fO 6 . 0 7 5 , 5 7 
6 088 6 . 39 5 . 93 
7.0 5 6 . 5 9 6 . 15 
7, 14 6 . E-6 6 . 2f, 
7,17 6 . 73 6 . 31 
7. 25 6 • II 1 6 . 1+1 
7,35 6 . '34 6 . 5" 
7. 73 7. 3 7 7 .04 
7. '32 7. s 9 7 , 28 
8 .04 7,73 7. t. 3 
8 ,14 7.84 7,56 
8.17 7. tl8 7. 61 
8 . 21 7. '33 7. 66 
8 . 28 8 . 0 1 7.7 5 
II , 33 8 .0 6 7. 81 
8 . 15 8 . 09 7.84 
8. 52 8 . 28 8 , 06 
8,62 B.4 0 8 ,1 9 
8 . 65 II . 44 8 . 2 4 
8 .71 8 . 5 0 8 , 3 1 
11 . 7 5 11. 5 5 6 . 36 
11 . 76 8 . !'6 e. 311 
8 , 77 8 . 5 8 II , 39 
6 . 6 1 8.62 8 . I.I+ 
8 . 83 8 . 6 It 8 .47 

1 0 H l/M "!> 

1 . 8 1. 9 

3 . 16 2 . 5 7 
4 . 19 3 , 68 
4 . 88 4.41 
5 . 10 4. 65 
5 . 5 0 5. 09 
5 .74 5 .35 
5 . 115 5 .t.7 
5 . 9 1 5 . 53 
6 . 02 5 . 66 
6.18 5 . 83 
6 .72 6.42 
6 , S9 6 .71 
7.16 6 . 90 
7,30 7.05 
7. 35 7 .11 
7.41 7.17 
7. 5 1 7. 28 
7. 5 7 7,35 
7. 61 7. 39 
7. 85 7 . 66 
8 . o o 7. 8 1 
8 . 05 7. 87 
8 . 1 3 7. 96 
8 .1 8 8 .0 2 
8 . 20 II. 04 
s . 22 8 . 05 
8 . 27 8. 11 
8 . 3 0 8 .15 

LA TfNT Hf Al" 
OFNSITY 

10 

2 . 0 2 .1 2 . ? 2 . 3 2 . 4 2 . 5 

2 .03 1. 52 1. 0 3 . 5 7 . 13 -.oo 
3 . 2 4 2 . 85 2 .4 9 2 .14 1.80 1.4 8 
3 , 98 3 . 5 7 1 .1 9 2 . 82 2 .47 2 .1 3 
4. 25 3 .87 3 . 5 1 3 . 17 ? . 84 2 . 53 
4.72 4, 3 7 4.01+ 3 . 72 3 .42 3 . 13 
I+. 99 1+. 65 4. 32 4. 01 3 . 71 1 . 43 
5 . 12 4.78 4,1.6 4.1 5 3 . 115 3 . 5 7 
5 ,1 8 4. 11 4 4, 53 4.22 3 , q3 3 . 65 
5 .32 5 .00 I+. 7 0 4.41 4.1 3 1 , 86 
5 , 50 5 .19 4,90 4 . 62 4,35 4.10 
6 .1 .. 5 . 87 5. f-1 5 . 37 5 . 13 4 . 9 1 
6 ,45 E- . 2 0 5 . 96 5, 73 5 . 5 1 5 . 30 
6 . 65 6 , 42 6 .19 5. 98 5 , 77 5 . 5 8 
6 . 82 6 . 6 0 6 .3 8 6 .1 8 5 . 98 !' . 8 0 
6.88 6 . 66 6 .4 5 6 . 25 6 .0 6 5.87 
6 . 95 6 . 73 6.53 6 . 33 6 .15 5 . 97 
7.07 6 .86 6 . 66 6.47 6 . 30 6 .1 2 
7. 14 6 . 9 4 6 .75 6 . 5 6 6.39 6 . 22 
7, 18 6. 98 6 . 79 6 . 61 5 ,44 6,27 
7,47 7 . 29 7.1 2 6 . 9:. 6 . 80 6 . 65 
7. 61t 7,47 7. 3 1 7.16 7 . 02 6 , 88 
7.70 7.54 7.38 7. 2 1+ 7 . 09 6 . % 
7,79 7.64 7,49 7 . 35 7 . 21 7. 08 
7.86 7.71 7. 5 6 7.4 3 7. 30 7.17 
7. 88 7,73 7. 59 7.45 7. 32 7 . 20 
7. 9 0 7.75 7. E- 1 7.4, 7,35 7.22 
7.% 7. 11 1 7.68 7 . 55 7.4 2 7 . 3 0 
8 . 00 7 . 86 7,7 2 7.60 7 . 1+7 7. 3 6 

TE'1Pf ~ATURE TAUo 
SOURCE INITIAL 

10 -.01 



TAU 

1 
2 
3 
L. 

5 
f 
7 
~ 

9 
10 
2a 
~c 

40 
50 
f. 0 
7 0 
80 
90 

100 
"0 0 
30C 
400 
500 
6 0 0 
7 00 
80a 
900 

1oaa 

+ 
...!:) 

1 . a 2 . ~ 

10.aa 2 . a J 
t o . oo 3 . 24 
1. 0 • G 0 3 . q8 
1 o . a a 4. 25 
10 . 0 0 ". 7 2 
t o . oa 4. 99 
1 0 . 00 5 . 12 
1 a . o o 5 . 18 
I 0 . 0 a 5 . 32 
1 0 . 00 5 . 5 0 
1 a . a a 6 . 1 1, 
10 • a 0 6 . 45 
10 . 0 0 6 . 65 
t a . 0 0 6 . 82 
10 . 0 0 6 . 88 
1 0 . 0 0 6 . 95 
1 a . o o 7. a 7 
t o . oo 7 . 14 
10 . 00 7.18 
1a . 0 0 7 . L. 7 
1C . c 0 7 . f:: 4 
1 0 . no 7.7 0 
t o . a o 7. 79 
10 . a a 7 . 66 
10 . c 0 7. 86 
1 a . a 0 7 . 90 
1 0 . a 0 7. 96 
10 • 0 0 6 . 0 0 

3 . 0 4. 0 3 . a 

-. aa -. 0 1 - • 0 1. 
-. oo - • a 1 - • a 1 

. 9 1 - • 0 0 - • a 1 
1. 37 -.oa -. ao 
1 . 96 . 02 - . oo 
2 . 2 1 • i. 5 - • a 0 
2 . 3 3 . 7 4 - . ao 
2 . 4 4 • 76 -. o o 
2 .7 5 1. 2 1 - . oa 
3. 02 1. 4 6 .1 6 
3 . 9 4 2 . 4 7 1. 4 1+ 
1+ . 38 2 . 92 1 . 80 
I+ . 7 1 3 , 38 ? , 39 
I+. 9 7 3. 6 7 2 . 6 7 
5 . 05 3 .7 6 2 . 77 
5 . 17 J . 93 3 . 0 0 
5 . 36 4 .1 6 l . 25 
5 , 4 7 4. 3 0 3 . 39 
5 . 53 4. 3 7 3 . 47 
5 . 99 4 . 9 4 " · 1 3 
6 . 26 5 . 28 i. . 5 3 
6 . l5 5 . 40 I, . 66 
6 . 5a 5 . 59 4 . 811 
6 . e t 5 . 7 2 5 . 0 ~ 
6 . 6 4 5 .76 r:: . 0 8 
6 . 6 7 5 .60 5 .1 3 
6 , 76 5 . 92 5 . 26 
n . 83 6 . a a 5 . 3 (, 

TE HPF:;> A TUQE S IN q AOI AL HEAT F L OW 
••••••••••••••••••••••••••••••• • 
LAT ~N T HEA T DENSITY, 

0 

6 . a 7. 0 'I . a 

- . 0 1 - • 0 1 -. o t 
- • a t -. a1 -.01 
- • 0 t - • 0 1. - . r t 
-. 01 - • 0 t -. e t 
- • 01 - . 0 1 -. 01 
-. a 1 -.a 1 - • al 
-. 01 - • 0 1 -. 01 
- • 00 -. o t -. a t 
- • a 0 - • a 1 -. at 
- • 00 - . o o -. 01 

. 56 - • 0 a -. o o 
1. a 1 • 48 • 0 1 
1. 63 1. 02 . 41 
1. 118 t. 22 • 70 
t. 96 1. 28 • 81+ 
2 . 2 7 1. 6 7 1 . <'1 
2 . 52 t. 93 1. 44 
2 . 6 7 2 .0 6 t . 55 
2. 7 5 2 . t 3 1. 6 1 
3 . 46 2 . 91 2 . t,3 
3 . 91 J . 39 2 . 95 
4, 05 .~ . 5 4 3 . 10 
i.. 31 3 . 82 3. t. t 
4 ,47 3 . 99 3 . 59 
4. 52 4.0 5 3 . 65 
4. 58 4.11 3 . 7 t 
'4,73 4 . 2 8 ~ . 8 ') 
'• . 83 ti. 39 4.0l 

1. 0 H J/ "1 7 

9 . a 10 . 0 

- • 01 -. 0 1 
- . 01 - . 0 1 
- .at - • 0 t 
-. 0 1 -. 0 1 
- • 01 -.a1 
- • a 1 - .a1 
- • 01 -. 0 1 
- . a t -. a 1 
- • 01 - .a1 
- . 0 1 -. 0 1 
- • 00 - • (ii 
-.ao -.ao 
- • 00 - .oo 

. 26 -.oo 

. 50 .19 

. 82 . 4 0 
1. 01 . 6 0 
1.11 • 72 
t.1 6 . 8 0 
2 . oa 1. 63 
2 . % 2 . 22 
2 . 7 1 2.37 
J . 01+ 2 . 72 
J . 23 2 . 90 
3 . 29 2 . 97 
3 . 3 6 ~ . 05 

3 . 55 l. 24 
J . t 7 3 . 3 7 

l Alf NT HE' AT 
OfNSITY 

10 

ti. a 1 2 . a 1 3 . 0 14. 0 1 5 . 0 1 6 . 0 

-. a1 -. a 1 - . 0 1 - • 01 -. 01 -. 01 
-. 0 1 -.a1 - . a1 -. 01 -. a 1 -. a1 
- • a 1 - .01 - . 0 1 -. a t -. 01 - .at 
- • 0 1 - . 0 1 -. 0 1 -. 01 - . o t - • 0 1 
- . 0 1 - . 01 - . a 1 - • 01 - • a l - . a 1 
-. a 1 - . 01 -. a 1 -. a 1 - . a1 -. a 1 
- • 0 1 -.at -. nt -. 01 - . 01 -. 01 
-. 0 1 - • 01 -. 0 1 - • Ot -. a t -. 0 1 
- • a 1 - . a 1 - • 0 1 -. a1 -. 01 - . 0 1 
-. 0 1 - • 01 -. 0 1 -. 01 - .0 1 -. 01 
-. 0 1 -.01 - • 0 1 -. 0 1 - . 0 1 - . al 
-.01 -. a 1 -. 0 1 - . o t -. a t - . 0 1 
- • o a -. a o -. 0 1 -. 0 1 -. a1 -. 0 1 
- . o o -.oo -. o o -. 0 1 -. 0 1 -. 0 1 

• 0 1 -. o o -. o o -. co -. 01 -. 01 
-.oo - • 00 -.oo - • 00 - . oo -. 0 1 

• 20 - • 00 -.oo -. oo -. oo - .oo 
. 38 . 06 -. oo -. oo - . ao -. oa 
. so . 22 - .oo - • 00 - • 0 0 - .o o 

1 . 29 • 911 .7 5 . 5f> . 38 . 2 t 
1. 92 1 . 6 4 1 , 39 1.1 6 • q5 . 7 4 
2 . 05 1. 77 1. ':' 1 1 . ?6 t .0 4 . 84 
2 . I+ 3 2 . 17 1. 93 1 . 72 1 . 52 1. 3 4 
2 . 62 2 . 35 2 .11 1. 119 t. 66 1.49 
? . 68 2 .41 2 .17 1. 95 1. 74 t . 5 4 
2 . 77 2 . 5 1 2 . 28 2 . a7 t. 118 1.70 
2 . 9 7 2 . 72 2 . 5 a 2.?9 2. 10 1. 92 
3 . ta 2 .85 2 . €:3 2 .42 2 . 23 2 . 0 5 

TEt1PERATURE TAUO 
SOURCE INITIAL 

10 -.01 



TAU 

1 0 
20 
30 
40 
50 
60 
70 
80 
90 

1 00 
200 
3JO 
4 0 0 
500 
600 
7 00 
II 0 0 
900 

1 000 
?OO O 
3000 

v-, 
0 

1. 0 5 . 0 

1 0 . 0 0 .1 6 
10 . 00 1. 44 
10 . G 0 1. 11 0 
10. 0 0 2 . 39 
1 0 . 0 0 2 . 6 7 
1 0 . 0 0 2 . 77 
10 . 0 0 3 , GO 
10 . 0 0 3 . 25 
1 0 . 0 0 3 , 39 
1 0 . 0 0 3 .47 
10 . 00 4,1 3 
1 0 . 0 0 4, 5 ~ 

1 0 . 0 0 4. E6 
10 . 0 0 4. 88 
10 . 0 0 5 . 03 
10 , G 0 5 . 08 
10 . 0 0 S,1 3 
10 . 00 5 . 26 
1 0 . 0 0 5 . J 6 
1 0 .0 0 5 .B 
10 . 0 0 5 , q2 

10.0 1 5. 0 20 . 0 

-.01 -.01 - • 0 l 
-. 0 1 -.01 -. 0 1 
-.oo - • 0 1 -.01 
-. oo - • 01 -. 0 1 
-. oo - • 0 1 -.01 

.1 9 -.01 - • 0 1 
, 4 0 -. oo -. 0 1 
. 6 0 -. oo -.01 
• 7 2 - • 0 0 - • 01 
. ea -.oo - • 0 1 

1. 63 . 3 8 - • 0 0 
2 . 22 . 95 ,0 3 
2 . 37 1. 0 4 . 39 
2 . 72 1. 52 • 7 3 
2 . 9 0 1. 6 8 . 8 4 
2 . 9 7 1. 7 4 ,87 
3.0 5 1. 8 6 1.11 
~. 2 4 2. 1 0 1.33 
3 . 3 7 2 . 2 3 1 . 1+4 
3.90 2 . 8 3 2 . 0 8 
4.16 3 . 1 5 ;> . 4 3 

T EMPEP AT U~€S I N RADIAL HEAT F L OW 
•••••••••••••••••••••••••••••••• 

LA TENT HEH OEN<;IT Y, 10 MJ/ ... ~ 

" 
2 5 . 0 3 0. 0 J5 , o 40. 0 4 5 .0 5 0. 0 

-. 01 -.01 -. 01 
- • 01 -. 0 1 -. Cl 
- • 01 -. 0 1 -. 01 
-. 01 -. 0 1 -. at 
-. 01 - • 0 1 -. 01 
- • 01 -. 0 1 -.01 
-. 01 -. 0 1 -. 01 
-.01 -. 0 1 -. 01 
-. 01 -.01 -. 0 1 
-.01 -.01 -. 01 
-. 01 -. 0 1 -. 01 
- • 00 - • 0 1 -.01 

• 04 -.oo -. 01 
- • 00 -.oo -.oo 

. 24 - • 0 0 -. oo 
,37 -. oa -.oo 
. 6 0 ,09 -. oo 
.77 . 2 3 -. oo 
. 115 • 35 -.oo 

1. 50 1. 0 3 • ~ 4 
1. 69 1.4 6 1.11 

- • 01 
-. 01 
-. 01 
-. 0 1 
- • 01 
- • 01 
- • 01 
- • 01 
- • 01 
- • 01 
- • 01 
- • 01 
- • 01 
- • 01 
-.oo 
- • 00 
- • 00 
-.oo 
-. oo 

• 31+ 
. 8 1 

-. 0 1 
-.01 
-. 0 1 
-.01 
-.01 
- • 01 
-.01 
- . 01 
-.01 
-. 0 1 
-. 0 1 
-.01 
-.01 
-.01 
-.01 
-.01 
-.ao 
-.oo 
-.oo 

.07 

.5 5 

LAT ENT Hf AT 
OF NSJTY 

10 

-. 0 1 
-. H 
-. 0 1 
- • 0 1 
-. 0 1 
-. 0 1 
-. 0 1 
-. 0 1 
-. 0 1 
-.01 
-. 0 1 
-. 0 1 
-. 0 1 
-. 0 1 
-. 0 1 
-.01 
-.01 
-. 0 1 
-. oo 
-.oo 

. 2E 

6 0.0 7 0 . 0 80 . 0 9 0. 0 1 0 0 . 0 

-. 01 -.01 -. 0 1 -.01 -. 0 1 
-. 0 1 -. 0 1 -. 01 -.a1 -. 0 1 
-.01 - • 0 1 -. 01 -.01 -. 0 1 
-.01 -. 0 1 - • 01 -. 01 -. 0 1 
-.01 -.01 -. 0 1 -.01 -. 0 1 
-.01 -.01 -. 01 -.01 -.01 
-.01 -.01 -. 01 -. 0 1 -.01 
-.01 -.01 -. 01 -. 0 1 -. 0 1 
- • 01 -.01 -. 01 -.01 -.01 
-.01 -.01 -. 01 -. 0 1 -. 0 1 
-.01 - • 0 1 -. 0 1 -. 0 1 -. 0 1 
-. 01 -.01 -. 0 1 -. 01 -.01 
- • 01 - • 0 1 -. 0 1 - . 0 1 - • 0 1 
-.01 -. 0 1 -. 01 -.01 -. 0 1 
-.01 - • 0 1 -. 0 1 - • 0 1 -. 0 1 
-.01 -.01 -.01 - • 0 1 -.01 
- .01 - • a 1 -. 01 -.01 -. 0 1 
-.01 -.01 -. 01 -.01 -. 0 1 
-.01 -. 0 1 - • 01 -. 01 -. 0 1 
-.oa -. 0 1 - • 01 -.01 -.0 1 
-.oo -.oo -.oo - . 01 -. 0 1 

TE11PERATURE 
SO URCE INITIAL 

TA U0 

10 -.01 



TA L 

t'. 

3 

s 
6 
7 
/j 

"' l U 
2 u 
3G 
4 
<; L 
6f 
7U 
PC 
g(, 

1(: 

20 ~ 
3Cl 
4 0 0 
50L 
6lii' 
7 0 u 
dJ c 
goo 

1or: ~ 

V) 

... . . 
.!. - • l u 

1 • I. t 

1 J • - t) 

~ I • : 0 
1 l • r •1 
1 • l : 
1: . : u 

' " " - • '- I 

1 .J . ( 1j 

j_ J • ~J !) 

l : . [ J 
1 c . r J 
t" • r ~ 
1 . • r ", 
l J • c J 
1 0 . - 0 
l : . r 1J 
1. . c 1 
1 } . ~ u 
1 ' • r ! 
1 ~ . (! :j 

L . r 1 
I c , r ·) 
1, ,. ' • 

l. • L _. 

lL • ( I) 

1 J . c J 
: ' • LG 

1 . 1 

ti . 5L 

'" b 8 
o. go 
d . 'l 7 
s . q7 
.., • ' 4 

y .10 
g , 14 

:l . 1 7 
g . le, 

9 . ::-u 
y . 3 4 
J . 3 8 
1 . 42 
'-j . <,4 

g . ~..., 

-3 • ..,. ... 
<j , <.6 
lj . L.tj 

g. :. 2 
g . ~ 7 

3 . r; t 
.., . ::: ·) 

'l . tl 
Y. ol 
9 . U 
., • b2 
9 . t2 

1 , (: 

i . 1 4 
~. (. y 

7 . '?O 
b. c J 
~ . ... 3 
d . 16 
l. 2 9 

13 • . )Q 

lj . ~ 2 

8 , £. b 

'l. 6 7 
8 . 7 .. 
g . p, 1 
I) . e9 
8 . 9 3 

ii ·""' 
tl. ':14 
o . 90 
'LLO 
g . lJ 8 
9 . 1 7 
j . 19 
). 2 2 
g . 2 5 
9 . 2o 
'L 2 7 
'3. 2 7 
y . 27 

1. 3 

~ . 

t) . - " 
& . -l 
T . l ., 
7 . l 7 

7 . ~ 6 
7 . ? .. 
7 . 6 3 
7 . 7 3 
7 . ( 8 
o . n g 
,3. 1 -l 
8 , 2g 
0 . .... ;J 

h . t... ':> 

8 . 4 7 
P, . I. 7 
() , ';' 1 

d . 5 7 
6 . 6P 
8 • .:i 1 
3 • . ~ 3 
g . c 7 
8 . 91 
tl . g4 
8 • ..,, 

tl . 95 
8 . 95 

.i . -

L. . 7 6 
5 . .. J 

6 . lL. 

') . 36 
l.. . "!. 7 
o . cZ 
o . E .. 
0 ' ':J P 
7 . ~ 9 
7 . 1 5 
7 . '3 .... 
7 . toll 
7 . t 1 
7 . Y? 
a . ' 3 
f . u,. 
8 . u I+ 
I:! . ... 9 
o . 16 
t • ~ J 
p, . " 7 
d . 5 1 
8 . ?o 
c . Cl 
d . 0 ...., 

d . 65 
8 . c? 
.J . 65 

Tu1 1 _ ,. .:. [U -,t.5 Il l R ~Ll><L Ht..11 Flul-: 

····· · · · ·· ~ ·· · ·- · · · · ··~· · ···· · ·· 

.i , ::: 

3 . 6:> 
""t . .. 7 
? . 3 4 
5 . 62 
:> . "3 
: • g2 
o . 2u 
0 . '! 7 
b o '-

6 . 57 
7 . u 3 
7 . d 
? • 3o 
7 . 5J 
7 . 62 
7 . E:3 
7 . 63 
7 . 6'-J 
7 . 78 
7. % 
6 . 1::> 
b . - ':I 
d , 2o 
b . 32 
d . 3E: 
b . 3c 
6 . 3d 
o . 3o 

u.-:-:::r:r H:: AT DtNS 1TY , 

l , u 

.i. . b5 
.) • 71 
~ . '"'f4 
I._. • .jC:. 
4 • .., 3 
~ . 2':) 

5 , bil 
::. • 7g 
5 . s .. 
0 . : 2 
o . i; 6 
o,76 
o. <-; ..... 
7 . ! 3 
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4 
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e 
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6L 
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b O 
9C 

10 G 
21l r. 
3 IJ 0 
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50 G 
&C O 
7 00 
8 0 0 
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3 , E, 1 
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-1. 2 2 

- • 7 3 
-. 1 9 
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. 54 

. 84 
1 . 0 8 
1 . 2 4 
1. 95 
2 , 71 
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3 , lG 
3 , J 5 
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3 . 5 6 
3 . 56 

7 . v 
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1J . 

- 5 . Q 
- :> . 00 
- 5 . co 
- 4 . <::9 
- 4 . 97 
- 4 , g4 
- <+ . 91 
- 4 . 87 
- 4. b2 
- 4 . 77 
- 4 . 2 3 
- 3 . 7 2 
- 3 . 37 
- 3 , Gl 
- 2 . 1u 
- 2 . 49 
- 2 . 36 
- 2 . 21 
- 2 . 0 1 
- 1. 13 
-. 32 
- , 15 

• 24 
• 2b 
• 31 
• 68 
. 81 
• 8 7 

L A T ~N T H ~ AT DLNSITY , 1u MJ /M:l.. 

2 ,, ... . 
- S, llO 
- 5 , Uu 
- 5 . t)O 
- 5 . c I) 
- t.. , 9 9 
- L. . 99 
- - . ~8 
- 4 . 9 7 
- 4 • .,5 
- L. . 93 
- .. . 6 '+ 
- 4 , 28 
- 3 . 9 7 
- 3 . o9 
- 1 . 4 1 
- 3 . 2 0 
- 3 . 04 
- 2 . 9 0 
- r • ? L+ 
- 1. 8 1 
-1 . c 6 
-. 86 
-, 52 
- , 2 3 
-, CJ 
- , 1 7 

. 12 

. 3 7 

1'. 

15 . u 

- 5 . u 
- 5 . 0J 
- 5 . GO 
- 5 . 00 
- 5 . 1;tl 
- 5 . 00 
- 5 . 00 
- 4 . ~9 

- l+ . 99 
- 4 , Y8 
- 4 , o 7 
- '+ . 69 
- l+ , 49 
- 4 , 29 
-4 . l 9 
- 3 , 9 1 
- 3 . 76 
- 3 . 6 3 
- 3 . 5C. 
- 2 . 59 
- 1 . 93 
- 1 . 6 3 
- 1 , 35 
- 1 . ll 3 

- . 8 
- • 7? 
- , bo 
- . 5 1 

2'..I . J 
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TAU 
1.0 1.1 1.2 1. l 1. l+ 

1 1'l.CO 7,92 6.18 4. 73 3.40 
2 11'1. 00 8.41 6 .8 2 5,22 3,75 
3 10. Oil 8,56 7.25 6. 0 5 '+. 93 
4 10. 00 8. 5 7 7.26 6, 0 5 4,94 
5 10. 00 8,73 7. 57 6 . 51 5 .53 
6 10. 00 8.80 7.71 6.71 5.78 
7 10. 00 8.85 7,81 5.85 5.% 
e 1 'J . 00 6.89 7 .as 6.95 6 .09 
9 10. 00 8.92 7.94 7. 0 3 6 .20 

10 10. 00 8.95 7.99 7.11 6.29 
20 10. 'Oil 9. 0 9 8,25 7.49 6.76 
30 10.00 9.16 8.40 7.70 7.05 
40 10. 00 9 . 20 8 .4 7 7.79 1.11 
50 10. flO 9 . 21 6.50 7,54 1.22 
60 10,00 9,26 e.58 1. 96 7.38 
70 10. 00 9.26 8.62 8. 0 2 7.46 
so 10. 00 9,30 11.66 s.01 7.52 
90 10. 00 9, 31 6 .611 5,10 7.57 

101i 10.00 9.32 6. 71 s.11+ 7.&1 
200 10.00 9.39 8,tl4 6. 3 3 7. 85 
300 10.co 9.43 8.9tl 8. l+ 2 7.96 
t+OC 10.00 9. I.I+ e.91+ 6.1+7 8.04 
soc 10. 00 9.lt6 6.97 6.52 5.11 
60C 10,00 9 .1+8 9 .o 0 6.56 8.16 
700 10.00 9.lt9 9 .o 2 8. 5 g 8,19 
Sil 0 10. c 0 9.50 9. 0 4 8. 61 6.22 
90C 10,00 9,50 9 . t 5 6. 6 3 6.25 

1001! 10. 00 9.51 '),1!6 6.65 8.27 

t2 

TEMP ERATURES IN RADIAL HEAT FLOW 
·······························~ 

1.5 

2.15 
2, 37 
3. 87 
3, 91 
... 61 
4. 91 
5.12 
5.28 
5 .41 
5.52 
6.12 
6.44 
6.59 
6, 66 
6,65 
6. 91+ 
1.01 
1.01 
7.12 
7.41 
7.5f> 
7.63 
7. 72 
7.78 
7.82 
7. 66 
7.69 
7,92 

LATENT HcAT DENSITY. 1C MJ/H!. 

R 

1,6 1. 7 1.8 1.9 

• 99 -.14 -1.47 - 2 . 71+ 
1. u 9 -,03 
2. 1+2 l,05 
3,25 2. 63 
3.83 3 .10 
4,08 3. 30 
4. 26 3. 44 
4.39 3. 55 
l+.49 3,63 
I+. 5 8 3.71 
5 . 50 ... 93 
5. 87 5 .3!+ 
6.05 5 .54 
6,13 5.63 
6.35 5. 66 
6.45 6, llO 
6.54 6,09 
6.61 6 .17 
6.66 6.23 
7.00 6. 61 
1.11 6.61 
7.26 6. 9 0 
7.36 7. 01 
7.1+2 7 .09 
7.48 7 .15 
7.5l. 7. 20 
7.55 7, 2 4 
7.58 1.21 

- • 35 
-.09 
2.01+ 
2 . 1+1 
2,57 
2. 67 
2.76 
2.82 
2 .86 
I+. 38 
4.8 .. 
5. ll 6 
5.16 
5.1+3 
5.57 
5.67 
5.76 
5.83 
6 . 25 
6. 46 
6.57 
6.69 
6.78 
6,84 
6.89 
6.94 
6.96 

-.cj 
-.58 
1. i.9 
1.76 
1.87 
1.95 
2. C.1 
2 . c 6 
2 . 10 
3.87 
4,37 
... 60 
... 11 
5.Ii1 
5.16 
5 . 27 
5.36 
5.44 
5 . 9 0 
6 .14 
6 . 26 
6 .39 
6,46 
6 . 55 
6 , 61 
6 . 66 
6 .70 

LATENT HEAT 
Ot:NSIT Y 

10 

2 , 0 2 .1 2,2 2 . 3 2. I+ 2.5 

-3. 65 -4.29 -4. 90 -5.49 -6.C.S -o. 5b 
-1.11 -1. 84 -c.. 48 -3.09 -3.66 -4. 2 4 
-1. n 5 -1.49 -1. 91 - 2 . 31 -2,7U -3 .o 7 

• 9& .46 -. 03 - • 90 -1.73 -2.53 
1.14 .55 -,02 -.63 -1.22 -1. 7 8 
1,21 • 5 8 -.01 -.44 -.ee. -1.25 
1,26 . 61 -.01 - • 30 -.59 -.b& 
1. 30 . 62 -.01 - .19 -.37 -.55 
1,33 • 61+ - • 00 - .10 -. 2 0 - • .::9 
1 , 36 .65 -.oo - .u 2 -.us - • Li 7 
3.38 2.92 2 . 1+7 2 .05 1.65 1.26 
3,66 3,33 2.63 2.35 1.88 1.44 
4.17 3.76 J.37 3 .110 2 . 61+ 2 • .:: 9 
4 , ;:. 9 3.90 3. 52 3.16 2,81 2 ,48 
4.61 4.2'+ 3. 8·6 3 .53 3.20 2. 6 9 
I+. 77 4.41 I+. 06 3,72 3,40 3.09 
4.69 4.54 ,. • 19 3.67 3.55 3. 2 5 
1+. 99 4.6 .. 4 . 31 3. 99 3,6d 3.39 
5,06 ... 7:3 l+. l+ 0 4. 0 9 J .79 3.50 
5 . 56 s .26 4. 91 4006 4.1+1 4.15 
5,63 5.54 5.26 4.99 4.73 4 ,49 
5 . 96 5.67 5.40 5 .11+ l+.69 ... 65 
6,10 5 .113 5 . 5& 5,31 5.07 l+. 81+ 
6.20 5.93 5.68 5.44 5 .20 4. '1 6 
6,26 6 , 01 5.76 5 . 53 :, ,311 5. 0 8 
6 . 31+ 6. 0 8 5.63 5.60 5 . J7 5 .16 
6,39 6 .11+ 5.89 5.66 5.44 5. l. 3 
6.44 6 .16 5 . 95 s.12 5. 5 II :,, 2 9 

TEMPERATURE TAUo 
SOURCE INITIAL 

10 -10.0 



TAU 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
20 
30 
i.o 
50 
60 
70 
80 
90 

100 
200 
300 
400 
500 
600 
700 
60 (I 
900 

10 c 0 

V\ 
-i' 

1. Ii 3.0 

10 0 IJO -8.16 
10. 00 -6.27 
10. (l0 -5.05 
10. 00 - ... 41+ 
10. c () -3.76 
10.00 - 3 . 16 
1(). 00 -2.72 
10. 00 -2.36 
10. (j 0 - 2. 0 5 
10.00 -1.78 
10.co -.42 
10. 00 -.12 
10, !lO • 2 4 
10 . 00 1.32 
10. 00 1. 5 5 
10.tJO 1.67 
10. f10 1.76 
10. 00 1.83 
10. 00 1,90 
10. 00 2.99 
10. 1) 0 3,39 
10.00 3 .59 
10.co J. 82 
1il. 00 3,98 
10. 00 4.10 
10.00 4. 2 0 
1n. on 4.26 
10. GO 4.35 

4.0 5.0 1.0 

-9. 56 - 9 . 91 -10.00 
-8.61 -9. 51 - 9.% 
-1.10 -6.99 - 9.86 
-7.01 -8.48 -9.70 
-6 .a. 6 -6. 0 5 -9.52 
- 5.95 -7. 61+ -9. 33 
-5.49 -7.26 - 9 .12 
-5.12 -6. 9 2 -8.92 
-l+.79 -6.62 - 8 . 72 
-4.49 - 6 .31+ -8.52 
- 2 .86 -4.66 -7, tl8 
-1.'32 -3.66 -6.10 
-1.55 -3. 0 7 - 5. l+3 

- . tl 9 -2.77 -5.03 
-.62 -2. 28 -4 , 60 
- ... 5 -1. 95 -4. 2 '+ 
-.32 -1.69 -3.9'+ 
-.22 -1.!+ 7 - 3. 7'l 
-.12 -1. 2 6 -3 . 48 
1.18 -.22 -2.26 
1.39 -.07 -1. 57 
1.91 . 1+4 -1.25 
2.20 1. 0 8 -.83 
2 .1+1 1. 21 -.61 
2 . 55 1.30 -.45 
2. 68 1.38 -.31 
2 .7 8 1,44 -.20 
2.87 1.50 -.10 

TEHFERATURES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

10. 0 

-10. 00 
-10.00 

- 9. 99 
-9.98 
-9. 95 
-9.'31 
-9.86 
-9. 80 
-9. 74 
-9. 66 
-8.87 
-8.16 
-7.59 
-7. 15 
-6.78 
-6. 4'+ 
-6.15 
-5.90 
-5.67 
-4.33 
-3. 5 7 
- 3 .11 
- 2 .76 
-2.47 
-2.23 
-2. 03 
-1. 86 
-1.71 

LATENT HEAT DENSITY, 1ll HJ/11 
-~ 

R 

12,0 1 5 . 0 2() . 0 

-10. 0 0 -10. tl 0 -10,00 
-10. 0 0 -10. 00 -10,00 
-10 • 0 0 -10. 00 -10. 0 0 
-10.00 -10.00 -10, 0 D 
-9.99 -10.00 -10.00 
-9.96 -10,00 -10.00 
-9.97 -9.99 -10. D 0 
-9. 95 -9.99 -10. 0 0 
-9.'33 -9.98 -10. 0 0 
-9. gO - 9 .9tl -10. 0 0 
-9.46 - 9 . 81 -9.98 
-8. 96 -9.55 -9.'31 
-8. l+9 - 9 .25 -9.81 
-8.09 -d.97 -9.68 
-7.76 -8.7D -9.54 
-7.45 -8.46 -9.39 
-7.18 -8.23 -9.25 
-6.93 -e.02 -9.10 
-6.72 -7.83 -8.96 
-5.35 -6.52 -7. lj7 
-4.5& -5.73 -1. 14 
-4.07 - 5 .21 -6. 62 
-3.72 -4. 65 -6. 24 
-3.40 -4.52 -5.91 
-3, 15 -'+. 25 -5.64 
- 2 . 94 - 4 . 0 .s - 5. 40 
-2.76 -3.84 - 5 . 2 0 
-2. 60 -3.67 -5.02 

25.0 30,0 

-10 • 0 0 -1 0 , LO 
-10. Ci 0 -10,00 
-10 • 0 0 -10.00 
-10.00 -10. 00 
-10,00 -10.00 
-10. 0 0 -10, !'O 
-1 (J . 0 0 -10.00 
-10,00 -10.uo 
-10.uo -10. 00 
-10 • ~ 0 -10.LO 
-1 0 . 00 -10,00 
-9.98 -10.00 
- 9 .95 -9.99 
-9.90 -9. "J7 
-9.83 - 9 . '3l+ 
-'3.76 -9. 91 
-9.68 -9. 67 
-9.60 -9.bl 
-9.51 -9.78 
-o.71 - ':l . 23 
-8.06 - 8.73 
-7. 60 -8.31 
-7.23 -7 . 97 
-6.92 -7.67 
-&.65 -7 .42 
-6.42 -7.19 
-6.21 -7.l:iO 
-6.Cl+ -6.82 

U\TENT HEAT 
DENSITY 

10 

40,0 50. 0 60. 0 10.0 100.0 

-10.00 -10. 0 0 -10 • 0 0 -10.00 -10.00 
-10.00 -10. 0 0 -10.00 -10.00 -10.uo 
-10. 0 0 -10. 0 0 -10.00 -10.00 -10.00 
-10.llO -10, D 0 -10.00 -10. 0 0 -10.00 
-10. (i 0 -10. 00 -1 0 .00 -10.0ll -10.00 
-lD ,Oil -10 • 0 0 -10.00 -10.00 -10.00 
-10. 0 0 -10. 0 0 -10. 0 0 -11),00 -11.1. 0 0 
-10.00 -10.0ll -10.00 -10.00 -10.00 
-1Cl .il0 -10. 00 -10. 0 {, -10. 0 () -10 .oo 
-10,0il -10. 0 0 -10. 0 0 -10.00 -10.00 
-10 .uo -10. (J 0 -10.0 0 -10. il (I -10.00 
-10,llO -10. I) 0 -10 .uo -10.0li -10. 0 0 
-10.110 -10. 00 -10.00 -10.0~ -1u.oo 
-10.00 -1U. 0 0 -10 • 0 u -10.00 -10 .u 0 

- 9.99 -111.00 -10. 0 0 -10.00 -10,00 
-9.99 -10. 00 -10. u 0 -10.00 -10.00 
-9.98 -10.00 -10.00 -1 il .OO -10.ou 
- 9.97 -10. 0 0 -11J,OJ -10.ou -10 .u 0 
-9.96 -9.99 -10.0 0 -10.oJ -10.00 
-9.75 -9.93 -9.98 -9.99 -10,()0 
-g.47 -9.79 -9.9'+ -9.97 -10.uo 
- 9.1'3 -9.63 -9.86 -9.93 -10.00 
-8.93 -9.46 - 9.76 -9. 87 -9.99 
-6.69 -9.29 -9.o5 - 9. 61 -9.98 
-8.4!1 -9.13 -9.54 -9.73 -9,g7 
-a. 29 -6. 91 -9.42 - 9 . 66 -9.96 
-8.11 -8.63 -9. 31 -9. 56 -9.9'+ 
-7,95 -8. 69 -9. ~0 -9.50 -9.92 

TEMPERATURE TAUo 
SOU~GE INITIAL 

10 -10. 0 



TAU 
1.0 1.1 1.2 1.3 1.4 

1 30.00 26.81 23 . 93 21. 2 9 18. 86 
2 30.00 27.43 25.09 22.94 20 .95 
3 30.00 27 .71 25 . 63 23.72 21.% 
4 30.00 27 . 86 25 . 'l6 2 4. 1 9 22.55 
5 30 .00 27 . 99 26 . 17 24. 49 22 . 93 
6 30.00 28 .0 9 26.35 24. 76 2J.26 
7 30.00 26 . 17 26 . 5 0 2 4.% 23 . 51+ 
1:1 30.00 26. 22 2 6. 6 0 25. tl 23. 73 
9 30 . 00 28.26 26 . 68 25.22 23.67 

10 3 0. 0 0 28 .31 26. 76 25.34 2 4. 0 2 
20 30.00 28.54 27.22 25.99 2 4. 8 6 
30 30 . 0 0 26 . 66 27 .1+4 2 6. 3 2 25.28 
40 30.00 28 .7 3 27.58 26.51 25.53 
50 30 . 0 0 26 .7 9 27.66 26.66 25.72 
60 30.00 26.82 27.74 26.75 2 5 . 64 
70 30 . 00 26.65 27 . 60 26.64 25.95 
!I 0 30.00 28 . 86 27.66 26 . 92 2 6 . 05 
90 30. 0 0 26.91 27 . 91 26.99 26.14 

100 :rn.oo 26 .92 27 . 94 27.03 26 . 20 
200 30.00 29. 03 26 .1 5 27. 3 3 2 6. 5 6 
3 00 30 . 0 0 29.09 26 . 26 27.50 26. 7 9 
40 0 30 . 00 29.12 26.32 2 7. 5 9 26 . 90 
5 0 0 30 • 0 0 29 .1 5 26.3 6 27.67 27 . 01 
600 30 . 0 0 29.17 28 .42 27. 7 2 27.06 
700 30.00 29 .19 28.44 27.76 27.13 
8 00 30.00 29 . 20 28.1+7 27. 80 27.16 
900 30. 0 0 2".l. 22 28 . 50 27.81+ 27 . 23 

1000 30.00 29.23 21:1 . 52 27.87 27.27 

0 

TEMPER ATURE S IN RADIAL HEA T FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

16. 60 
19 .11 
20 . 31 
21.02 
21 .46 
21. 90 
22 . 22 
22.1;4 
22.62 
22. 60 
23.81 
24 . 31 
24 .61 
24.6 4 
24 . 96 
25 .12 
2 5 . 25 
25.31+ 
25 .t. 2 
25 .66 
2 6.11+ 
26. 27 
2 6 . 40 
2 6 .46 
26 . 51+ 
2 6. 61 
2 6. 66 
2 e. . 71 

LATENT HEAT DENSITY , 10 MJ/M 3 

R 

1.6 1.7 

11+.65 12.62 
17. 4 3 15.66 
16.62 17. 1+1 
19.61 18. 29 
20 .15 18. '3D 
20 . 63 19.1;3 
21 . 0 0 19. !14 
21 .21+ 2 0 .1 2 
21. 4 5 20. 3 5 
21.6 6 20 . 59 
22.83 21.'31 
23. l+O 22.55 
23 .75 22.95 
24 . 02 23 . 25 
21+. 19 23. 1+4 
24.34 2 3. 61 
2 i.. 1+9 2 3. 78 
21t . 6 D 23.91 
21+. 69 21+ . 00 
25 . 22 2 4. &1 
25 . 5 2 24.% 
25 .68 2 5.12 
25. 6 3 2 5. 29 
25 .92 25 . 39 
25 .99 25 .r.7 
26.0 7 25. 56 
26 .1 3 25.64 
2&.18 25.&9 

1.8 1.9 

11.10 9 .47 
1i..38 12. 96 
16.06 14.82 
17. 04 15.66 
17. 71 16.59 
18. 30 17. 24 
18. 76 17.73 
1'l.06 18. 06 
19.32 16.34 
19. 58 16. 63 
21.0lt 20 . 2 1 
21. 75 2 0. 99 
22 .19 2 1.47 
22.53 21 . 114 
22.73 22 .06 
22.n 22 . 27 
23 .11 22 .47 
23.25 2 2. 63 
23 . 3 6 22 .75 
24 .0 3 23 .48 
21+.40 23.86 
24 . 59 24 . 09 
24.76 24.30 
24 . 9 0 24.43 
2 4.96 24.52 
25.08 24 . 63 
25 .17 24.72 
25 . 23 2 1+.79 

LATENT HEAT 
DENS ITV 

10 

2.0 2.1 2.2 2.3 2 .4 2.5 

6.13 1.01 5.94 4.91 3 .93 2 .99 
11.72 10.57 9 .46 6.43 7.43 6.4 7 
13.68 12. 62 11. 62 10.66 9.71+ 6.65 
14.77 13. 75 12.77 11. 64 10.95 10.09 
15. 56 14.59 13.66 12.78 11.91+ 11.12 
16. 25 15.31 14.43 13.56 12. 77 u.99 
16. 77 15. !16 15.00 14.16 13. 39 12. 6 3 
17.12 16.24 15.39 14.'38 13 . 81 13. 0 6 
1 7 .42 16. 56 15.73 14.94 11+.16 13 ·" 6 
17.73 l E. . 69 16.06 15.31 11+. 5 7 13.67 
19.44 18.70 16.00 17.33 16.69 16.07 
20 . 28 19. 59 18.94 18.32 17.73 17.16 
20. 79 20.14 19.53 16.91+ 1 8.38 17.84 
21 .19 20 .57 19. 96 19.42 18. 66 16.36 
21 .43 20.63 20.25 19.70 19 .16 16.67 
21 . 66 21.07 20 . 51 19. 98 19.47 16.96 
21 .87 21.30 20.76 20.24 19. 71+ 19.26 
22.oi. 21.46 20.95 20 .1+4 19.95 19. I+ 9 
22. 17 21.62 21. 09 20.59 20 .11 1 9 . 65 
22 .% 22.46 21.99 21.51+ 21.11 20 .69 
23.39 22 .93 22 .49 22.06 21 . 66 21.27 
23.62 23 .17 22.75 22.3 4 21.95 21.57 
23 . 64 23 .41 23.00 22.60 22.23 21 . 66 
23.98 23.56 2 3.16 22 . 77 22.40 22.05 
24 .06 23.67 23.27 22.69 22.53 22.16 
24 . 20 23. 79 23.40 23.03 22.67 22.33 
24. 30 23. 90 23.51 23.15 22. 80 22.lt6 
21+ . 37 23 . 98 23.E>O 23 . 24 22. 89 22.56 

TE"PERATURE 
SOURCE INITIAL 

TAU 0 

30 - .o 1 



TAll 
1. 0 2.0 3.0 4.0 :; .o 

l 30.00 8. 13 -.oo -. 01 -.01 
2 30.00 11. 72 3.17 -.oo -.01 
3 30.00 13.68 5.45 1. 15 -.oo 
4 30.00 14. 77 6.60 1.99 -.oo 
5 30.00 15. 56 7.82 3.36 • 41 
6 30. 0 0 iE.25 8,75 4.16 1. 31+ 
7 30.00 16. 77 q.41 4.69 2.05 
6 .30.00 17.12 9.88 5.16 2.17 
9 30. 0 0 17.42 10.35 5. 7 9 ?. • 90 

10 30,00 17. 73 10. 8 .. 6.37 3.1+6 
20 30.00 19.44 13. 37 9. 21t 6.28 
30 30. 0 0 20.28 14.63 10.71 7.76 
40 30.00 20.79 1 5 .45 11. 7 3 'I. 95 
50 J0.00 21.19 16.06 12.47 9.74 
60 30. c 0 21.43 16.43 12.92 10.25 
70 30.00 21.66 16. 80 13. 39 10. 79 
80 30.00 21.87 17.14 13. 81 11. 26 
9 0 30.00 22.04 17 .1+ 0 14. 13 11. 62 

100 30. 0 0 22.17 17. 60 14. 3 7 11.69 
200 30.00 22 .% 18.81t 15. 93 13.68 
300 30.00 23.39 19. 53 16. 6 0 14.68 
400 30.00 23. 62 19.89 17. 25 15. 21 
500 .JO. 0 0 23.81- 20.25 17.70 1 5 .72 
oOO J0.00 23.98 20.i.6 17.97 10. 01+ 
700 J0.00 21+.08 20. 62 18.17 16.27 
800 JO.DO 2 4. 20 20.81 18.40 16.54 
900 30.00 24.30 20. 96 18.60 16. 77 

1000 30.00 21+.37 21. 0 8 18.75 16.94 

~ 

TfHPERATURES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

6 .0 

-.01 
- • 01 
-.01 
-.oo 
- • 00 
-.oo 

.20 

.35 

.83 
1. 31 
4.09 
5.47 
6. 77 
7.57 
6.11 
6.7 2 
9.23 
9.61 
9.86 

11.85 
12.% 
13.51t 
11+.11 
1'<.46 
11+.72 
15.02 
15.27 
15.46 

LATENT HEAT DENSITY, 10 HJ/H 3 

R 

7. 0 8.0 

-.01 -.11 
-.01 -.01 
- • 01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.oo -.01 
-.oo -.oo 
-.oo -.oo 
-.oo -.oo 
2.43 t.07 
3.63 2. JO 
5.02 3.66 
5.76 4. 31 
6. 35 4.94 
7.01 5.SJ 
7.54 6.15 
7.93 6. 52 
8.20 6.79 

10. 31 9. 00 
11. 51 10.27 
12.14 10.94 
12.75 11. 59 
13. 13 11. 96 
13. r.1 12. 28 
13. 73 12.63 
11+. 01 12.92 
14.21 13. tr. 

9. 0 10.0 

- • 01 -.01 
-.01 -.01 
- • 01 -.01 
- • 01 -.01 
-.01 -.01 
- • 01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
- • 00 -.oo 
1.20 • i. 1 
2.50 1.53 
3. 0 4 2.1i. 
3.72 2. 77 
4.44 3.47 
4.94 3 .'J3 
5.29 4.24 
5.55 4.49 
7. 85 6.81+ 
9.18 8. 21 
9. 8 8 8.94 

10 .56 9.65 
10. 97 10.06 
11.28 10. 40 
11. 65 10.79 
11.96 11.11 
12.19 11. 31t 

LATENT HFAT 
DENSITY 

10 

11. 0 12.0 13. 0 14.0 

-.01 -.01 -.01 - • 01 
-.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 
-.01 -.01 -.01 - • 01 
-.01 -.01 -.01 -.01 
-.01 -.01 - • 0 l -.01 
-.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 
-.01 -.01 - • 0 1 -.01 
-.01 -.01 -.01 -.01 
-.oo -.01 -.01 -.01 
-.oo -.oo -.oo -.01 

.69 -.oo -.oo -.oo 
1.46 .64 .27 - • 00 
2.00 1.29 .65 .07 
2.65 1.90 1.22 .59 
3.05 2.25 1.62 t. 05 
3.32 2.i.8 1.90 1. 40 
3.55 2.10 2.02 1.1+2 
5.95 5.U 4.1+4 3.60 
7. 35 6.56 5.86 5.22 
6.11 7.3 .. 6.66 6. or. 
6.83 8.08 7 .1+1 6.79 
9.25 8.51 7.84 7.22 
9.61 6.88 8.22 7.62 

10.01 9.30 8.65 8.0& 
10.34 9.63 8.99 8.40 
10.56 9.66 9.24 6.66 

TEHPERATURE 
SOURCE INITIAL 

30 - .o 1 -....... ...,.. ___ _..,. __ 

15. 0 16.0 

-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
-.01 - .o 1 
-.01 -.01 
-.oo -.01 
-.oo -.oo 
-.oo -.oo 
-.no -.oo 

.52 .03 
• 93 • lt9 
• 66 .38 

3.22 2.68 
r..62 4.06 
5.1+6 4.92 
6.22 5.68 
6.64 6.10 
7.06 6.53 
7.50 6.99 
T. 66 7.31+ 
8.11 7 .6 0 

TAU 0 



TAU 

10 
20 
30 
40 
5 0 
60 
70 
60 
90 

100 
20 0 
300 
4 0 0 
5 00 
6 00 
700 
8 00 
900 

1000 
200 0 
3000 

U) 
--....) 

1. 0 5.0 

30.00 3.46 
30.00 6.26 
30.00 7.76 
30.00 6.95 
30,00 9.74 
3ll. 0 0 10. 25 
30.00 10. 79 
J0,00 11. 26 
30.00 11. 62 
30. 0 0 11. 89 
30.00 13. 6 8 
30.00 14. 68 
30.00 15. 21 
30. 0 0 15.72 
30 .o 0 16.04 
30.00 16. 27 
30.0G 16. 54 
30.00 16. 77 
30.00 1 6 .94 
30.00 17.94 
H.O 0 1 6 . i; 2 

10.0 15.0 20 . 0 

- • 01 -. 0 1 -.01 
-.oo - • 0 1 -.01 

.41 -.01 -.01 
1. 53 -.oo -.01 
2. lit -.oo -.01 
2.77 -.oo - • 0 1 
3.47 -.oo -.01 
3.93 . 52 -.oo 
4.24 . 93 -.oo 
4.49 .66 -.oo 
6. 64 3. 2 2 t.17 
8.21 4.62 2 .24 
!1.94 5.46 3 . 21 
9.65 6.22 3 .91 

10.06 6.64 4.29 
10. 40 7.06 4.79 
10.79 7. 5 0 5 .27 
11.11 7. 66 5.62 
11. 34 8 .11 5. 6& 
12.75 9.74 7.61 
13.58 10. 71 6. 6 8 

TEHPERA TURE S IN RAO IAL HEAT FLOW 

···········-···················· 
LATENT HEAT 

2 5 . 0 30.0 

- • 01 -.01 
-.01 -.01 
-.01 -.01 
- • 01 -.01 
-.01 -.01 
- • 01 -.01 
- • 01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
- • 00 -.oo 

. 67 -.oo 
1. 73 • 4 7 
2.26 1.06 
2. 5 & 1. 2 9 
3.16 2.02 
3.65 2.42 
3. 96 2.68 
4.16 2.65 
5.99 ft. 70 
7.1 3 5.89 

DE NS ITY, 10 HJ/H a 

R 

3 5. 0 40.0 45.0 

-. 01 
-.01 
- • 01 
-.01 
-.01 
-. 01 
-.01 
-. 01 
-.01 
-.01 
-.01 
- • 00 
-. 0 0 
.16 
• 32 

1. 10 
1.43 
1. 63 
1.76 
3.&2 
4.84 

-.01 -.01 
-.01 -.01 
- • 01 -.01 
-.01 -.01 
- • 01 -.01 
- • 01 -.01 
-.01 -.01 
- • 01 -.01 
- • 01 -.01 
-.01 -.01 
-.01 -.01 
- • 01 -.01 
- • 00 -.01 
- • 00 -.oo 
- • 00 -.oo 

• 19 -.oo 
.56 -.oo 
.68 • 21 

1.09 . 5 1 
2.75 1.CJ6 
3.97 3.20 

LATENT HFAT 
DENSITY 

10 

50.0 60.0 70.0 60.0 90.0 100.0 

-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 - • 0 1 - • 01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 - • 01 -.01 -.01 
-.01 -.01 -.01 - • 01 -.01 -.01 
-.01 -.01 -.01 - • 01 -.01 -.01 
-.01 -.01 -.01 -. 01 -.01 -.01 
-.01 -.01 -.01 - • 01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 - • (J 1 
-.01 -.01 -.01 -. 01 -.01 -.01 
-.01 -.01 - • 01 -.01 -.01 -.01 
-.01 -.01 - • 0 1 - .01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 - • [)1 
-.01 -.01 -.01 -.01 -.01 -.01 
-.oo -.01 -.01 -.01 -.01 - • 0 1 
-.oo -.01 -.01 -.01 -.01 -.01 
-.oo -.01 -.01 -.01 -.01 -.01 
-.oo -.oo -.01 -.01 -.01 -.01 
-.oo -.oo -.01 -.61 -.01 -.01 
1. 42 .'+CJ -.oo -.oo -.oo -.01 
2 .54 1.44 .10 .o& - .oo -.01 

TEHPERATURE 
SOURCE INITIAL 

TA Uc 

30 - .o 1 



TAU 

1 
2 
3 
4 
5 
6 
7 
e 

" 1.; 
21.l 
3 0 
4 0 
5u 
6C 
70 
Ii 0 
9!J 

1(j iJ 
20 a 
1G C 
40 0 
500 
f,O 0 
roll 
8 0 C 
yQ[J 

1C 0 0 

~ 

1 , (i 

1il . c 0 
3 J. 00 
3 t) . 0 ~ 
30 , CO 
3 •' . 0 c 
3L , OD 
JC . CO 
3 G, 0 f 
3 J . r~ 
3C , C 0 
30 . L 1.-

3::_ , r G 
30 . c n 
1a. on 
3 0 . c 0 
~ C , G 0 
~ o . ~"' 
3 (i . "J 
30 , UO 
1 G, 00 
1 G, CO 
1 C . C 
30 . G 0 
3() . ( 0 
~ s. c a 
3" , rO 
30 . ~0 
3U , CO 

1,1 

2f; . 4 5 
2 7 . il 7 
27 . 45 
27 . 58 
27 . 7 3 
2? . b6 
27. ':>5 
27 , 99 
28 . c 2 
28 . ~ 7 

2'l . 34 
28 . 50 
28 . 56 
23 , 63 
28 , t.S 
2d . 7 1 
2b . 72 
28 . 7 0 
28 . 7S 
2 3 ,C.ll 

28 . ':>6 
29 , I) 2 
29 . (J 5 
~ y . (j 6 
29 , L9 
2'J .11 
2':;1 , 12 
2g , 13 

1, 2 

2 3 . 2 1+ 
2., , L 0 
2 5 . 12 
2 5 . 3 7 
25 . E.6 
2 5 , 9 1 
26 . c 7 
26 ,1 6 
26 , 22 
26 , 3 2 
2 6 . 8 3 
27 . 14 
27 , 2 4 
27 , 3 8 
27 ,i. g 
2 7 . 5 3 
27 . 5 6 
27 . 62 
2 7 . 6 d 
27 . 92 
26 , (2 

2/l , 12 
28 , 18 
28 . 2 0 
2e . 25 
28 , 2 9 
28 . 32 
2• , 33 

1, 3 

20 , 31 
2 1. 96 
22 . 98 
2 5, J '+ 
(!J, 76 
24 ,11 
2 :.. 3 5 
2 4. 4 7 
24 , SQ 
2 4 , 7'1 
2 5.<+ 
25 . 88 
2 6 . 0 2 
2 6 . 2 3 
2 6 . 3 8 
26 , 45 
26 . '+9 
2 6 , 5 ll 
26 . 66 
n . 0 1 
27 . 15 
27 , B 
2 7 . 3 8 
2 7. t.1 
27 . '+!I 
27. 5 4 
27 . 58 
2 7 . 6'1 

1 , 4 

17 , 6 1 
1 9··. 7) 

2 1. 0 1 
21 . .. 7 
22 , J l 
22 ... 5 
22 .7 6 
2 2 .''H 
2 3 . J 2 
2 3 . 2() 
2 4 . 15 
2 '+ . 7 2 
2 4 . 90 
25 , 16 
2 5 , 3o 
25 . 45 
25 . so 
35 , 61 
25 . 7.l. 
26 . 16 
26 . h 
26 , 5'+ 
2 6 . 6 .. 
2 o . 6S 
2 f; , 77 
2 6 . 85 
2 6 . '3 il 
26 . 92 

T ZrF~~ATU ~t5 IN ~~DI AL HtAT FLOW 
······••+••·~·········· · ·•~+•••• 

L L T ~ Nf H ~QT OENS lTY, 10 MJ/ M3 

l. 5 

1 5 , lJ 
17. 61 
lG , 17 
1 9 . 72 
20 . 37 
20 . 9 1 
21 . 2d 
21 , 46 
21. 59 
2 1. 8 1 
22 . 95 
23 , 61+ 
23 ,8 5 
2 I.+ . 1 7 
z ... L,l 
2 1+. 51 
2 1+ . 57 
2L , 71 
24 . tl4 
2 5 . J 8 · 
25 . 5g 
25 , d3 
25 . 95 
25 . 'B 
26 . 11 
26 . 20 
26 . 27 
26 . 2q 

1, 6 

1c . c, 7 
1 :3 . 13 
17 , 49 
ld. 11 
18 . 8 7 
1 ':I . 48 
19 . 9u 
2u . 11 
2C . 26 
20 . 52 
21 . 8 3 
22 , 6 3 
22 , 08 
23 , 25 
21 . s2 
c3 , 61+ 
23 , 71 
23 , b l 
24 ,01 
24 . 6 4 
2.,. , 59 
25 . 16 
25 , 31 
25.36 
25 . .. ':I 
25 . 6tl 
c5 , 6 7 
25 . 70 

R 

1 . 7 

LJ, 96 
1 3 . ~ 7 

1 5 . 9 1 
1 6 . 6 1. 
17.45 
1 8 . 14 
10, b l 
l d . 8 3 
l :J . u 1 
1':1. 3 1 
2J .78 
21 , 0 8 
21 . '36 
22 , 3d 
22 . 68 
22 . 82 
22 . g u 
2 3 , Ub 
23 . 2 .. 
23 , g 
2 .. . 2 3 
24 . 54 
24 . 71 
2-t . 76 
?.4. 9 1 
25 , C3 
25 , 1 1 
25 . 14 

1. b 

~. JB 

12 . 3 1 
14,4 2 
15 ,17 
10 . 12 
16 , o7 
1 7 , 3 9 
17 , o3 
1 7 . o3 
ld ,lo 
1 9 . 79 
21) . 7 6 
2 1, 09 
21 , 55 
21 . 9G 
22 , u5 
22 , 14 
22 . 33 
22 . 5 1 
2 3 . 30 
23 , 6 1 
23 . ':1 5 
2 .. . 13 
2 <t ,1 9 
c ... 3 6 
24 , 5 1) 
2 4 . :39 
24 . 62 

~ . ~ 

l . '29 
1 0 . 7 4 
1 3 , (1 
1 3 . 62 
11.. . e6 
1 5 , tB 
16 . c:'. 3 
1 6 . 50 
1 6 . 7 2 
17 . c 8 
18 . 8 :> 
19 . 9'+ 
2J . 2a 
20 . 78 
21 . 15 
21 , 3 2 
c:'.l, .,.1 
21 , f; 2 

1 , 83 
22 . b8 
23 , U3 
23 , 41.1 
23 . 60 
23 . ao 
23 , 11 '+ 
23 . 9':1 
2 .. , L :J 
2 4 . 13 

L ATEtlT H£.A f 
DENS.1. TY 

u 

2 . 0 

5 . J.1 
':I o 3 3 

11 . 7 1 
12. '.:tl 
1 3 , b':I 
1.,, 5 7 
1 5 , 1~ 

1 5 . 4.) 

15 . 6 7 
1 t . 0 0 
1 7 . 97 
1 9 .14 
1 ':I , 5 u 
20 , 1)4 

20 , L4 
2u , b2 
2u, 73 
20 . C,6 
2 1.17 
22 ,10 
22 . 47 
22 , 6 7 
2 3,L8 
23 . 15 
2 3 , 35 
23 . ~ 1 
2 3 . t,2 
23 .f.6 

(; , 1 

2 . f;7 

6 , L? 
1 0 . s 1 
11 . .. 1 
12 , &1 
1.>. s 3 
11.+ , lJ 
14 , 42 
11... b8 
1? , 1 1 
17 .... 3 
18 . ~ 8 

lo,77 
19, .:.5 
1 9 . 77 
1 9 . go 
20 . (. 8 
2C , 32 
20 . 5 :> 
21, ?5 
21 , 91+ 
22 . :;7 
22 . 6 0 
2c:'. . E.7 
22 . 88 
23 , CS 
23 , 17 
23 . 21 

2 . 

• 34 
6 . 93 
9 . 36 

lll. 31 
11 , 5 8 
u . ·s .. 
13 , 1 6 
13 . .. 5 
1 3 . 74 
14, 19 
1 6 , J3 
17. 65 
16, Ob 
ltl . 68 
19.13 
19 . 3 .. 
19 . <+? 
1-J . 72 
19 , Yo 
2 1, u2 
21 , 43 
21 , 89 
2 2,13 
22 . 21 
22. 4't 
22 . 62 
22 . 74 
22 . 76 

2 . J 

-, 33 
5 , 67 
8 , 26 
9 . 25 

1 0 . 5 ':1 
11 . 59 
1 2 , 23 
1 2 . 53 
12. 8<+ 
13 , 32 
1 5 , 5J 
16 . 96 
1 7 . 39 
1 8 , 05 
18.52 
ld . 73 
18,86 
19. 14 
19 . 40 
2ll , 5 1 
20 . 95 
21 , 43 
21 , o9 
21, 77 
2 2 , 01 
22 , 2 0 
2 2 , 33 
22 . 3d 

Tc~PE~AJ UR E 

SOURCc INiiIAL 

30 -5.0 

2 . 4 

-. 7 1 

"'· 5 0 
7 . d 
<I o 2 .. 

" ' 6 '+ 
1 C, c 8 
11 , 31.+ 
11, £,4 
1 1 , <:io 
1 2 , q 
1 .. . tll+ 
l o . 2 '3 
1 6 . 75 
1 7 . .... 
17 . 9 .. 
1 6 • .:o 
ltl, 2 9 
1 8 . 5 ~ 

1 d , E6 
2u , L 2 
2Ci . 4 :i 
2 (, . 9 -:i 
2 1 . <-0 

21 , 35 
21 , 6 0 
21 . oO 
21. ':ii+ 
2 1, 9g 

2 , 5 

- 1 , .J7 
3,..,9 
6 , 2 1 
7 ,c:'. 6 
8 .73 
'»111 

lw, i,.g 
lll . 7 9 
1 1 ,15 
11.69 
14 , 11+ 
15 , 66 
l o ,13 
1 E, , 8 5 
17,3d 
17.61 
17,75 
16,05 
lb ,34 
1 9 . 56 
2 0 . u I+ 
c u,57 
2u .8 6 
<.'.u , 95 
2 1. 2 1 
21 , 42 
21 , 56 
2 1 , t.1 

TAU 0 



TA U 
1 , (, 3,r 4 , C 5. I) 7 . C 

1 3C , uu - 2 . 68 - 4 , 4 2 -4. tl8 - 5 . ~0 

2 30 . G Ci -. 43 - 3 , 13 -4. 3 5 - ... . g:) 
3 3u . f 0 1 , tl 1 -1. 99 - 3 . 6 1 - 4 . !l 1 
4 30 . r n 3 . 8b -. 99 - 3 , c 3 - 4 . b l 
5 3~ , G n 4 , 71 -. 3B - 2 , 2 4 - :. • 36 
6 30 . ([l E. 22 - . 3 3 -1, 91 - 4 . Co 
7 3 11 . L C 6 . 82 1. 35 -1. 34 - 3 . 77 
8 3" . ( 0 7. c 7 2 . 5 5 - • 5 2 - 3 . 5 .,. 
9 3 ! • L 0 7. 62 2 . 0 7 - • 41 - 3 . 30 

1 0 ;! 'J . 0 0 e . 2 0 3 . 22 -. 28 -3 . 0 1 
20 ~ J . r J 11 , r, 6 6 , 38 3. 1 5 - l , llil 
3 u 3 ~ . r o 12 , l) l.. 8 . 47 5 ,1 9 -, L6 
4() 3 i1 . l; (.' 1 3 . L..1 9 . 16 5 . ~9 1. 80 
sc 3G. u 0 14. 27 10 . 24 7. 2 1 2 . 31 
60 31 , G 0 1 .. . oli 1!1 , 98 8 . u 0 3 , 63 
7 {J 3 c . C G 1 5 ,1 5 11. 28 e. 2 g 3 . d 3 
oU 3C , uC 15 , 32 11 , 5 1 t!. 6 1 4 . 3 8 
9C 3il . ( ') 1 c. 69 11.96 9 . 16 5 . 0 5 

1 o e 3 r. . c) 16 . u 3 1 2 , l..1 9 . 6 4 5 , 59 
2G.; 3 J , L ~ 17 , t..C, 14 . 2 3 11 . 7 t 7. 'l6 
3GO .3c . ~ n 18 . CJ b 1 4 . 9 4 12 . 53 a , 9 J 
400 3.J. ea 18 . 70 1 5 . 75 13, I+ 6 10 . !] 4 
?Ci 0 3 u . ~ 0 19 . 0 4 1 6 .17 13 . 95 10 . 60 
600 ;F , Cu 19 . 15 16 . 3 1 14 . 11 lC, 81 
7C G .3C . L 0 19 , l..6 16 . 71 14. 5 7 11 . 3 7 
BO G 3G . Oil 19 , 7 2 1.,. . u 2 14 , 94 11 , b1 
gCr 3Q . ( fJ 1 9 . b ll 17 . 2 3 1 5.18 1 2 . c g 

10 0 G 3 C . r 0 19 . 95 17 , 31 1 5. 27 1 2 , 19 

VJ 
----0 

T t.MFtRA TU rffS IN RilDI~L HEAT FLOW 
-·~···········••+++••·•········· 

Lt. TENT H.:. AT 

10 . 0 1 2 , 0 

- 5 , GJ - 5 . 00 
- 5 . 00 - 5 .GO 
- ... 99 - 5 . i..u 
- 4 . 97 - 5 , LO 
-4, ':J4 - 4 . 99 
- 4 . ob - ... 98 
- 4 . b l -4. % 
- 4 . 73 - 4 , 9 3 
- 4. 6!+ -4. 90 
-4. 5:i - 4 . 86 
- 3 ... 7 - 4 . 27 
- 2 , 4U - 3 , 53 
- 1. 75 - 2 . ':J 7 
-.77 - 2 . 27 
-.71 - 1 .71 

, 26 -1. 52 
• 61 -1, 12 
• 71 -. 6 J 
• so - • 21 

4 , LJ 1, 74 
5 . 14 3 , 27 
b , 49 4 . 71 
7. l.J 7 5 . 27 
7, 35 5 . 61 
8 . 01 6 . 31 
6 . 52 6 . b5 
8 . 83 7 .1 7 
8 , 94 7 . 27 

OEN::d T Y, 1(, MJ/M
3 

R 

15 , C 20 . 0 

- 5 . 00 - ~ . uO 
- 5 , G 1 - 5 , JO 
- 5 . tl 0 - 5 . 0 {j 
- 5 , liG - 5 , 1) 0 
- 5 . 00 -:>. 0 0 
- 5 . GG - 5 , 0u 
- t.. . 99 - 5 , l) (j 

- 4 . 9~ - s . oo 
- 4 . '311 - 5 . 0U 
- 4 . 97 - 5 , J O 
- 4 . 74 - ., , 9 7 
- 4,37 - 4 . 88 
-3. 98 - .... 73 
- 3 . 55 - 4 . 55 
- 3 , 14 - ... .35 
- 2 . o6 - .... 14 
- 2 , Sil - 3 . '35 
- 2 . 2 tl - 3 . 75 
- 1 . 63 -3. 5'1 

- .1 (j - 1 . 8 7 
1,44 -1. 00 
2 . 10 -, u4 
3 ,0 9 ... 6 
J . 51+ 1, 2C 
!+ • . 3J 1. 51 
4 . d6 2 , 3 7 
5 . 15 2 . 58 
5 . 25 2 , o4 

25 . u 

- 5 , Lu 
- 5 . lJ 
- 5 . 0 '.l 
- :; • (;0 
- 5 . CO 
- 5 . u u 
- 5 , l.r u 
- 5 . CO 
- s . oo 
- 5 . (J u 
- ... <;,9 
- t.. . g 7 
- l.. . 92 
- ..... 00 

- :, • 77 
- 4 . 00 

- 4 . 5& 
- 4 . 44 
- 4 . 32 
- 3 . 14 
- 2 . 3:. 
-1, 4 1 
-1. 05 

- • 5 '+ 
- • 22 
- • 27 

• 2 8 
• 95 

LA T t:N T HCA T 
Ot:N S I TY 

1G 

3~ . c .,.u . u 5 0 . 0 60 , 0 7i.. . ~ 1 ll C. • LI 

- 5 . 0u - 5 . ... 0 - 5 . 00 - 5 . 0il - 5 . to - 5 .00 
- 5 .l ~ - 5 , 00 - 5 . 00 - 5 . 0J - 5 ,L U - 5 , L 0 
- s . ""w - 5 . 00 - 5 , 00 - 5 . 0u - 5 . 1.0 -5. oo 
- 5 , LC - 5 . Lu - 5 . uG -5 • "c - :: • u u -5.llO 
- 5 .( 0 - 5 . ~ i) - 5. 00 - 5 . 00 - s . co -5. o 0 
- 5 , LO - 5 . 00 - 5 ,0 0 - 5 . (ii) - 5 . "il - 5 .uO 
- 5 , CJ - 5 . 0 !l - 5 . 00 - 5 . ll ~ - s . co - 5 , 00 
- 5 . u u - :: • t ll - 5 . 00 - 5 . ilO - 5 . Gu - 5 , GO 
- 5 . 00 - 5 . (IQ - 5 , UO - 5 . 00 - 5 , Oil - 5 . 00 
- 5 . 0 (j - s . oo - 5 , CO - 5 .J O - 5 ... .i - 5 . 0 0 
- 5 , L1 - 5 , LO - 5 , UO -5,u O - :> . c 0 - 5 , 00 
- 4 , gg - 5 . ro - 5 . 00 - 5 . oc - 5 . ~0 - 5. Gil 
- ... <;,tl - :; . 0 0 - 5 . 00 -5. Ou - 5 . J ll - ~ . 0 c 
-"'t. 90 - 5 , uO - 5 . 0 (j - 5 , Oil - 5 . 00 - 5 , 110 
-4 , 92 - 4 . 9-3 - 5 . UO - 5 , 0u - 5 . UU - 5 , u!J 
- 4 , oB - 4 . 9 8 - 5 . (I 0 - 5 . " 0 - :. , JO - 5 . li 0 
- :, , o2 - .. . 9 7 - 5 . 00 - 5 . uO - 5 . u 0 - :> ,0 0 
- ...... ?o -4. % - .... 99 - 5 . 00 - s . oo - s . ou 
- .. . 70 - 4 . 91+ - 4 , 99 - s .o o - 5 ,u O - 5 ,UO 
- 3 . ':ll - ... E, 5 - 4 . gC -4. 98 -4 , gg - 5 ,CO 
- .3 , 22 - 4 . 2 4 - 4 . 71 -4.91 - ... 9 6 - 5 . [, 0 
- 2 . 51 - 3. 83 - 4 • ... 1 - 4 , 80 - 4 . ':10 - 5 . [j 0 
- 2 . CB - 3 . 4!+ - 4. '2 1 -4. 65 - 4 .o 2 -4 ,c,,9 
- 1 , 7 1 - J . 15 -3. 9 6 -4, 5,j - 1.. . 7 2 - C. . 98 
- 1 , lo - 2 • llU - 3 . 75 - 4 . 3 .. -4.62 -4. 96 
- 1 . c 5 - .: . 44 -3. so - 4 ,17 -'+. 51 - .. . 9 1+ 

- . 76 - 2 . 2 1 - 3 , 27 - 3 . S9 - .. . 39 - 4 . 9 1 
- • .:.o - 2 , C7 - 3 . 10 - 3 , 83 -4 , 27 - .. . 118 

TE HP F.RA TURE TAU o 
~O U KCE INI~IAL 

30 - s . c 



TAU 

1 
2 
J 
4 
5 
6 
7 
8 
g 

10 
20 
;!0 

40 
50 
60 
70 
80 
90 

10 0 
20 0 
JOO 
4CO 
50 0 
600 
7(} 0 
800 
9CG 

1000 

G" 
0 

1.0 1.1 

30. Ila 25. 88 
30. 0 0 26.80 
30. 00 27.05 
30. 00 27. 33 
30. 00 21.so 
30. 00 27.58 
30,M 27.63 
30. 00 27.72 
30. 00 27.80 
30. 00 27.87 
J0.00 28 .15 
30. GO 28.32 
30.00 28.36 
30. r o 28.46 
3C.OO 28.52 
30 . 00 28.55 
30.00 28.56 
30 . 00 26.60 
30.00 26.63 
30.CO 28. 77 
30 . 00 28.85 
30. O!l 28.69 
30.00 28.93 
30.00 28.% 
30. co 26.97 
30.00 26 . 98 
31). 00 29 . 0!l 
30.00 29. 0 2 

1.2 1.3 1.4 

22.16 18. 78 15. 65 
23.88 21. 21 18.73 
24.36 21.90 19.62 
24.90 22.66 20.60 
25,22 2 3.12 21.19 
25.3 6 23. 3l 21.44 
2 5 .46 23. 4 7 21.63 
2 5. 65 23.74 21.97 
25.80 23. 96 22 . 26 
25.93 24.1 '4 22. 1+9 
26.47 24. 92 23 .49 
2 6. 7 6 2 5. J 6 24.C5 
26 .911 2 5. 5 J 24 . 27 
27.06 25. 77 24.56 
27.17 25.93 24.78 
27,22 26. ll 1 24.88 
27. 24 26. a 3 2i. .91 
27.32 26.15 25 .D6 
27.39 26.24 25.18 
27.65 26.6 2 25.66 
27. 80 26. 8 4 25.95 
27 .87 2 6. 9 3 26.06 
27.'35 27. 0 5 26.22 
26.tl1 27 .13 2 6. 32 
28 .o 2 27.15 2 6. 35 
28 .o 5 27.19 26.40 
26 .G 9 27.26 ZE:.411 
26.13 27. JO 26.54 

TE~FERATURE S IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

12.76 
16. lt3 
17. 50 
18. 67 
19.311 
19.69 
19. 91 
20 . 33 
20.67 
20. 95 
22. 15 
22. 84 
2 3. 10 
23 .47 
23. 71 
23. al 
23 . 87 
21 •• 05 
24.19 
24.77 
25 .12 
25. 26 
25.44 
25.57 
2 5. 60 
25.66 
25.76 
25. 83 

LATENT HEAT DENSITY, 10 HJ/H"2> 

R 

1.b 1.7 

10. 60 8.56 
14. Ji_ 12.36 
15.58 13. 77 
16.91 15.25 
17.72 16 .15 
18.05 16.52 
18,33 16.84 
16. 81 17. 38 
19. 2() 17.81 
19. 52 18 .17 
20. 91 19,74 
21,70 20. 63 
22. O(J 20. 97 
22 .43 21 .45 
22,71 21.7 7 
22.84 21.92 
22.89 21. ~8 
2 3. 10 22.21 
23.26 22.39 
23. 9lt 23 . 16 
24.34 23.61 
2i..5D 23. 79 
24.72 24.04 
24.86 24. 20 
24. 90 24.24 
24.97 21,.32 
25.09 24.45 
25.17 24 .54 

1.8 

6.67 
10. 5 3 
12.01 
13.69 
11+.68 
15.u7 
15.43 
16.03 
16. 51 
16.91 
18.64 
19.62 
20. 00 
20. 54 
20.89 
21 .llS 
21.11 
21 .37 
21.58 
22.42 
22.92 
23.13 
23.i.O 
23 .57 
23 .62 
23.71 
23.65 
23 . 96 

1.9 

4. 86 
8.78 

lG, 46 
12.<:1 
13. 28 
13.70 
1 ... 10 
14.76 
15.28 
15.71 
17.59 
18.66 
19. 0 9 
19.67 
20. (15 
20. 23 
20. 30 
20 . 56 
20 . 80 
21.73 
22. 27 
22.49 
22.79 
22. 96 
23.03 
23 .13 
23.29 
23.40 

LATENT HC:AT 
DENSITY 

10 

2 . u 2 .1 2.2 2.3 2. :. 2.5 

3. 14 1. 51 - • oi. -1.3'4 -2.56 -3.77 
6 . 96 5.11 J.35 1.66 . 05 -.62 
9 .( 5 7. 81 6.63 5.50 4.i.2 3.38 

10. 73 9.26 7.86 6.52 s. 21+ 4. 01 
11. 98 10. H 9.61 8.50 7.41+ 6 .43 
12.40 11.18 10. 01 8.89 7. i> 2 6. 79 
12.87 11. 70 10 • 60 9 .54 6.53 7 .56 
13. 57 12.45 11. 38 10.36 9.39 8 .45 
1i..12 13.04 12.00 11. Ill 10.06 9.15 
1i.. 58 13.52 12.51 11. 55 10.62 9 .73 
16.61 15.66 1'+. 79 1J.94 13.13 12.35 
11.10 16.90 16.06 15.Ju 1 ... 55 13.63 
18.22 17.39 16.61 15.85 15.14 14.1+5 
18.84 18. 06 11. 31 16.60 15.92 15.26 
19.25 18.50 17. 78 17. 09 16.43 15.80 
19.45 16.70 18.00 17.32 16. 67 1 b .o 5 
19.52 18.79 18. 09 17. 41 16. 77 16.16 
19. 62 19.11 16. 43 17 .76 17.l.5 16. 5 6 
20.07 19.31 18.70 18.07 17.46 16.87 
21. c 7 20. 44 19.8i. 19.27 18.72 16 .19 
21.65 21. 0., 20. 51 19.97 19.46 l8.<j7 
21. 89 21.32 20. 7 8 20 .26 19.76 19.29 
22.21 21. 66 21. 11, 20 . 64 20.16 19 .71 
22.42 21 .89 21. 36 20 .69 2u.4J 19.98 
22. "1 21. 9<+ 21. 41,i 20 . 96 20.49 2u .o 5 
22,59 22 .u 6 21. 57 21. 0 ~ 211.64 2 .... 20 
22.75 22.24 21.16 21.29 20. 85 20.42 
22 .o7 22 .37 21. 89 21.44 21 . JO 20.58 

fE MPERA TUR E TAU
0 

SOURCE INITIAL 

30 -10. 0 



TAU 
1. t' J.O 4. 0 5.0 7.0 

1 JO. 00 -6.69 -9.25 -9. 81+ -10.00 
2 30. 00 -3.r.7 -7.41 -9. 0 9 -9.gJ 
3 30.00 -1. 0 6 -S.93 -8.1 g -9.7S 
4 10,00 -.3& -4.39 -7.21 -9.46 
s 30. 00 -,!l& -3.S4 -6. J 0 -9.12 
6 30.00 3. 31 -2. 3 s -5. 6 7 -8.7S 
7 30. 00 4.0S -1.62 -S.07 -8.38 
8 30.00 4.S5 -1.16 -4.39 -8 .il 2 
9 :rn. oo 4,94 -.11 -3.76 -7.66 

10 30. 00 5.26 - .41 - J.16 -7.28 
20 30. 00 6.9S 3.S4 -.39 -\.S7 
30 JO.CO 10. 64 s. 6 3 1. S 1 -2.82 
40 30,00 11. 40 6,68 J.31 -1.S9 
so JO. 00 12.36 7.83 4. 0 2 - • 64 
60 30. Oil 13. DO 8.62 s.29 -.78 
70 B,GO 13. 26 8.91 s.S3 .85 
60 JO. 00 13,42 9,13 s. 8 7 1,73 
gO 30,00 13.90 9.73 6. s 6 2 .o 2 

100 JI). 00 14.28 10.20 1. 0 8 2.24 
20 0 JO.OO 15.85 12.16 9. 3 2 s.10 
11! 0 J0,00 16. 77 13.31 10. 6 3 6.60 
400 3!l. 00 17.16 13.60 11. 21 7.JJ 
sac 30. on 17.66 1i. .43 11. 94 8.18 
600 3 0 . 00 17.99 14.8S 12.41 8.7S 
700 3 0 . 00 1s.01 14.9S 12.S2 6. 87 
60 0 311. Otl 1a.2s lS .16 12.60 9.22 
900 30.GO 18.S2 15.S1 U.18 9.68 

1000 31). 00 18. 70 1S.7S n.~6 10.01 

O" --

TEHPiRATU RES IN RADIAL HEAT FLOW 
···················~············ 

10.0 

-10.00 
-10.00 
-9.99 
-9. 96 
-9.91 
-9. 8:. 
-9.7S 
-<:i.61+ 
-9.S2 
-9. 39 
-7. 92 
-6. SS 
-S.61 
-4. 64 
-3. 82 
-J,40 
-3.01 
-2.40 
-1.67 

.72 
2,13 
3.34 
4.13 
4. 90 
s.co 
S.48 
&.OD 
6.38 

LATENT H ~ AT DENSITY, 10 MJ/11 3 

R 

12.0 15. 0 

-10.00 -10 .oo 
-10.uo -10. ll 0 
-10.00 -10 • 00 
-9.99 -10 .oo 
-9.98 -10 • 00 
-9,97 -9.99 
-9.94 -9.99 
-9.91 -9.98 
-9. 87 -9.97 
-9.81 -9.% 
-9.02 -9.66 
-11.os -9.16 
-7.24 -8.63 
-6.46 -6.09 
-S.74 -7.S6 
-s.22 -7.10 
-4.84 -6.72 
-4.JS -6.34 
-3,87 -S.% 
-1.2 .. -3.48 

-.Ji+ -2.us 
1. 4lt - • 9S 
1.78 -.JS 
2.9S -.39 
3.02 1. l)f> 
3.S9 1. S8 
4.13 1.63 
4.S4 2.02 

20.0 

-10.00 
-10. 0 0 
-10,00 
-10.00 
-10. Cl 0 
-10,00 
-10.uo 
-10.00 
-10. 00 
-10,1)0 
-9.9S 
-9.dl 
-9.64 
-9.40 
-9.14 
-8.86 
-8.S9 
-8.JJ 
-8.08 
-6.04 
-1+.Sf> 
-3.70 
-2.79 
-2.20 
-1.83 
-1. 31 
-.go 
-.S7 

2 5. lJ Ju,u 

-10. 0 0 -1 0 ,00 
-lil .oo -10.GO 
-10. 0 0 -10. 00 
-10. o o -10,00 
-10.00 -10. (iQ 

-10.00 -10,00 
-10. ll 0 -10.c.o 
-10. 0 0 -10.00 
-10.00 -ill.OD 
-10. 0 0 -10,liO 
-9.99 -10 ,(jQ 

-9.96 -9.99 
-9.90 -9.98 
-9.bl -9.94 
-9.69 -9.90 
-9.5S -9. b4 
-9.41 -':3. 76 
-9.26 -9.68 
-9.10 -9.59 
-7.60 -8.57 
-6.36 -7.S9 
-S.S4 -6.8'+ 
-4.73 -6.1S 
-4.07 -S.S4 
-3. 71 -s.12 
-J.31 -4.76 
-2.83 - ... 33 
- 2 .1+2 -3.9S 

LAT ENT HEAT 
DENS ITV 

10 

40. 0 50 • o 60.0 70.0 100.0 

-10.00 -10.00 -10.00 -Ul ,00 -10,ilO 
-10.00 -10.00 -10.00 -10.00 -10. (i () 
-10 .uo -10 • 0 0 -10. 0 u -10. i..o -10.uo 
-10.00 -10. 00 -10. o o -10.011 -10.00 
-10.00 -10. 00 -10.ou -10 .Oll -10.00 
-10,0D -10 •OD -10.00 -10.00 -1c.o.o 
-10.co -10 • 0 0 -10. 0" -Ul,OQ -10.oa 
-10. 0 II -10 • 00 -10.00 -10,lnl -10.00 
-11J. 0 0 -10. 0 0 -10.00 -10. 0 0 -10. u 0 
-10.00 -10. 011 -10.00 -10. o u -lll, 0 0 
-10.00 -10.00 -10.uo -10 ,uo -111,00 
-10.00 -10. ll 0 -10.00 -10,IJO -10.00 
-10.00 -10 • 0 0 -10. 0 0 -10.0ll -10.00 
-10. 00 -10 • 0 0 -10. il ll -10.uo -10.uo 
-9.99 -10. 0 0 -10. 00 -10.00 -10.00 
-9.98 -lll • 0 0 -lli.00 -10.00 -10.0G 
-9.97 -10. 0 Q -10.00 -10.00 -10.cu 
-9.9S -9. 99 -10.00 -10.uO -10. 0 0 
-9.93 -9.99 -10.00 -u. .oa -111•L0 
-9.5J -9.86 -9.97 -9.99 -10.00 
-9.i.O -9. 61 -9.88 -9.9S -10.00 
•8.1+7 -9. JO -9.73 -9.&7 -1tJ,00 
-7.98 -8. 98 -9.S5 -9. 76 --j,99 
-7.S2 -6.66 -9.34 -9. 64 -9. ':3 7 
-7.11 -6.34 -9.12 -9.50 -9.95 
-6.78 -8.0f> -8.91 - 9 , 3 S -9.92 
-6.45 -7. 80 -a.10 -<J.20 -9. 8 8 
-6.13 -7.Sl+ -a.so -9. 0 6 -9.64 

TEMP ERATURE TAUo 
SOURCE INlfIAL 

30 -10. 0 



TAU 
1.0 1.1 1.2 1.3 1.4 

4 10. 0 0 8.57 7.26 6.05 4,94 
5 10.00 8. !.: 7 7.26 6.05 4. 94 
6 10.00 8.59 7.32 6.17 5.11 
7 to.oo 8,89 7.88 6.96 & • 11 
6 10.00 8 .96 6.oo 7,13 &.32 
9 10.00 6.97 6.03 7.t& &.3& 

10 to.oo 8.97 8.03 7. 1 7 &.37 
20 10.00 9.19 6. 4 5 7.7& 7,13 
30 10.00 9.20 II. 4 7 7. 79 7.17 
40 10.00 9,29 6.&4 6,04 7.49 
50 10.00 9,34 6.74 8.19 7.&6 
60 10 , 0 D 9. 3 1+ s. 71+ 8.19 7.&6 
70 to.oo 9,34 8. 71+ 8.19 7. 6 6 
6U 10.00 9,35 6,75 6,20 7.&'l 
90 10. 0 0 9.42 6.90 8.41 7.97 

100 10.00 q,44 8.93 8,46 6 .03 
200 10.00 9.51 9,07 6.66 6.29 
300 10.00 9.52 9.06 6.67 6.30 
400 10.00 9, 5 7 9.18 8.82 8 .49 
500 10.00 9,57 9.19 8. 8 3 ~.50 

600 10. 0 0 9,57 9.19 8,83 6 .50 
7 00 10.00 9.61 9.25 8. 'H 8 . 61 
600 10.00 9.62 9, 27 11.95 8.65 
900 10.00 9.62 9.27 8,95 8.65 

1000 10. o o 9.62 9.27 8.95 8,65 

()' 

f..J 

TEMPERATURES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

3. 90 
3. 91 
4.13 
5.32 
5,57 
5.&1 
5.&2 
&.54 
6.59 
6.97 
7.20 
7.21 
1.21 
7.22 
7.55 
7.62 
7. 93 
7.'l5 
6.18 

. 6 .19 
8 .19 
8,32 
II. 38 
II. 38. 
8.38 

LATENT HEAT DENSITY, 100 MJ/M ~ 

R 

t. 6 1.1 

2 .99 2.13 
3.16 2. 46 
3,35 2. &3 
4, &2 3.97 
4.87 4, 22 
i.. 92 4.2& 
I+. 93 4. 27 
&.oo 5,46 
&.05 5,54 
6.50 &.05 
&.75 6, 3ft 
&. 7f, &.34 
6.7& 6,34 
&.78 &.36 
7.16 6. !10 
7.24 &.6'l 
7. 61 7. 30 
7.62 7.32 
7.89 7. 62 
7.90 7.63 
7.90 7.63 
6.0& 7. 81 
6.12 7.87 
8.12 7.88 
8.12 7.88 

1.8 1.9 

1.33 • 56 
1.80 1.17 
1. 94 1.29 
3.35 2. 77 
3.60 3 .02 
3.&5 3.0& 
3 .6 6 3.07 
5,00 4. 51i; 
5.o& 4.&o 
5.&3 5.23 
5,91+ 5.57 
5 .'35 5.58 
5. 95 5.56 
5. 97 5.61 
6.45 &.13 
6.55 6.23 
7.0t &.73 
7.03 6.75 
7.36 7.12 
7.37 7.13 
7,37 7.13 
7. 5 7 7.35 
7.65 7.43 
7.65 7.43 
7.65 7.43 

LAT ENT HEAT 
0£NSJTV 

100 

2.0 2.1 2.2 2.3 2. 4 2.5 

-.oo -.oo -.oo -.oo - • 00 -.oo 
.58 .02 -.oo -.oo -.oo -.oo 
,79 .38 .oo -.oo -.oo -.oo 

2 . 04 1.23 • C.5 -.oo - • 00 -.oo 
2.34 1.60 .90 .23 -.oo -.oo 
2.44 1.61 1.20 . &2 .o& -.oo 
2.50 1.94 1.41 .90 .41 -.oo 
4 .11 3.70 3.31 2.9 .. 2.59 2.24 
I+ .17 3.7& 3.37 3. 00 2. &4 2.29 
I+. 87 4.52 4.19 3,66 3,58 3.29 
5. 22 4.86 i+.5& 1+. 25 3. 9& 3,&6 
5,22 ... 69 l+.57 4.2& 3. 97 3 ,&9 
5,22 4.69 4,57 4,26 3.97 3.&9 
5.26 4. 93 4. 62 4.32 4.03 3.76 
5.62 5,53 5.25 4,99 ... 73 I+ .1+9 
5.93 5.65 5,36 5.12 4.67 4. 63 
6.47 6.22 5.'l8 5.76 5,54 5,33 
6.49 6.25 6.01 5,7q 5,57 5.36 
6.89 6.67 &,46 6.2& &,07 5 .89 
&.90 6,69 6, 48 6.26 6,09 5.91 
6 . 90 6.69 6.48 6,28 &.09 5.91 
7.13 6.93 6.74 6.5& &.38 6.21 
7.22 7.03 6.64 6.6& 6. 1+9 6.33 
7.23 7.03 6.65 6.67 6.50 6. 31+ 
7.23 7.03 6. II 5 6.67 6.50 6.34 

TEMPERATURE TAU0 
SOURCE INITIAL 

10 -.01 
-



TAU 
1.0 2.0 3.0 4.0 5 . 0 

1 10.00 -.oo -.01 -.01 - • 0 1 
2 10.00 -.oo -.01 -.01 - • 01 
3 10. 0 0 -.oo -.01 -.01 - • 0 1 .. 10. 0 0 -.oo -.oo -. 01 - • 0 1 
~ 10. 0 0 .58 -.oo - • 01 -.01 
6 10.00 .79 -.oo -.01 -.01 
7 10.00 2.04 -.oo -.01 -.01 
8 10.00 2.34 -.oo -.oo -.01 
9 10. 0 0 2.44 -.oo -.oo -.01 

10 10.00 2. 5 0 -.oo -.oo -.01 
20 to.oo 4.11 .13 -.oo -.oo 
3 0 10. 0 0 1+.17 1. 0 2 -.oo -.oo 
40 10.00 4.87 2.10 -.oo -.oo 
50 10.00 5 . 22 2. I+ 2 .15 -.oo 
60 10. 0 0 5.22 2.43 . 5 4 -.oo 
70 10. 0 0 5.22 2.43 • 70 -.oo 
80 10 .o 0 5.26 2.60 • 9 9 -.oo 
90 10. 0 0 5.82 3 . 42 1. 7 B -.oo 

100 10.00 5.93 3.56 1.aq • 26 
200 10.00 6.47 4.41 2. 9 5 1.83 
300 10.00 6.49 4,44 2.9CJ 1.86 
400 10.00 6. 8'3 5 .07 3. 7 6 2.79 
500 10. 0 0 6.90 5 .09 3, B 1 2 .81 
oOO 10. 0 0 6.90 5.09 3.81 2 .81 
7 0 0 1 0 .00 7.13 5.46 lt.28 3.38 
800 10. 0 0 7.22 5.60 4.45 3.55 
900 10.00 7. 2 3 5.61 4.1+6 3.56 

10 00 10.00 7.23 5.61 4. 46 3.56 

(!',. 

VJ 

TEMPERATURE S IN RAOll\L HEAT FLOW 
•••••••••••••••••••••••••••••••• 

LA TENT HEAT DENSITY, 

R 

6.0 7. 0 6.0 

-.01 - • 01 -.01 
- • 01 - • 01 -.J1 
-.01 -.01 -.01 
- • 01 -.01 -.01 
- • 01 -.01 -.01 
-.01 -. 01 -.01 
-.01 -.01 -.01 
- • O!.. -.01 -.01 
-.01 - • 0 1 -.01 
-.01 -.01 - • 01 
-.01 -.01 -.01 
-.oo - • 0 1 -.01 
-.oo -.oo - .01 
-.oo -.oo -.01 
-.oo -.oo -. 00 
- • 00 -.oo -.oo 
- • 00 -.oo -.oo 
- • 00 -.oo -. 00 
-.oo -.oo -.oo 

.76 -.oo -.oo 
1.03 .45 -.oo 
1. 96 1. 29 .52 
2.00 1.31 .74 
2. 00 1.31 .83 
2 . 66 2 . 0 5 1. 51+ 
2. fl3 2 . 21 1.68 
2 . BI+ 2 . 22 1.69 
2 . 81+ 2.22 1,69 

100 HJIH
3 

9.0 10.0 

- • 01 - • 01 
-.01 - • 01 
-.01 -.01 
- • 01 -.01 
-.01 -.01 
- • 01 - • 01 
- • 01 -.01 
-.01 -.01 
-.01 -.01 
- • 01 -.01 
-.01 -.01 
- • 01 -.01 
- • 01 -.01 
- • 01 -.01 
- • 01 -.01 
- • 01 -.01 
- • 00 -.01 
- • 00 -.01 
- • 00 -.oo 
- • 00 -.oo 
- • 00 -.oo 
- • 00 -.oo 

. 25 -.oo 
• 45 • 10 

1.10 .53 
1. 21 .71 
1. 2 1 .78 
1. 21 .82 

LATENT HEAT 
O'C NSJTY 

100 ' 

\ 

11.0 12.0 13. 0 14.0 15.0 16.0 

-.01 - • 01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 - • 0 1 -.01 -.01 -.01 
- • 0 l -.01 - • 01 -.01 -.01 -.01 
-.01 - • 01 -.01 -.01 - • 01 -.01 
-.01 - • 01 -.01 -.01 -.01 - .o 1 
-.01 -.01 - • 01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 - .o 1 
-.01 - • 01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 - • 01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 - .o 1 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -. 01 -.01 -.01 
-.01 -.01 - • 0 1 - • 01 -.01 -.01 
-.01 - • 01 - • 0 l -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.oo -.oo -.oo -.01 -.01 -.01 
-.oo -.oo -.oo -.oo -.oo -.01 
-.oo -.oo - • 00 -.oo -.oo -.oo 
-.oo - • 00 -.oo - • 00 -.oo -.oo 
-.oo - • 00 -.oo -.oo -.oo -.oo 
-.oo -.oo -.oo -.oo -.oo -.oo 

.21 -.oo -.oo -.oo - • 00 -.oo 
• 38 .01 -.oo -.oo -.oo -.oo 
.48 .17 -.oo -.oo -.oo -.oo 

TEHPERATURE TAU0 
SOURCE INITIAL 

10 - .o 1 



TA U 

1 
2 
3 
4 
5 
6 

6 
<j 

11J 
2C 
30 
'• ( 
Sil 
6L 
7 0 
au 
go 

1 0L 
zo 0 
30" 
4 C 0 
s~ (J 

600 
7<i c. 
800 
9il 0 

10 0 0 

~ 

-f:, 

1 , c 

lfl . cc 
l C. LQ 
10 , l•O 
ll . 00 
1 J . 00 
10 . L 0 
1 ' . co 
1 J . (J Q 
ir . ( v 
l D. C 0 
1 Li . cc 
10 . (' 0 
H , GO 
l'.t:u 
H . t:O 
1~ . ce 
10 . r o 
l G. C 0 
H , Cu 
1 ~ . c a 
l u . 0 0 
10 . r~ 
1, , LC 
l ~ . ij (\ 

10 , C0 
H , l 0 
1( , Lu 
1( . t ~ 

1 . 1 1. 2 1. 3 1 , 4 

7 . 63 4 . ':l':l 2 . 0 9 -, ug 
7 . b3 5 . 65 4 , 00 2 , 47 
ll . 19 6 . 5 4 s . 0 1 3 . S9 
8 . 56 7 . 24 6 • .J 3 4 , ':12 
8 . 5 7 7 . 26 6 . 'J 5 4 . 94 
lJ . 5 7 7 , 2b 6 . JS .. . 94 
8 . 5 7 7 . 2 o 6 . 0S 4 . )1+ 

8 , S7 7 , 26 6 . J 5 4 . ') .. 
6 . 5 7 7 . 26 6 . I) s ... . ':14 

6 . 67 7.4 7 6 . 37 5 . 36 
8 . <j 7 6 . c 3 7 . 1 7 6 . 37 
g , ~ 7 6 . 22 7, 45 6 , 73 
9 , 20 6 , 4 7 7 . 79 7 . 17 
9 , 20 8 , I.. 7 7 , 79 7 . 17 
'3 . 2J 8 . 47 7 . 7.., 7.17 
':1 . 2 0 8 ,47 7 . 7g 7 . 17 
C) . 28 8 . E,J 8 . 0 J 7 , 47 
g , 34 3 , 73 8 . 1 7 7 , 66 
3 , 3 4 a . 74 8 . 19 7. 66 
9 . .. 1 d . 87 8 . 3i1 7 . 92 
9 , 1..4 8 . 94 8 . 4 7 8 . 11 4 
9 . 44 8 . 94 b , 47 8 .c !+ 
9 , 50 .., • 0 s a. & 3 6 . 2t+ 
'LS2 9 .r 11 8 . 6 7 8 . 30 
9 . S2 9 , l !I s. 5 7 8 . zo 
~ . 52 9 .o 8 8 . 6 7 8 , 30 
9 . S2 9 . c d e. 61 b , 30 
g , 51+ 9 .12 8 . 71+ !I . 3t! 

TUI PC:FA T U :~E_, IN PAOlAc. H[tlT FlGW 
····~~ · ··+·-,··+~•········ · ·· ~ · · 

1 . 5 

- • 46 
1. OS 
2 , 2d 
3 . 64 
3 . 86 
3 . 89 
3 . 9~ 
.3, 91 
3 . 91 
.. . L.2 
S . 63 
6 ... 6 
6 . 59 
6 . S9 
6 . 59 
6 . S9 
6 . 95 
7 . 1 8 
7. ~ 1 

7. 73 
7. 63 
7 , 63 
7 . 86 
7 . 9S 
7 . 9S 
? . 9S 
7 . 9S 
a . os 

L hJ~NT H~ AT DtNS l TY , l U ) 11 J/M 3 

R 

l , b 1 . 7 1 . 6 1 , g 

-. 82 - 1 • .;.5 - 1 . <.f: - ! • 7S 
- , Cg -. so -. 86 
1 , J 4 - • ,J2 -. 16 
2 . 19 . o3 -, 13 
2 , bO 1 . .. o . 2 7 
2 . BS 1. Cl 7 . '34 
3 . 02 2 . 19 1 . 40 
3 . 13 z . 40 1. 12 
.) , 22 2 . 57 1 , 9S 
3 . 6 7 2 . ~7 2.3 1 
4 . 93 .. . 27 3 . 6o 
5 . <,S " . 87 4 , 33 
6 , CS S . S4 5 , Jb 
6 . 0s S , S4 s . J6 
b , 05 S . 5 4 S . 06 
o . rs S . S4 5 , 06 
o • ., 7 6 , 01 5 , s9 
6 . 73 b . 31 5 . "1 
6 . 76 0 . 3:, S , Y5 
7. 10 6 , 73 6 , J7 
7 . 2o 6 . gQ 6 . ':> 7 
7 . 26 0 . ~() 6 . 5 7 
7 . 55 7 , 2 3 6 . Y3 
7 . 62 7 . 32 7 . 0 3 
7. 62 7 . 32 7, 0 3 
7.b2 7 , 32 7 , 03 
7 . 62 7 , 32 ; . ~3 

7. 7 .. 7 . 45 7 . !Cl 

.. ·- 1. 2. i.+ 

-. ~4 
-. 35 
-, lb 

• l. 7 
• E:6 

1. ~ 7 
l. 3 7 
1. 1:8 
3 . L. 7 
3 , e2 
.. . 6J 
"" . 6J 
4 . E:O 
.. . 6u 
S . 16 
5 . 5 .. 
s . so 
6 , L4 
6 . 2b 
0 . 2o 
6 . 65 
o , 75 
6 , 75 
6 . 7S 
6 . 75 
6 . i:l2 

LA Ti:.N T HEA T 
DC:NSITY 

1. ~ G 

\ 

c: . u 2 . 1 2 . 2 2 , 3 2 . .. 2 . 5 

- 2 . rs - 2 • ..:.o - 2 . 6'3 - 2 . 92 - 3 . 19 - 3 , ... '+ 
- 1 . ~..,. -1. ?i'J - 2 . c2 - 2 . ~ 4 - 2 • '"tO - 2 . 6 7 
-. oO -, gJ -1, 25 -1. ss - 1 . e 4 - 2 . ~1 

-. 55 -. 75 - • g3 -1.11 -1. <-8 -1 ... 5 
-. 37 - , ';> 7 - • 75 -, 93 -1. l.0 - 1 , L 7 
-. £'.. 1.1 - • ... 1 -. 6 1 -. 81 -, gg - 1 . 16 
- , t1 ~r 

- • f..? -. 47 -. 69 - .ti'J -1. 0 9 
, 45 -, Lo -, 32 -. S6 - , tlO -1, 0 3 
, o2 • 2 3 - • 13 -. 42 -. 7J -.-17 

l , IJ 9 . 52 -. 0 1 - • 21+ - . .. 7 - • 6 9 
2 . 53 2 . c 1 1. 52 .1. . a ... • 5'3 , l.b 
3 , 33 2 . 06 2 . 44 2 . 0 3 1. oJ l , 2 s 
.. . i 7 3 . 7 6 3 . 37 2 , 99 2 . E:I+ 2 . 2':l 
.. . 17 3 . 7& 3 . 3 7 3 , uo 2 . E:4 2 . Ju 
4 . l. 7 3 . 7& 3 . ,)7 3 . 0~ 2 . 6 .. <. . 3 0 
:. • 17 ..l , 76 3 . 17 3 , 00 2 . b4 2 , 30 
-+ . tiG 4 • ...... 4 . 10 3 . 77 3. ~ 0 3 , 16 
5 . 18 4 . b4 4 , 52 '+ . 22 J . <;2 J . 6 "t 
5 . 22 " • B ~ '+. 57 4 , 26 3 .'H J , 69 
5 . 72 5 , 42 s . l t. 4 , 87 4 , 60 4 , J5 
5 . C,6 5 . 6 7 S , 40 5 .1 4 ... 89 .. . 6S 
:> . C,6 5 . 6 7 5 . 40 5 .14 4 . 8" 4 . 6? 
6 . 38 o , 13 S , 69 S . 66 5 ... 3 5 . 22 
b • ..,y o , 2S 6 . 0 .l S .7 9 S . 5 7 5 .J 6 
f, , .,g o . 2::. 6 . 01 s . 79 5 . ~7 :;> , 3o 
6 . £.'1 o . 25 6 . 0 1 5 .7 9 S . S7 ? . 36 
6 . 49 6 . 25 o . C1 S .7 9 s. :> 1 5 . 3 6 
6 . o7 6 . 4 .. 6 . a 6 , 00 ~ . 60 5 . 60 

TEMP c.RA TURE TAUo 
SOURCC: INITIAL 

1 0 - !:i . 0 



TA U 
l , c 3 . I) 4 . ll 5 . u 7 , G 

1 lu , LO - 4 . 18 - ... . 1:3 - 4 . % - 5 . c 0 
2 1:.. . r o - 3 , 46 - 4 , 41 - 4 . 79 -4 . 96 
3 i ~ . ro - 3 . 0 ll - l+ . ( 7 - 4 . 5 8 -.. . ~ ... 
4 1 0 . c \) - 2 . 39 - 3 . E: 8 -4. 3 5 - ... b8 
<; 1 [, . c0 - 2 , 13 - 3 . 3 9 - 4 .1 3 -4 . 80 
E: 1 ~ . ( 0 -1. 96 - 3 . lb - 3 , g .. - 4 . 71 
7 lfJ . (. 0 - 1 . e& - 3 . 0 2 - 3 , 78 - 4 . 6 1 
e 1C . c 0 - 1 . 76 - 2 . 90 - 3 . 65 - ... 52 
9 1G . 0 1) -1. 71 - 2 . 80 -3. 55 - 4 . 44 

H 1 j . l 0 - 1 . 5 4 - 2 , E-Y - 3 . +5 - '+ • '!O 
20 1 0 , L 0 -. 6 4 -1. 73 - 2 . 5 l - 3 . 6 4 
3C l G. l C -. 15 -1, 2! - 2 , 14 - .! • 2:5 
i. 0 1 n. u e - • 0 (j - , 6 1 -1. 59 - 2 , S !l 
50 1u , o o ob4 -. 69 - 1 . 44 - 2 . 5 6 
60 H . CG . 9 6 - . 5 9 - 1 , 35 - 2 , 41 
7 0 l f1 .... 0 1 , 19 - . 4 6 -1. 29 - 2 . 30 
bO i0 . c 0 1 . 71 - . 12 -. 85 - 2 , u9 
gC 1L , CiO 2 , 39 -.1 6 -. 7 1 -1. bll 

10 c j ~ . u 'j 2 , 43 - .c 8 - • 6-+ - 1 . 6 9 
2 (' (' L , CO 3 . <. 4 1.31 - • ') 3 -. 'l4 
Jc~ 1) . ( J 3 . 5 9 1. 9 1 , 54 -. 67 
400 1 ·l . c 0 3 , 5 q ' 1 , 9 1 , 68 -. 55 
5 0 L1 10 . cc 4 . ?. 7 2 . 7 8 1 , 6 4 -, 2 3 
&Oil 1C . c 0 4- . t. ... 2 ,g 9 1. d f) -,11 
7 0C 1 1} , II U I; , 44 2 . 99 1. 8 S , 1'7 
8 CG l u . ( n 4 , 1...4 2 , q9 1, 66 , 32 
91; 0 tf! , GJ 4 , t.4 ~ . 99 l. ll6 . 46 

10 0 I) l 1J . (,., 4 . 73 3 , 36 2 . 30 . 72 

~ 

'!'\ 

TCM FEP A TUCE<J Ir. ~t. uliL Ht." l FluW 
· ··· ··••+ • · ·~······~··~· • • • + •••· 

10. 0 

- 5 . Oil 
- 5 . co 
- 5 , IJu 
- 4 . <;') 
- .. . '38 
- 4 . % 
- 4 . 91+ 
- .. . 91 
- 4 . 6':l 
-4 . ll5 
- t. , 48 
- 4 , 17 
- 3 . 87 
-3. oS 
- 3 . 45 
- 3 . 31 
- 3, 16 
- 2 . 99 
- 2 . o4 
- 2 . 12 
- 1 . b8 
- 1. 54 
-1, CJ 

- • 91 
-. d6 
- , es 
- • eu 
-. 56 

LA Tt.IH H :: AT 0 ff• 5 I T Y , l I) J MJ/ M3 

~ 

1Z . 0 15 . 0 

- 5 . t.t1 - 5 . 0 IJ 
-5 . u j - 5 , JO 
- 5 . ~ 0 - 5 . uv 
- 5 . IJll - 5 , OJ 
- 5 , uu - 5 . 00 
- 1... , 99 - 5 .n 
- 4 . 9'3 - 5 . 00 
- 4 . 9il - 5 . uO 
-4 , 9 7 - 4 . '.i9 
- ... ':lo - 4 , gg 
- 4 , lb - 4 . 92 
- 4 . 53 - 4 . 79 
- "+ • 3U - 4 . 66 
- 4 . ~9 - 4 , :;>2 
- 3 . ':12 - 4 , 3d 
- 3 . 79 - 4 . 2 7 
- 3 , 6 7 - 4 . 15 
- 3 . 52 - 4 . () 5 

- 3 , 3o - 3 , i:,4 
- 2 . 6 7 - 3 , 2b 
- 2 . 19 - 2 . 79 
- 2 , l) 1 - 2 . 5 8 
- 1 . 59 - 2 . 2 ... 
-1. 42 - 2 . 03 
- 1 . ~ 4 -1. '33 
-1. 29 - 1 . 85 
- 1. 25 - 1 , bG 
-1. I} 7 - 1 . 6 7 

20 . 0 

-5 , (0 
- 7 • ..i IJ 

- 5 . 00 
- 5 , Cil 
- 5 . 00 
- 5 , LO 
- 5 . 0J 
- 5 , UO 
- ? , Ou 
- 5 . 00 
- ... 99 
-<+. 96 
- <+ . 'l l 
- ... . d? 
- 4 . 78 
- 4 . 71 
- 4 . 64 
- I+ . 5 7 
- 4 . 5 0 
- 3 . 95 
- 3 . 53 
- 3 , 2 8 
-3, 0 3 
- 2 . dO 
- 2 , o 7 
- 2 . 5 7 
- 2 . 49 
- 2 . .. o 

25 , C 

- 5 , LO 
- 5 , uJ 
- 5 . 0u 
- s . uo 
- 5 . LO 
- 5 . L .J 
- 5 . 00 
- 5 . Cu 
- 5 , uO 
- j . u"' 
- 5 ,l. U 
- I+ . '19 
- 4 . 98 
- .. . 9? 
-~. 92 

- 4 . b'3 
- 4 . 65 
-i. . 8 1 
- 4 . 77 
- 4 , 3 7 
- 1... . ( 2 
- :! • 7 8 
_ ,, . 57 
- 3 , 36 
- 3 . 2 1 
- 3 . iu 
- 3 . ~ 1 

- 2 . <j3 

LA T C.N T HEAT 
D dl ~ l TY 

1'11 0 

·\ 

J J . c 'tJ . c 5 n . o bw , 0 7C . C 100 . 0 

- 5 , ldJ - :> . t '.] - 5 . 00 - 5 . 00 - 5 . i.. 0 - s .oo 
- s . "' '"' - 5 , CO - 5 , CO - 5 . uG - 5 . I. J -5, D 0 
- 5 • LU - 5 . t ~ - 5 . 00 - 5 . 00 - 5 . {J 0 - 5 . 00 
- 5 , 0Q - 5 , tO - 5 . .. u - 5 . 0 ... - 5 . i.. 0 - 5 , JO 
- s . uo - 5 . LJ - 5 . ~G - 5 , uO - s . L; - 5 .o 0 
- 5 , LL - 5 . 00 - 5 , liU - 5 ,J O - 5 . u"' - 5 . c. u 
- 5 , IJl.. - 5 . Uu - 5 . 00 - 5 . 00 - 5 , CO - 5 . 00 
- :; . r r - 5 , (J - ? . wO - 5 . Iii. - 5 . r.IJ - 5 . UO 
- 5 . 0J - 5 . 00 - 5 . 00 - 5 , :JO - 5 , l. a - 5 . (j 0 
- ~ . uo - 5 . LJ - 5 . uu - 5 . u O - 5 . I.I I) - 5 .0 u 
- 5 . l 0 - 5 . c. u - s . co - 5 . 0U - 5 . l.'l - 5 . c; 0 
- 5 . GO - 5 . CO - 5 . no - 5 , 00 - :> . 00 - 5 . 00 
- !.. • 9'l - 5 . "0 - 5 . IJG - 5 , \IC - 5 . l.J - 5 , U II 
- .. . 99 - 5 . (j J - 5 . ~0 -5 . 00 - 5 , JO - 5 , 00 
- 4 . 97 - 5 . ~ 0 - 5 . l. 1.1 - 5 . 0u - :; • !JO - 5 .0 0 
- l+ , % - 1... . 99 -s . ac - 5 , 0G - 5 , ilO - 5 . 00 
- .. , 94 -4. 9-;J - 5 . tiO - ~ . oo - 5 , uO - 5 . 00 
- 4 , <;;2 - t... , 9'l - 5 . 00 - 5 ,u O - :; , L 0 - ? , 00 
- 4 , '::JO - 4 . 96 - 5 . 0 u - 5 . 0 (J - :> . ( t 0 - ;, • 00 
- .... . b~ - .... . e~ - 4 . 96 - 4 . '19 - 5 . 00 - 5 . i)!) 
- 4 . 36 - 4 , 73 - i. • 90 - 4.97 - 4 . 99 - 5 , uO 
- .. . 14 -4. 59 - 4 . 8 1 - 4 . 93 - 4 , 97 - ? .0 0 
- 3 . 96 - 4 . 45 - i. . 72 -i. . 88 - t.. . i.,!+ - 5 , 00 
- ~ . 77 - 4 . 32 - .. . 64 -4.1' 2 - .. . go - ... 99 
- 3 . 63 - .. . 2 0 - 4 . 55 -4.7 6 - 4 . co -4.99 
- 3 . 5 1 - 4 , 10 - .. . 46 - 4 , 7tl - 4 . o2 - 4 . 9 8 
- 3 , L..2 -.., , L 1 - 4 , 38 -4. 61+ - ... 7 6 - 4 , g 7 
- 3 . 3,. - 3 , gJ - 4 . 31 -4.5 8 - .., • 7-. - 4 . '16 

TEMP ER ATU RE TA U0 
SOURC E INITIAL 

10 - 5 . (' 



TAU 

1 
2 
3 ,. 
5 
6 
7 
8 
9 

10 
20 
30 
40 
50 
60 
70 
80 
90 

1(j 0 
200 
300 
40Ci 
500 
6u0 
7ll 0 
80<l 
900 

1000 

~ 

O" 

1.0 1.1 

10.00 £:. 37 
10.00 7.63 
10. 00 7.63 
10. 00 7.74 
10. no 8.26 
10. liil 8.38 
10.co 8.51 
1 o. oo 8.56 
10. 00 a.57 
10. 00 8. 5 7 
10. 00 8 .79 
10. 00 S.91 
10.00 8.97 
1il. co 8.97 
10. 0 0 8.97 
1 o. c; o Y.08 
10. {)0 9.10 
10. 00 9.12 
10. ()0 9 .13 
10. 00 9 . 20 
10.00 9.28 
10.00 9.30 
10. 00 9,32 
10. 0 0 9.34 
1 0 . 00 9,35 
10. 00 9.31 
10. 00 9.38 
10. co 9,39 

1.2 1.3 1.4 

3 .o 5 -.oo -.06 
5.17 2. 6 2 .27 
5.61 3 .88 2.29 
5.95 ... 56 3,27 
6 .&2 5.06 3.64 
6. 7 8 5 . 20 3 .73 
7.16 5.93 4.79 
7.25 6.05 4.93 
7.26 6 . 0 5 4.94 
7.26 6. o 5 4.94 
7.69 6. 6 7 5.71t 
7.91 6.99 6.14 
8.03 1.11 6.37 
8. {) 3 7.17 6 . :n 
8 .o 3 7.17 6.37 
8.24 7.46 6.75 
8,28 7. 53 6.83 
8.32 7.58 6.89 
8.34 7. 6 2 6.94 
6.47 7. 7 9 1.11 
8.62 ll o 01 7.45 
8.66 8.07 7. 53 
6 .69 e.12 7.59 
8.74 8.1 g 7.68 
8 .76 8. 22 7,72 
8.80 8.28 7.79 
8 .a 2 8. 3 0 7. 81 
8 .8 3 8.31 7.84 

TEHFERATUK~S lN RAUIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1. 5 

- • 16 
-.54 

• 80 
2,07 
2.31 
2. 36 
3.68 
3.86 
3.67 
3. 86 
4.86 
5 .34 
5.63 
5.63 
5.63 
6.06 
0 .1Cl 
6. 2& 
6.31 
6.59 
6.92 
7.02 
7.10 
7.21 
7.25 
7. 34 
7.37 
7.J9 

LATENT HEAT DENSITY , 100 HJ/H '3 

R 

1. 6 1.7 

-1. 16 -2.14 
-1.12 -1. 66 

- • 30 - • 97 
.95 -.10 

1.06 - • Ot+ 
1.08 -.01 
1. 74 -.02 
2.14 • 53 
2 ... 1 1.04 
2.62 1.44 
4.04 3,27 
4.44 3. 59 
I+. 93 ... 21 
4. 93 4.27 
4.93 4.27 
5.46 4.67 
5.58 5.01 
5.66 5 .10 
5.73 5.18 
6.05 5.5i. 
6.43 5.98 
6.55 6 .11 
6.63 6. 20 
6.76 6.34 
6.61 6,40 
6.91 6.51 
6. 95 6.55 
6 .98 6.59 

1.6 

-3.05 
-2.16 
-1.60 
-1.02 
-.43 
- • 15 
-. 37 
-.23 
-.u7 

. 32 
2.54 
2.79 
3.66 
3.66 
3,b6 
4.32 
4.47 
4. 58 
4.66 
5. () 6 
5.54 
5.69 
5.79 
5. <JS 
6.01 
c:>,14 
6.18 
6.22 

1.9 

-3.91 
-2. 65 
-2.20 
-t.89 
-.sn 
-.27 
-.70 
-.55 
-.40 
-. 24 
1.85 
2 ... 3 
3. 07 
3 . 07 
3,07 
3.80 
3.96 
4.08 
4.17 
4. 6() 
5 .13 
5.29 
5 .40 
5.58 
5.65 
5. 7 8 
5 .83 
5. 67 

LAT ENT HEAT 
DENSI TY 

100 

.\ 

2 . 0 2.1 2.2 2.3 2 .4 2 .5 

-4.61 -5.19 -5. 75 -6.26 -6.79 -7.28 
-3.11+ - 3.64 -4.12 -4.58 -5.02 -5.44 
-2.71 -3.15 -.1. 57 -3.97 -4. 35 -4.72 
- l . 49 -2.8'::1 -J.27 -J. 63 -3.98 -4. 31 
-1. 25 -1.7'+ -2.21 -2.65 - 3. 0 6 -3.49 
-.61 -1.10 -1. 56 -2. Ou -2.42 -2.63 

-1. 0 2 -1.32 -1.61 -1.8 9 -2.15 -2.40 
-.86 -1 .16 -1.44 -1.71 -1.97 -2.22 
-.72 -1. 0 2 -1,31 -1.58 -1.84 -2.10 
-.57 -.68 -1.18 -1.47 -1.74 -2. o o 
1. 20 . 58 -.01 -,32 -.63 -.92 
1. 31 .63 - • 00 -.02 -.03 -.o 4 
2 .43 1.75 1.10 • '+ 8 -.oi. -.25 
2 . 56 2,09 1. 65 1.22 .81 .4 2 
2.62 2,26 1,92 1.59 1. 28 . 98 
3,32 2.86 2. 43 2.02 1. £: 2 1. 2 4 
3.47 3. {) 0 2.54 2.11 1.10 1,30 
3.58 3,09 2 . 62 2,18 1.75 1,34 
3.67 3.17 2. 69 2.23 1.79 1,37 
4.17 3. 76 3.37 J.oo 2 .64 l,30 
4.7'+ 4.37 ... 02 3.68 3.3Ei 3.05 
4.91 4.55 4.21 3.89 3.58 3.28 
5 ,04 4.69 4. 35 4. a .. 3,73 J.44 
5 • .::2 '+. 8 9 4.57 4. 26 3.97 3 . 69 
5,30 4.97 4.66 4.36 4. 0 7 3.811 
5.44 5.12 4. 82 4,53 4.25 3,98 
5 .50 5.18 4. 8tl 4.59 4,31 4 .o 5 
5,54 5 • .: 3 4,93 4. 64 4. 3 7 i. .11 

TEMPERATURE 1 AUo 
SOURCE INITIAL 

10 -10. 0 



TAU 
1.0 3,0 4. 0 5.0 7.0 

1 10.00 -6.56 -9.69 -9.94 -10.00 
2 10. 00 -7. 0 2 -6.89 -9. 61 -9.97 
3 10. Oil -6.22 -8.21 -9.20 -9.89 
4 10. 00 -5.72 -7.70 -6.62 -9.77 
5 10. 00 -5.10 -7,26 -8.49 -9.63 
6 10,00 -4.i.9 -6.79 -8.15 -9.48 
7 10, :JO -i.. D 1 -6, 36 -7.81 -9.31 
8 10. co -3.73 -6. 02 -7.52 -9.14 
9 10,ro -3.55 -5. 76 -7.26 -8.96 

10 10. 00 -3.40 - 5 . 55 -7.04 -S.81 
20 10. O!J -2, 27 -4.32 -5.77 -7.67 
3~ 10, IJ!) -1. 27 - 3. 27 -4.76 -6.82 
40 1 0 .~ o -1.18 -2.67 -4. 24 -6.23 
50 10.00 -.93 -2.68 -3.97 -5.85 
60 1 !! • tlO -. 52 -2.55 -3.76 -5. 59 
70 1c.oo -,31+ -2.11+ -3. 44 -5.31 
80 10.00 -. 25 -1.86 -3.15 -5.0J 
90 10 , DO -.16 -1.65 -2.92 -4.79 

10() 10. GO -,12 -1,47 -2. 7 3 -4. 59 
20 0 1 0 . DC 1, 20 -.71 -2. 0 2 -3.62 
30 0 10.00 1.65 -.34 -1.39 -2.99 
t+O 0 U.(10 1.77 -.16 -1. 0 3 -2. 5 8 
500 10. 0 0 1.86 - . a 2 -.76 -2, 28 
600 10, 0~ 2,43 ,Jg -.70 - 2, 13 
700 1 l'J . 00 2.57 .96 -.29 - 2 .10 
800 10. 00 2.78 1,07 -.24 -1. 9 1 
900 10, QC 2.66 1.11 -.21 -1.77 

1000 1 0 ,00 2 ,93 1.15 -.18 -1. 66 

(]', 

"1 

f EMPERA TU~E S IN RADIAL Hi:H FLOW 

··-····························· 

10.0 

-10,0Li 
-10.00 
-10. 00 
-9.98 
-9.% 
-9. 93 
-9.89 
-9. 85 
-9.79 
-9.73 
-9,09 
-8. 51 
-6.02 
-7.61t 
-7.35 
-7 .10 
-6.85 
-6.63 
-6. 43 
-5. Jt) 

-1+. 66 
-4. 21 
-3. 66 
-3,66 
-3. 55 
-3,38 
-3. 24 
-3.11 

LATENT HEAT ouiSITY, 10ll HJ/11'.!> 

R 

12,G 15.D 20.0 

-10, Oil -10 • 0 0 -1~ .au 
-10.110 -10. OD -10.00 
-10.00 -10.00 -10,00 
-10, Oil -10,1)0 -10.00 

-9.99 -10,\lO -10. 0 0 
-9,99 -1 u • o o -10. uo 
-9.98 -10. 0 0 -10,ilO 
- 9 , 96 -9.99 -1(1,00 
-9. 94 -9.99 -10. u 0 
-9.92 -9.98 -11). ii 0 
-9.51 -9.85 -9.98 
-9.16 -9.64 -9.93 
-8.77 -9,39 -9.84 
-8.43 -9.15 -9.74 
-8.15 -6. 93 -9.62 
-7.92 -8.71+ -9.50 
-7.69 -6.55 -9.36 
-7.49 -8,36 -9. 27 
-7.29 -8. 21 -9.15 
-6,13 -7, 10 -8,22 
-5.lt9 -6.1+6 -7.63 
-5.03 -6. 00 -7,J.d 
-4. 68 -5. 64 -6.83 
-4.44 -5,38 -6. 5 5 
- 4. 29 -5. 2 1) -6.3'+ 
-4.13 -5.03 -b.17 
-3,96 -4.87 -6. 00 
-3, 61, - ... 73 -5.116 

25.u 30.0 

-10. 00 -1 0 . 00 
-10. a o -10.00 
-10.00 -10.ou 
-111. 0 tl -10, Oil 
-10. "u -1u. o o 
-iu. oa -10. 01) 
-10. oa -1 0 ,Lli 
-11J,QO -10.oa 
-10. 0 I) -10.00 
-10. 00 - ill. 0 0 
-1u, 0 0 -10. 0 0 
-9.98 -10.C.ii 
-9.96 - 9 .99 
-9.92 -9.98 
-9.86 - :lo 96 
-9.80 -9.93 
-9.71+ - 9 . 90 
- 9 . 6 7 - 9 .86 
-9.60 - 9. (12 
-a.92 -9.36 
-8.41 -8. 91, 
-6, Ou -d. 59 
-7.67 -8.2 9 
- 7. '• 0 - 8,04 
-7.19 -7. B3 
-7. li 1 -7. 65 
-6.84 -7 .49 
-6.7iJ -7,35 

L/\TfNT HEAT 
OC:i lSJTY 

100 

\ 

i.o. o 50. 0 60,D 70.0 100 .o 

-10 , Oil -l!l • 00 -10.00 -10. 00 -10.ou 
-10. 0 0 -10.00 -10.00 -lll,00 -10.00 
-10.oa -10. 0 0 -10.00 -10.00 -10.uo 
-10,00 -1tl,OO -10.00 -10, tlO -10.00 
-10. (., 0 -10 • 0 0 -10. 0 0 -10.00 -1u, oo 
-10,00 -10. 0 0 -10.uo -1G, u .i -10. u 0 
-10,00 -1u. oo -10.00 -10.ou -10.uo 
-10. !ill -111.00 -111.011 -10. 0 0 -10. c 0 
-10. o a -10 • a a -10 • 0 I) -10.uo -10.00 
-10.00 -10. 0 0 -10. 0 0 -1 0 .uu -1 ... 0 I) 
-10,00 -10. 00 -10,ilO -10,110 -10.00 
-10.oa - lQ. 0 0 -10.~il -11i, 1lu -10,0li 
-10. 0 0 -10. o a -10. 0 0 -10.00 -10.r.o 
-1(. .oo -10, 0 II -10,0u -10.00 -10. u 0 
-10.00 -11?. 00 -10. 0 0 -10.00 -10.00 
-9.99 -10.00 -10.00 -10.00 -10.lio 
--;,99 -10,00 -10.00 -10.00 -10,uO 
-9.98 -10 • a o -10. 0 0 -U,ull -10. ii 0 
-9.97 -iii, 1JO -10.00 -lil,00 -10,uli 
- 9 .79 -9.94 -9.99 -.;.99 -10.00 
-9.56 -9.83 -9.95 -9.98 -10.00 
-9.32 -9.69 -9.88 -9.94 -10.00 
-9,1!) -9. 55 -9. 8ll - 9 .~0 -9.99 
-8.90 -9. 1+1 -9.71 -9. 84 -9.99 
-8.72 -9.27 -9. 61 -S,76 -9.'18 
-8.57 - 9 , 14 -9. 52 -9.71 -9.96 
-8.42 - 9 . 0 2 -9.42 - S,65 -9. 9 5 
-8. 29 -8.91 -9,33 -CJ.58 -<j,9J 

TEHFERATURE TAU0 
SOURCE INITIAL 

10 -10. 0 



' . 
~. 

i. 

TAU 

.. 
5 
6 
7 
6 
9 

10 
20 
30 
l+O 
50 
60 
70 
60 
90 

100 
20G 
300 
400 
500 
500 
., 0 0 
6 0 0 
900 

1000 

°" °" 

1.0 

JO.OD 
30.00 
30.00 
30. 0 0 
30.00 
30.00 
30.00 
30. 0 0 
30.00 
30.00 
J0,00 
30.00 
30.00 
J0.00 
30. 0 0 
30.00 
30.00 
30.00 
30.00 

. 30. 0 0 
30. 0 0 
30 .o 0 
30.00 
30 . 0 0 
30.00 

1.1 1.2 1. 3 1.4 

26.83 23.94 21.30 18. 61+ 
26.90 21+.07 21.47 19.06 
26.92 24.12 21.54 19.16 
27.19 21,. 61+ 22.30 20.11+ 
27,39 25.02 22.65 20.61+ 
27.50 ·~25. 22 2 J. 13 21.19 
27.55 25.32 23. 2 6 21.36 
27.96 26 .11 24.40 22. 62 
28. 0 3 26.23 24.58 2 3. 0 5 
26.26 26.68 25.22 23.66 
28.32 2 & • 7 9 25.38 2 4. 0 7 
28.33 2 6. 81 2 5 ... 0 21+.10 
26.42 26. g7 25.65 24.42 
28.50 27. t J 25.87 21.. 71 
28.53 27.19 25. 96 21+. 82 
28.55 27.22 26.00 2 4. 8 7 
26. 7 2 27.55 26. 4 7 25.48 
28.82 27.75 26.76 25 .85 
26.85 27.81 26.85 25. 96 
28.89 27.88 26.95 20 . 09 
26.95 27. 99 27.11 26.29 
28.96 26.02 27. 11+ 26.31+ 
28.96 26.02 27.l!i 2 6. 3 5 
28.98 2 6. 01+ 27.19 26.39 
29 . 02 26.13 27.30 26.54 

TEMPERATURE S IN ~AOIAL HEAT ~LO W 

•••••••••••••••••••••••••••••••• 

1 • 5 

16.56 
16. 82 
16. 95 
18.13 
16.97 
19.39 
19.59 
21.35 
21. 62 
22. 62 
22.66 
22. 90 
2 3. 27 
23.62 
23. 76 
23.81 
24.55 
2 5. 00 
25.13 
25.29 
25.51+ 
25.59 
25.60 
25.65 
25.63 

LATENT HEAT DENS ITV, 100 HJtH 3 

R 
~ 

1.6 1.7 

t I+, 4 7 12. 51 
14. 73 12. 7 7 
11..93 13. 0 4 
16.35 11+. 6 7 
17.27 15. 67 
17.72 16.16 
17.95 16. l+O 
19.98 16.69 
20.29 19.0lt 
21. 4 5 20.35 
21.72 20.66 
21.77 20. 7D 
22.21 21.20 
22.H 21. 66 
22. 77 21.84 
22.63 21. 90 
23.68 22.87 
21+. 2 0 23.46 
24.35 23.63 
24.51+ 2 3.111+ 
24.62 2 4.16 
21+. 68 21+. 22 
24.89 24.21+ 
21+. 96 21+. 31 
25.17 24. 55 

... .. 
• rt, 

1. 8 1.9 

10. 66 8.91 
10.91 9.16 
11.26 9.57 
13 .o 9 11.60 
14.16 12.71+ 
1r.. 69 13. 30 
14.95 13. 57 
17 .1+6 16.34 
17. 67 16.75 
19.32 18.34 
19.65 16. 70 
19.70 18.75 
20.26 19.37 
20. 76 lCJ.91 
20.96 20 .13 
21.03 20.21 
22.10 21.37 
22.75 22.09 
22. 91+ 22.29 
23.17 22.55 
23.5J 22.93 
23,60 23.01 
23.62 23.03 
23.70 23.12 
23. 96 2J.41 

LATENT HEAT 
OE"NSITY 

10 0 

2.0 2.1 2.2 2.3 2.4 2. 5 . 

7.27 5.72 4.24 2.83 1. 1+6 .19 
7.71 6,49 5.J3 C;. ?.1 3.15 2.12 
s.11 6.83 5.61 4. r.i. 3. 33 2.26 

10.29 9.13 6.02 6.96 5. 91+ 4.97 
11. C.4 10.25 9.11 8. 02 6. 98 5.96 
12.00 10. 79 9.63 8.53 7.1+7 6.lt6 
12.27 11. 05 9. 6 9 6, 77 7.71 6.66 
15.26 11+.24 13. ?7 1 2. 31+ 11. 1+6 10.61 
15. 70 14.71 13.76 12.65 11.98 11.15 
17.41 16.54 15.70 14.91 14.14 13.41 
17. 80 16.94 16.12 15.34 11+. 59 13.87 
17. 86 17.00 16.19 15.41 14.66 13.95 
16. 53 17. 73 16.97 16.21+ 15.55 11+. 8 6 
19.11 18.35 17. 62 16.92 16.26 15.62 
19.31t 18.59 17.116 17. 19 16. Sit 15.91 
19.43 18.66 17.97 17.29 16.65 16. 0 2 
20.68 20.03 19.40 16.60 18. 23 17. 6 8 
21.45 20.85 20.28 19. 73 19.21 18. 71 
21.67 21.09 20.53 19.99 19.1+8 18.99 
21.95 21.39 20.65 20. 33 19,81+ 19.37 
22 .37 21.63 21. 32 20. 83 20 . 36 19.91 
22.45 21.92 21.1+2 20.93 20.47 20. 0 2 
22.i.7 21.91+ 21.44 20. 95 20.49 2 0. 0 5 
22.57 22.p .. 21.55 21.07 20.61 20.16 
22.86 22.36 21.90 21. l+I+ 21.01 20,59 

TEttPERATURE TAUo 
SOURCE INITIAL 

30 - .o 1 



TAU 

l 
2 
J 
I+ 
i;: 

6 
7 
6 
9 

10 
20 
JO 
40 
5 0 
60 
70 
6G 
90 

10 0 
2 0 0 
JOO 
400 
500 
& 0 0 
7 0 0 
600 
900 

1000 

CJ',. 

----::i 

1.0 2 .0 

J 0. 0 (j -.oo 
30.00 2 . 3 1 
JO.DO 5.61 
30.00 7. 27 
l0.00 7.71 
J0 . 00 s .11 
J0 . 00 10.29 
JO. C 0 11.44 
30.0 0 t 2 .00 
JO .OD 1 2 . 27 
JO.OD 1 5 . 26 
30.00 15. 70 
30.00 17. 4 l 
Jo.no 17. 8 0 
30 .00 17. 66 
30 .00 18 . 53 
30.00 19 .11 
30 . 00 19. 34 
:rn.oo 19. 43 
3 0 . 00 20.68 
30 . 00 21 . 4 5 
30.00 2 t.67 
J0 . 00 21.95 
30.00 22. 3 7 
JQ. 0 0 22.45 
30 . 00 22 . 47 
30 . 00 22 . 5 7 
30 . 00 22 . 86 

3.0 4.0 5 .0 

-.01 -.01 -.01 
-.01 -.01 -.ot 
-.oo -.01 -.01 
-.oo -.01 -.01 
-.oo -.01 -.01 
-.oo -.oo -.01 
-.oo -.oo -.01 

. 5 8 -.oo -.at 
1.59 - • 0 0 -.oo 
2.35 -.oo -.oa 
6.92 .76 -.oo 
7. 57 2.58 -. oo 

10. 21 5. 31 t.07 
t0. 66 5.67 2 .19 
10.76 5. 71+ 2 . 0 4 
11. 98 7. 5 8 4 .4 7 
12.81 8. 4 3 5 . 1& 
13.13 8.76 5 . '+ t 
1 3 . 25 8.88 5 . 51 
15. 2 3 11. 37 6 . 38 
16. '• 7 12. 9 5 10.25 
1&. 8 0 13. 35 10.&7 
17. 26 13. 9 5 11 .4 2 
17.91 t4. 75 12.30 
18. 0 4 14. 9 1 1 2 .1+8 
16.07 11+. q4 12 . 52 
t 6 . 23 15. 16 1 2 .7 9 
18.72 1 5 . 77 13 . 5 0 

TEMPEHTURE5 IN RAO IAL HEAT FLOll 
•••••••••••••••••••••••••••••••• 

LA TEN T HEAT DENS ITY, 

R 

6.0 7.0 6.0 

-.01 -.01 -.01 
- • 01 - • 01 -.01 
-.01 - • 01 -.11 
- • 01 -.at -.Ol 
-.01 -.01 -.01 
- • 01 -.01 -.01 
-.01 - • 01 -.01 
-.a1 -.a1 -.01 
-.ot -.01 -.01 
-.01 - • 01 -.01 
- • 00 -.01 -.01 
-.oo -.oo - • 01 
- • oa -.ao -.oo 
-.oo -.oa -.oa 

.13 -.oo -.oo 
1.54 -.oo -.oo 
2.27 -.oo - • 00 
2.69 • 38 -.oo 
2.93 • 94 -.oo 
5 .95 3 .89 2.35 
8. 07 6.25 ... 71 
8. 1+ 8 6. 61+ 5. Oft 
q.39 7.70 6.30 

10. 31 8. t l+ 7. 20 
10. 50 8.83 7.38 
to. 51+ 8.87 7. ft 2 
10. 66 9.27 7. 92 
11. &5 10. 10 6.77 

100 MJ /11 
3 

9.0 10.0 

-.01 -.01 
- • 01 -.01 
-.01 -. 01 
-.!ll -.01 
- • 01 -.01 
-.01 -.01 
-.01 -.01 
-.01 -.01 
- • 01 -.al 
- • 01 -.01 
- • 01 -.01 
- • 01 -.a1 
-.01 -.01 
- • 00 -.a1 
-.oo - • 00 
-.oo -.oo 
-.oo -.oo 
-.oo -.oo 
- • 00 - • 00 
1. 01+ -. o o 
J .37 1. 96 
3 .6 3 2. 51+ 
5.06 ... 01+ 
5. 9'< ... 82 
& .10 ... 97 
& • tl+ 5.0o 
6.73 5 . 72 
7.&o &.56 

LAT E NT HEllT 
DENSITY 

100 1 

11. 0 1 2 .0 13.0 14.0 15.0 t6.0 

-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 - .o 1 
-.01 -.01 -.01 -.01 -.01 -.01 
-. 0 1 -.01 -.ot -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.a1 -.01 -.01 -.01 -.01 -.01 
-. 0 1 - • 01 -.01 -.01 -.01 - . o 1 
-.01 -.01 -.a1 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 -.01 
-.a1 -.a1 -.at -.a1 -.a1 -.a1 
-.01 -.01 -.01 -.01 -.01 -.01 
-.01 -.01 - • a 1 -.a1 -.al - • 01 
-.a1 -.01 -.a1 -.01 -.01 - • 01 
-.01 -.a1 -.01 -.a1 -.01 - • (i1 

-.01 -.01 -.01 -.01 -.01 - .o 1 
-.oo -.01 -.01 -. a t -.at -.ot 
-.oo -.01 -.01 -.a1 -.01 -.01 
-.oo -.oo -. o t -.01 -.01 -.01 
-. 00 -.oo -.01 - .01 - .01 -.ot 
-.oo -.oo -.oo -.oo - • DO -.oo 

• &2 -.oo -.oo -.oo - • 00 - • 00 
1.65 .83 .09 -.oo -.oo -.oo 
3.15 2.33 1. 26 .19 -.oo -.oo 
3 .81 2.89 1.95 1.07 • 2 .. -.oo 
3. 94 3.00 2 . 22 1. 5 2 • 87 . 26 
3 . 96 3 .02 2.34 1.76 t. 22 • 7 2 
I+. 62 I+. 0 0 3 . 33 2 .73 2 .1& 1.60 
5. 6& 4.83 4.09 3 .41 2 .76 2 .16 

TEHP E RATURE TAUo 
S OURCE INITIAL 

30 - .o 1 



TA U 

1 
2 
3 
4 
5 
6 
7 

e 
9 

1 0 
20 
3(. 
4 ( 
50 
6 0 
70 
80 
gC 

1( 0 
20 0 
3CG 
400 
50lJ 
600 
70 0 
aoo 
go u 

1 00 0 

, j 
0 

1 , ( 1 . 1 

3 J , f0 2 4 . r a 
3 J. i: 0 25 . 6 7 
3 O. l u 25 . 79 
3G . C ~ 26 . 62 
3n . LC 2 E: . 8 6 
3G , C 0 2t: . '3 0 
3 0 . c 0 26 . 91 
~ ~ . r :i 2b . 9 4 
3• • • (. ~ 2 7 . tc 
31J . G n 27 , 37 
3 C . Cu 2 7 . f: 5 
3G , CJ 28 , 0 2 
3u . G C 2S , C3 
:rn . e u 28 . 2 (, 
3() . G J 28 . 3 1 
1ti . c 0 28 . 33 
3G. ( 0 211 . 3 3 
3~ . 0 Q 28 . 3 3 
31) . c u 26 . 40 
.50 . 0 0 28 . 5 9 
31' • ( 0 2d , 72 
30 , 0Q 2 8 . 75 
3C , GO 28 . ti 5 
3 0 . 0 0 28 . 8 6 
J O, 0 0 2tl . 86 
3 1.: . L ~ 28 , e8 
3D , u 0 28 . 94 
3C . < 0 28 . % 

1 . 2 1. ..s 1, 4 

18 . % 1 4 , 5 3 lil. 42 
21 ,73 1 6 , 10 1 ... 75 
2 1. 99 1 tl . 5 4 1 5 . 3'. 
23 . 57 2J , 78 18 , l ':I 
21.. . c u 21. 3 7 1tl . 93 
2 4, G8 21. 4 8 1 g . c 0 
24 . 10 21 . 5~ 1 g oltl 
24 ,1 5 21 , 59 1 9 , 22 
24 . 58 ~2 . 21 2G . 02 
21+ . 9 7 22 ,7 8 20 , 74 
25 . SO 23 . 53 2 1. 71 
26 , 20 2 1+. 5 .. 2 3 , C!l 
2C. . 2 3 2 l+ . 5 8 2 3 . c .. 
26 . 55 25 . 0 4 23 , 64 
26 . 77 2 5 , 15 2 ... D 3 
26 . 8 0 2 5 ... 0 21, . iu 
2E. . 8 1 25 . 41 24,ll 
26 . tj 1 2 5 , 41 24 , 1 1 
26 , 9 5 25 . 01 2 4 . 3 7 
27 . 3 0 2&.12 25 . o 2 
2 7 . 55 26 , 4 8 2 5 . ... 9 
2 7 . f: u 2 6 . 5 5 25 . 58 
27 . 60 26 . 8 3 25 . 93 
27 . 6 1 26 . ()5 25 , 96 
27 . e 1 2 6 . 85 25 . 96 
2 7. o7 26 . 9 3 2 o . 'l 6 
27 . 98 2 7 . 0 9 2 E. 2 7 
28 , Cl 2- .1 4 2 6 . 3 3 

T C: MFcYATU ~.:::; TN ~ALiAL HE AT F L OW 

···~··~·······~4·····~·········· 

1 . 5 

6 . 6 0 
11, b3 
12,4 0 
1 5 , 7 <; 
1 E: . 67 
16 . 8 4 
1 ti . 8 7 
17. 01 
1 7 . S':l 
1 8 . 85 
20 . 02 
21 . 56 
21. 62 
22 . 3t. 
22 , 0 1 
22 . 6 9 
22 , 90 
22 . 90 
2 3 , 22 
2 4, 00 
24 . 5 6 
2 4 . 6 7 
2 5 . lu 
25 .U 
25 . 11+ 
25 . 2 5 
25 . 51i 
25 . 56 

L A TENT t-kAT Ul:r<::.i T Y, .:.JO t1 J/M
3 

R 

1, 6 1. 7 

3 . l. 3 - • "1 
tl . 85 6 . <'. -. 

h. 31 8 . 33 
13 . 70 11 . 7 4 
14 , 58 1 2 . 62 
11+. 75 1 2 . 7':1 
11+ . 78 1 2 . IJ2 
15 , G2 1 3 , 14 
l o , 17 1 4 . 46 
17 . 14 1 5 . :;. 3 
18 . 45 1 6 . 99 
20 . 22 1 o , 9b 
20 . 2 tl 1 9 . 0 3 
21, 13 l g , 99 
21 . 6 7 ZJ , :>9 
2 1. 76 2u . 6 ':l 
21 , 77 2~ . 7 1 

21 . 77 2 J . 71 
22 .1 .. 21, U 
23 . J l+ 22 ,1 5 
23 , 70 22 . 88 
2 3, 8 3 2 3 . 'J 3 
<'.'+ . 3 2 23 . 59 
24 , 36 2 3 . 63 
2 4 • . 36 23 . 6 3 
2 4, :> 0 23 . 79 
24 . 7-3 2 .. , 12 
24 . tl8 2 .. . 2 1 

1 . tl 

- • !.4 
..s . 77 
6 , 48 
~ . tl b 

1.i . 77 
10 . 94 
lu , ':! 7 
11 . 37 
12. tl 5 
14, 02 
15 , ol 
17. 77 
17. 85 
18. ':l2 
19 . ::. 8 
1:1, 69 
1 9 . 7 1 
1 9 . 71 
2 0,1 8 
2 1 , 3:.1 
22 , 12 
22 • .:: o 
22 , 90 
22 . 95 
22 , <J5 
23.12 
23 , 48 
23 . 59 

l.'7 

- • 'l.7 
1.44 
4 , 72 
8 , -3 
':J , L 2 
<j . 19 
g , 22 
':I . /' 0 

11 . ~ 2 

1 2 . 58 
1 ... ~ u 
1 6 . E,5 
1 6 . 7..> 
17. 9!) 
1 8 . 62 
1 8 .7 4 
1 8 , 76 
1 o , 7 7 
1 9 , 2 0 
2 0 . 50 
21 . 39 
21 . 5 7 
2 2 , 24 
22 . 30 
22 , 30 
22 . 49 
22 . 68 
23 . 0 0 

L AT c:.N T HEAT 
QC:NSIT l' 

'") 

.:'. , G 2 , 1 2 , 2 2 • ..) 2 , 4 2 . 5 

- • f,3 - 1 . 15 - 1 . 6 5 - 2 .12 - 2 . 5 a - 3 . u 2 
-. 13 -. 47 - • 1\0 - 1 .11 - 1 .~ 2 -1.7J 
J , G5 1 ,47 - • •) 1 -, 3 7 -. 72 -1. il 5 
6 . l 3 3 , 72 1. 5 1 -.07 -. 29 - . 5 Q 
7 . 22 :; .- ~ 3 . 70 2 . il5 . .. 8 -. 15 
7. E: 2 6 . 2 0 4. 85 3 . 55 2 . 32 1.13 
7 . t 0 6 . b 2 5 , 5 1 4 .4 4 3 , 4 2 2 ,43 
o . 33 7 , 13 6 . 10 5 . 06 I.. , L 7 3 ,11 
9 . 9o o . 79 7 . 65 6 . 56 5 . 5 1 4, 5 1 

11. 28 1 0 . u -j 8 . % 7 .d 8 t. , E :+ S . o l+ 
U .li 9 1 1 . 97 1.l . -30 9 od 8 o. <;0 7. 9 7 
1 5 . 56 14. 5 7 1 1 , 61 1 2 . E:9 11. 8 1 l li . '76 
.I. :i . 6 7 1 -. , bo 13. 7 0 12,78 11 , 9 lJ 11.( 6 
1 6 . C, 5 16 . '15 15. 1 9 1 4 , 38 1,j. 59 1 .:: . 8 4 
1 7 . 72 1 6 . 86 16. oi. 1 5 . 25 1 l+ , 5 u 13.78 

17 . t" 1 6 . 99 l b . 17 15 , 39 1~ . 0 7 13 , 9 3 
17 , co 17 . 1.. 1 16. 2() 1 ? .l+2 1 4 . 67 13 . 9 6 
17 . 8 7 1 7 . 02 16. 2 0 1 5 ,4 2 1 ... 08 13 , 9 7 
1 8 . 43 17. 62 1 6 . 65 1 6 .1 2 1 5 . 41 14 . 7 It 
1 9 . 75' l <; , 03 111,35 17. 69 17. c 7 l 6 ... 7 
2 u . 7u 2il . ~ 5 19 . -.3 1 8 , o3 1 8 . 2 6 1 7 . 71 
2 u . '7J 2 0 , 2 6 19.65 1 9 , J7 1P.. 5 1 17, 9 8 
2 t. c2 21. G 4 2 0. 471' 1 9 . 94 1 9 . 42 lo , <;3 
21 . f: ll 21 ,10 20 . 54 2C , il 1 1 9 . "':I 1 ':1 . 0 0 
21 . 6 :1 2.1. . 1 u 2n , 5 4 2G. !i 1 h . ? 0 l':I , 0 1 
21. t9 21 . 32 20 . 77 20 . 25 1 9 . 76 19 , 2 8 
22 , 3 1 21 . 7 7 21 , 26 2LJ . 77 2 u,29 l ';l , 6 i.. 
2 2 . 1.4 21 . 9 1 2 1 . -+li 2G , 92 20 , 40 2 Ii . u 1 

TE "1 PEt(ATURE TAUo 
SUUrtC f. INiiIAL 

30 - 5. n 



T AU 
1. c 3 , r; .. . 0 5 . 0 7 , lJ 

1 3 0 . !: 0 - 3 . 9 7 - 4 . 77 - 4 . 95 - 5 . f'Q 

2 "! J , L 0 - 2 . 81 - 4 .17 -4.71 - 4 . 98 
3 3\j , CiJ - 2 . 2 6 - 1 . 72 - 4 . 4 2 - ... 92 
4 3 e. r i -1. 44 -

7 ,1 0 - 4 . J B - 4 . c J 
5 Ja. r o -1. 13 - 2 . 74 - 3 . 76 - 4 , 71 
b 3 u . ( 0 -, YJ - 2 . Sl - 3 . 5 3 - 4 , S i3 
7 3u . r o -. 65 - 2 , 35 - 3 , 34 - !+. -. 6 
8 ~ c • ( J -. 3 7 - 2 . 15 - 3. H -4. 3 .. 
9 1 j . c a - • 2 '+ - t . 7Q - 2 . 88 - I; . 22 

1 0 3 0 . c 0 -. 11 -1. 4 2 - 2 . o O - 4 . u 8 
2l 3 r . ~ G 4 . 2 1! -. 2 7 - 1. 4 9 - 3 , 16 
3u 3 .J . \,.a 7,d , g i; - • 81 - 2 , 36 
4C 3 0. IJ " 7 . 2 g 2 . 53 -. 36 - 2 o U 7 
50 30 . ~ ') 9 . 6 2 4 , 82 -. H - 1 . 35 
60 3 0 • c il 1 U, 59 5 , 5 9 . 99 -1. 12 
70 1c. ro 1(} . " 4 5 . 71 1,9 2 -1. OJ 
80 3 tl . uG 1 0 . 77 5 . 73 2 . 4 .3 - • c:io 
9G .ff . 0 c 1 0 . 7 9 5 . 84 2 , 7 8 -.7 8 

irr. ~ ;i • CJ 11, 7q 7 . 29 4 ,1 2 -. 42 
200 3 Ll . e o 13 . 11 1 9 . fd &. 6 2 2 , 0 7 
30 (j 3 o. r ·1 15 , 27 11 , 4 1 8 . 4 2 3 . ':l2 
<tG 0 JJ , (0 t 5 . 60 11 . e8 9 , o 5 4 . s .. 
500 30 . u l"j 1E . 73 1 1 . 2 6 10 . 5 ,3 6 . 55 
&GO 3 L , l ll 16 . 82 1 ... . 3 7 10 . 69 6 . o5 
7 0C 3 L. . l u 16 . a 2 1"3 . 3 7 1J. 6 9 6 . 0 6 
ano "! 0 . (: ~ 17 . 15 13.R1 11 . 2 4 7. 4 .. 
900 3 n. r r. 17 , 82 14, t.5 1 2 . 19 a . 57. 

10 0 c :!C • G ~ 18 . (12 14 , 89 1 2 . .. 0 8 . 31 

.._J -

TU'h:.kATU'<F.S IN R..:.Dl AL Ht:A T FLOW 
·~··~··~·······~···~···~····~··· 

l D. 0 

- 5 . 00 
- 5 . ao 
- 5 , !J O 
- L, , 99 
- .. . C, 7 

- .•• 95 
- 4 . ':12 
- ... b8 
- 4 . 84 
- 4 . 8G 

- " · 28 
- 3 . 76 
- 3 . .. 2 
- 3, 1'3 
- 2 . 69 
- 2 . 50 
- 2 . 3o 
- 2 . 26 
-1. 8!+ 

- • 55 
- • 20 

• 70 
2 . Ut+ 
2 . 42 
2 . 58 
J . 56 
4 . 72 
4 . 95 

Lf,EM T rl :': AT 0Et1S~TY , lCJ ~:JI ~I 
3 

f< 

12 . u 1 5 . 0 

- 5 , 0 J - 5 , u.l 
- 5 . Du - 5 , J C 
- 5 . ( J - 5 , OJ 
- 5 , Ou - 5 , OJ 
- 4 . 9 9 - 5 . uu 
- .. . 99 - 5 , Oil 
- .. . ':18 - 5 , uG 
- 4 . 9 7 - 4 . '33 
- t. , 96 - .. . ~9 
- 4 • ., .. - 4 . 99 
- 4 . 60 -4. 06 
- ... . 3 1 - 4 . 71 
- 1... . 00 - 4 . 51 
- 3 , 72 -4. 32 
- 3 , 42 - ... 11 
- J . 2J - 3 , ')2 
-3. o .. - 3 . 7 7 
- 2 . 92 - 3 , 6 4 
- 2 . 70 - .3 . 50 
-1. 52 - 2 . 48 

- • 9 .. - 1 . 79 
-. 2 5 - 1 . Ju 
-.1 8 - • 69 

• 35 -.7 5 
. 9 7 - • 61 

1. 5 4 - • 1 1 
2 , 82 - • 1 7 
2 . S il -, 03 

2 G. J 

- 5 . uG 
- :> , G 0 
- :> , GO 
- ? , QO 
- 5 , CCi 
- 5 , ull 
- 5 . "u 
- 5 , 1.)0 

- 5 . 0 (] 
- 5 . 00 
- ... 98 
- ... 94 
- ... o7 
- .. . 79 
- ... 69 
- 4 . 5 8 
- .. ... 8 
- 4 , 38 
- .. . 2g 
- 3 . 4b 
- C. , 8 4 
- 2 .4 9 
-1. 98 
-1. 80 
-1, 7 0 
-1. 3(J 
- i. a o 

- • -;1 

2 5 . 0 

- 5 . uO 
- ~ . GO 
- 5 , LO 
- 5 . i.. u 
- :, • Gil 
- s . (ju 
- s . "0 
- 5 , .,o 
- 5 . CO 
- 5 , LO 
- 5 . 1..U 
- .. . c,g 
_ ., . ':Jo 
- i, . 93 
- .. . 8 9 
-.., • 8 ... 
- .. . 7 0 

- 4 , 73 
- 4. (;, 7 
- ... . ~ 8 
- 3 . ~6 
- 3 , 2 3 
- 2 . b l 
- 2 , 58 
- 2 . J...4 
- 2 . 2 0 
- l . o 7 
- 1 . 73 

LATc.NT H!".: AT 
DEN S ITY 

10 0 

J 0 , L .. a. c 50 . 0 6 0 . () 7 0 . G 100 . 

- 5 . c (J - 5 . 00 - 5 . 00 - 5 . i)(j - 5 . "J - 5 , UO 
- :> . r o - 5 . vO - 5 . 00 -:, • 0 J - 5 . i..O - 5 .u U 
- 5 , Ui. - 5 . CJ - 5 .0 0 - j .u li - ;, • G J - 5 ,uO 
- 5 . c tl - 5 . 00 -5 . 00 - 5 . 0 u - 5 .uO - 5 . 0 ii 
- 5 . .. o - 5 . 00 - 5 . Ou - 5 , 00 - 5 , uJ - '> . 0 0 
- 5 ,L U - 5 .L O - :, • 00 - s .Ju - 5 , Ii 0 - s , ll 0 
- 5 . r J - 5 . ~0 - 5 . 0 0 - 5 ,0 0 - 5 , CJ - 5 . ... 0 
- 5 . tc - 5 . uO - 5 . oa - 5 . 00 - 5 . CJ - 5 . 0 0 
- 5 . G .J -s . cn - 5 ,u U - 5 . \) c - 5 , u O - '> . ail 
- 5 . 00 - 5 , uO - 5 , JO - 5 , 0 u - 5 ,wJ - 5 . 0 0 
- 5 . c. 0 -s . oa - 5 . 00 - s . uo - 5 ,u J - 5 , CO 
- 5 , uO - 5 . 00 - 5 . uu - 5 , Uu - 5 , ll 0 -5.00 
- .. . c,y - 5 . 00 - 5 , 00 - 5 ,0 0 -5,oa - 5 , CO 
- ... 98 - 5 • .'.lll - 5 . 00 - 5 , GO - 5 . ~ J - 5 ,il 0 
- ... g& - '> . ea - 5 .00 - 5 . O:l - 5 . ~ .. - 5 . uO 
- 4 , s ,. - .. . '39 - 5 , 0 u - 5 ,U O - :; • u 0 - 5 . o o 
- t, , ':Jl - 4 . 99 -:, • 0 0 - 5 . 00 - 5 . 00 - 5 . (i 0 
- .. . 68 -4. 98 -5. 00 - 5 • tJL - 5 , GJ - 5 . u ll 
- 4 , BS -4. 97 -5.0 0 - 5 , Ou - s . ~o - 5 ,u O 
--, 45 - .. . e2 -i.. ':l5 - ... 99 - 5 , GO - 5 . 0 0 
- ... Q 5 - .. . 01 -4.85 - 4 . 96 - ... ':id - 5 .u O 
- 3 , 75 - 4 , 4 1) - It . 73 -4, gO -"'· 9 5 - 5 ,uO 
- J . 1.1 - 4 , lij -i.. 59 - 4 . ~2 -4. ':l l - ... y9 
- s . lo - J , 99 -4 • .1+6 -4. ,.., - ., • bO - 4 . ':l'.l 
- 3 , Cl - 3 . 82 --..33 --+. 0? - 4 , 80 - .... ':l 8 
- 2 , b4 - 3 . 6 '.I -4. 21 - 4 . 5b -4, 7-+ - ... 9 7 
- 2 . 56 - 3 . 5 1 - 4,J9 - 4 , 47 - 4 . o8 -4. Y5 
- 2 , 3 9 - 3 • .35 - 3 . 97 - 4 . 38 - ... . 61 - ... 9 4 

J HtPER. ATUR E TAUo 
~O UK CE iNlT IA L 

30 - 5 . 0 



TAU 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
20 
30 
t.Cl 
so 
60 
70 
so 
qo 

H' O 
200 
300 
t+O 0 
sco 
600 
700 
80<: 
900 

10GO 

--.J 
/'-' 

1. 0 1.1 

30.00 22. Y7 
30. uo 25.60 
30. 00 25 .70 
30.00 25.97 
30.00 26.54 
30. 00 2E.83 
30.00 26.90 
30.00 26.91 
30.00 26.91 
30. 00 26.91 
30. 00 27.59 
30.00 27. 7 6 
30. Oil 26.01 
30. 00 28. :; 3 
30.00 26.03 
30 . 00 28.15 
30 . ()0 26.25 
30. 00 28.32 
30. 00 26.33 
30.00 26.54 
30. 00 28.55 
30.00 28.68 
30.00 28.72 
30. 00 28.72 
30. 00 26.75 
30 . OD 28.81 
30 . liO 28. 6'+ 
30,00 28.66 

1.2 1. 3 1." 

17. 52 13. 42 9.63 
21.61 17.95 14.56 
21.77 18.15 14.81 
22. 33 19. 0 3 15.97 
23.40 20. 5 3 11.ea 
23.95 21.30 18.86 
24.ll 7 21.47 19.06 
24.09 21.50 19 .10 
24.10 21.51 19.11 
24.10 21. 51 19.11 
25.40 23. 3 8 21. so 
25. 7 2 23. 81+ 22 .11 
26.20 24.53 22.98 
26.23 2 4. 5 8 23.04 
26.23 24.58 2 l. 0 5 
26 .r. 5 24.90 23.46 
26.6/o 2 5.11 23,81 
26 .76 25.36 24.05 
26,60 25.40 2 4 .10 
27.21 25.99 21+.85 
27.23 2 6. 0 2 21+.89 
27 .4 8 26. 37 25.35 
27.56 26.1+8 25. l+'l 
27.56 26. 4 8 25.49 
27.62 26.5 7 2 5. 60 
27.n. 26. 7 2 25.79 
27. 7 6 26.61 25.91 
27.81 26.65 25.96 

TEHFERATURE S IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

6. 10 
11. Jf> 
11. 72 
13.14 
15.42 
16. 56 
16.82 
16.87 
16. 87 
1 &. 86 
19.76 
20. 49 
21. 54 
21.62 
21. 62 
22.12 
22.54 
22. 6'+ 
22. 89 
23. 60 
23. 85 
2lt.39 
21+.57 
24.57 
2 '+. 70 
24. 92 
25.07 
25.13 

LATENT HEAT DENSITY, 100 HJf'H3 

R 

1,6 1. 7 

2. 80 -.15 
7,33 3. 56 
Y,33 7.0'::l 

111. 92 8. 83 
13. 28 11.27 
14.49 12.52 
14.73 12.77 
14.78 12.81 
14.79 12.82 
14. 79 12.82 
18 • .1.J 1&.60 
19. 00 17.59 
20. 20 16.91t 
20. 28 19. 03 
20. 29 19.tl3 
21l.87 19.69 
21.35 20. 24 
21.70 20. 63 
21.76 20. 70 
22.81 21. 89 
22,87 21. 95 
23.50 22. 66 
23. 70 22 .89 
23. 70 22.89 
23,86 23,il7 
24.12 ZJ.36 
24.26 23.55 
2i.. 3& 23. 63 

1,d 

-1.60 
- •LIO 
1 .. q7 
6. 86 
9.37 

10.67 
10. ':l2 
10 .% 
10.97 
10. 97 
15 .16 
16.27 
17. 75 
17. t15 
17. 85 
16.59 
19.19 
19. 6 2 
19.70 
21. 0 1 
21.oa 
21, 87 
22,12 
22.12 
22.32 
22. 64 
22.85 
22. C;4 

1. 9 

-2.97 
- • 60 
2 .97 
5. (J 0 
7.58 
6. 92 
9.17 
9.21 
9.22 
9 . 22 

13. 80 
15. 01 
16.62 
16.73 
16. 73 
17.54 
16. 20 
18.bb 
18. 75 
20.1q 
20.26 
21.13 
21.4il 
21.i.o 
21. 61 
21. 97 
22 .1 9 
22 . 29 

LATENT HEAT 
DENSITY 

100 

2 .0 2.1 2. 2 2 .3 2. 4 2.s 

-3.68 -4.47 -5.03 -5.56 -6. 0 8 -6.5 7 
-1.11 -1. 70 -2. 22 -2.11 - :3 .18 -3.63 

1. 0 7 -.29 -.96 -1. 64 -2.27 -2.87 
3.24 1.56 -.02 - • 61+ -1.23 -1.81 
5.28 2.65 • 14 -.39 -.80 -1.18 
6.82 4.49 2.21 .15 -.35 -.71 
7.37 5.56 3. 83 2.18 .bO -.21+ 
7.61 6.13 4.73 3.38 2. 09 .85 
7.75 6. 4 9 5.30 4.15 3. !i5 2 .uo 
7.85 6.75 5.10 '+. 70 3,74 2 .8 2 

12.so 11.21 10. 10 tl.98 7.':lO 6.87 
13. 81+ 12. 75 11. 70 10. 7 0 9.71+ 6.82 
15. 56 14.55 13. 58 12. 66 11. 78 1u.9J 
15.67 lit. 6& 13. 70 12.76 11.90 11.u 6 
15. 67 14.67 1J.70 12.79 11. ':ll 11. 0 6 
16.55 15.62 14. 73 13. 88 1J. u6 12.26 
1 7. 27 16, 3 8 15.53 1'+.72 13. 95 13.21 
17.76 16.90 16.08 15.30 14.55 13.b3 
17. 85 17.CO 16.16 15 .... ~ 14.6& 13.':;flt 
19.40 18,66 17. 95 17. 27 16.62 16." a 
19. 1+8 16. "'+ 18.ll3 17 .36 16. 7 1 16. c 9 
2il.42 19. 7 4 19.10 18.49 17.90 17 .3 4 
2.; ,71 20. () 6 l'l. 43 18.6 4 1a.21 17. 12 
20. 71 20. 0 & 19,43 18.84 18, 27 17.72 
20,91+ 20.31 19.70 19.12 16. 56 lb. 0 3 
21. 32 Z0.71 Zil .13 19.57 19 .04 18.53 
21. 57 20. 96 21) • i+l 19.b7 19.36 16.66 
21 .b8 21.0 9 20. 54 20 .ll 0 19.49 1-,,. 0 0 

TE HP EK A TURE TAUo 
SOURC E INITIAL 

30 -H .o 



TAU 

1 
2 
3 

" 5 
6 
7 
8 
9 

H 
20 
30 
40 
50 
60 
7C 
80 
90 

10 0 
200 
300 
1+1! 0 
50C 
600 
700 
800 
90 0 

1000 

...J 
w 

1. 0 3.0 

30. 00 -6.13 
3(). 00 -5. 86 
30.00 - 4 .88 
30.00 -4.04 
30.00 -2.90 
JI). 00 -2.34 
30. ()0 -1,96 
30,00 -1. 6 8 
30. no -1.36 
JO.CO -.93 
30,00 2,29 
30.0G l+.76 
JO, 00 7.19 
J O, ro 7,29 
30. () 0 7.29 
30.00 6.66 
30.00 9.96 
30,CO 10. 6 4 
30. 00 10.75 
30. vo 13.22 
30.~0 13,32 
JO' (10 14,63 
30,00 15.28 
30. 00 15. 28 
30,00 15. 66 
30. 00 16. 25 
30. 00 16.6 5 
30,CO 16. 8 1 

4 .o 5.0 7. (} 

-9. 5 7 -9. 91 -10.00 
-6.4 9 -9.4a - 9 .% 
-7.55 -6. 91 - 9. 85 
-6.86 -a. 40 -9 .69 
-5.98 -7.87 -9.'+9 
-5.3 o -7. 31 -9.27 
-ft,67 - 6 . 6 7 -9.02 
-4.5 6 -6. 54 -a.1a 
-4 ,36 - 6. 2 7 -8.57 
-4 .16 -6. 0 5 -6.36 
-1. 7'l -3,76 - 6. 55 

- ·" 8 -2.51 -5 .56 
-,13 -1.66 -4,40 
l.62 -1.21 -3,95 
2. 5 6 -.61 -3. 66 
3.51 -.22 -2.'l9 
5 .o 3 -. 2 0 -2.21 
5.63 .22 - 2. 01 
s. 72 1. 2f) -1.6& 
8,65 5.49 -.39 
8.96 5. 5 7 1.53 

10 .8 9 7. 8 6 3. 50 
11.4 2 8. 4 3 3.92 
11.1+2 8. I+ 3 3.92 
11. 93 9. 0 6 4.62 
12,66 9. 6 9 5.74 
13.16 10.47 6,45 
13,36 10.66 6.65 

TtHPERATURES IN RADIAL HEAT FLOW 
•••••4•••······················· 

10. 0 

-10.00 
-10. 0 0 
-9.99 
-9.98 
-CJ. CJ5 
-9. 91 
-9.85 
-9.79 
-9.71 
-9.63 
-6.6'l 
-7. 91 
-7. 11 
-6.55 
-6.1& 
-5.76 
- s. 22 
-4. 81 
-4.5& 
-2.51 
-2. 10 
-1.02 
-.56 

.07 
• 68 
.62 

1.60 
2.01 

LATENT HEAT DENSITY, HiO HJ/HJ 

R 

12. t) 15.0 

-10.0J -10 .oo 
-10.ao -10.00 
-10.00 -10. 00 
-10, liO -10.00 
-9. CJCJ -10 .oo 
-9. 9 6 -11.l.OO 
-9.~7 -9.99 
-CJ. ~5 -9.99 
-9.92 -9.96 
-9. 69 -9.97 
-'l. 39 -9.7 9 
-8.61 -CJ.46 
-6.23 - 9 .13 
-7.71 -8.77 
-7,32 -6.45 
-6, 'l6 -6.17 
-6.57 -7.87 
-6,1B -7.57 
-5.69 -7. 30 
-3. 6'l -5.49 
-3, 27 -4. 67 
-1.'l5 -3. 58 
-1,66 -3,13 
-1. so - 2 .CJ1 
-1. 02 -2.56 
-.30 -1.64 
-.51 -1,56 
-.29 -1, 42 

211. J 

-10.JO 
-10.00 
-10.00 
-10.00 
-10. 00 
-10.0D 
-10.00 
-10.00 
-10,00 
-10. 0 0 
-9.97 
-'l.90 
-9.76 
-9.&2 
-9.45 
-9. 2 8 
-9.10 
-8. 'l2 
-6.74 
-7.30 
-6. 3 'l 
-5,58 
-4.'l9 
-4. 6 7 
-4.39 
-3.64 
-3.i+O 
- J, 19 

~5. Ci 30.0 

-11). u 0 -1 J .Ou 
-10. c 0 -1ll. 00 
-10. 0 0 -10,!Hi 
-ia,to -1 0 ,CiO 
-10 • "0 -1 0 .i.o 
-10.00 -10,00 
-10.00 -10 .oo 
-10 • 0 0 -10, G 0 
-10.00 -10, Oil 
-10. 0 D -10. 00 
-10.00 -10.00 

-':j. 96 -1 0 .00 
-9.94 - 9 . 96 
-9.66 -9.97 
-9.60 -9.Slo 
-9.72 -9. 90 
-'l.62 -9.85 
-9.52 -9.80 
-9.42 -9. 71+ 
-6. 3-:l - '::i . 0 5 
-7. 5 7 -6.39 
-6.92 -7.84 
-6.33 -7.32 
-s. 96 -6,95 
-5.68 - 6 .66 
- 5 . 26 - 6 . 32 
-4. 85 -5.96 
-I+. 59 -5. 6 'l 

LATENT HEAT 
DEMSIH' 

10 0 

40. 0 50. u 60.0 70.0 1ou.o 

-10.0() -1Ll.OD -10.00 -10.00 -10.QO 
-10. 0 il -10. 0 0 -10.00 -10.00 -10.uo 
-10. c 0 -1u, oo -10.ou -10.ou -10.00 
-10 • u ~ -1 'l. 00 -10.00 -10.0.i -10, Ou 
-10. 0 0 -10 • 0 0 -10.uu -lCi .llU -l!l .110 
-10,00 -10. o a -Hi , 00 -1u,1io -10 • 0 0 
-10.00 -10. !'I 0 -1C,JO -10, u a -10. 0 0 
-10.Cil -1U. U 0 -10.ou -10.00 -10.uo 
-10. 0 0 -10.00 -10.00 -10.0J -1u. uo 
-111. au -1il. 0 0 -10,uU -1 0 ,ULI -10.00 
-10. 0 0 -10. 0 0 -10.00 -1 0 .00 -10.00 
-10,00 -10. Oil -10,JO -10.110 -1u, J O 
-1lJ. u J -1D. 0 C -10.00 -10.uo -10.00 
-10 • u i) -10.00 -10,00 -10.co -10.00 
-9.9'l -10. o a -10.00 -10.00 -10.00 
-9,9'l -1D • 00 -10. 00 -10.0u -10.00 
-9.96 -10.00 -10,JO -10. 0 0 -10.00 
-9.97 -10. a o -10.00 -10. Ci ii -10 ·" ll 
-9.95 -9.9'l -10.0 0 -1il.OO -10. [) u 
-9.69 -9.91 -'l.96 -9.9'l -1 0 . oo 
-9.33 -9.71+ -9. 92 -9.9 6 -10.00 
-8.97 -'l.5! -9.o2 -'l. 91 -10.00 
-8. 6 1 -9.31 -9.o~ -9. 64 -9.99 
-8.2'l -'l.08 -'l.55 -9.75 -9.98 
-6. 03 -B.61 -9 ... 0 -9.66 -9.97 
-7. 77 -B.61 -9.25 -9. 50 -9.95 
-7.50 -8.47 -9.11 -'l ... 5 -9.92 
-1.2& -8. 2 7 -8. 96 -9.35 -9.8 9 

TEMP ERATURE 
SOURCE INITIAL 

TAU 0 

30 -10. 0 



~PPEtlDIX B. TABLES OF HEAT FLrni VERSUS 
TIME FOR A SUSTAIHEO SOURCE 

These tables present normalized values 
w (1,1) of the heat flow from a source of 
radius one metre into a medium of conductivity 
one Wm-1 K-1 for the cases given in Appendix 
A. The dimensionless time T is calculated, as 
in Appendix A, from the diffusivity a A of the 
medium in its original, or undisturbed state, 
A. For a particular application, tabulated 
values must be multiplied by the conductivity 
(Wm-1K -1) of the medium · innnediately adjacent to 
the source and divided by the radius (m), i.e. 

kA 
w(l,l) x 

r 
0 

if the medium in contact with the source at 
that time is in its original state, or 

if the medium adjacent to the source has 
undergone a change of phase. The phase status 
of the medium in contact with the source is 
indicated beside each entry in the tables as 
"A" (undisturbed, original state) or "B" 
(changed phase). The notation ".AAAE+aa" is 
interpreted to mean ".AAA x lO+aa .. and a "*" 

' 10 2 replaces any value smaller than 10 - wm . 

Index b1ocks along the lower edge o{ each 
table identify the parametric values used: 
latent heat density (MJ/m3), source and initial 
temperatures (°C), and duration of source T • 

0 

B 



HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/Mo, 

TAU HEAT FLOW TAU HEAT FLOW TAU HE AT FLOW 

.05 .980E•01 181 1.00 .21+9E+01 !BI .05 • I+ 0 8E +O 2 CBI 
• O& .&72E+01 CBI 2. 00 .151E+01 !BI .06 .368E+02 !BI 
.07 .595E+01 CBI 3. 00 .151Et01 CBI .01 .31+8E+02 !BI 
.08 .590E+01 CBI 4. 0 0 .151E+01 IBJ .08 .332E+02 CBI 
.09 .590E+01 !BI 5.00 .115E+01 (8) .09 .311E+02 IBI 
.10 .589E+01 PH 6. 00 .108E+01 !BI • 10 .2%E+02 CBI 
.20 .1+22E+01 <BI 7. 00 .108E+01 <BI • 20 .224E+02 CBI 
• 30 .334E+01 <BI 8.00 .108E+01 I BI • 30 .191E+02 !BI 
• 1+0 .328E+01 <BI 9.00 .108E+01 (8) • I+ 0 .172E+02 CBI 
• 50 .271+E+01 CBI 10. 00 .108E+01 CBI • 50 .159E+02 CBI 
• 60 .268E+01 !BI 20.00 • 841 E+OO CBI • 60 .149E+OZ CBI 
• 70 .26&E+01 IBI 30.00 .717E+OO CB l .70 .11+1E+OZ CBI 
• BO .230E+01 I BI 1+0.00 .&89E+OO IBI • 80 .135E+OZ I BI 
• 90 .227£+01 CBI 5 o. 00 .&89E+OO IBI • 90 .t 29E+02 CBI 

1.00 .227E+01 CBJ 6 o. 00 .&87E+OO IBJ 1.00 .125E+02 CBI 
7 0. 00 .587E+OO IBJ 2.00 .101E+02 (8) 

80.00 .584E+OO CB l J.00 .895E+01 IBJ 
90.00 .584E+OO I B l 4. 0 0 .830E+01 !BI 

100.00 • 584E+OO IBJ 
200.00 .507E+OO {8) 

300.00 .1+1+8E+OO 18) 
400.00 .1+1+7E+OO CBI 
500.00 • 433E+OO CBI 
&oo.oo .l+OOE+OO IBI 
700.00 .l+OOE•OO I B l 
800.00 .l+OOE+OO CBI 
900.00 .400E+OO (8) 

1000.00 • 370E+OO (0) 

2000.00 .332E+OO IBI 
3000. DO .330E+OO CBI 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU0 LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUo LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUO 

10 1 - • Ill 10 1 - • 01 10 10 -. 01 

vt 



HE .: Low ~AO I iY11HE -
HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 MJ/M~ 

TAU HEAT FLOW TAU HEAT FLOW TAU HEAT FLOW 

1. 00 .121tE+02 (I'll 1.00 .160E+02 (8) 1.00 .223E+02 <Bl 
2.00 .103E+02 I Bl 2.00 .139E+02 I Bl 2.00 .168E+02 <Bl 
3.00 .66 2 E+01 IBI 3.00 .115E+02 IBl 3.00 .151E+02 IBl 
4. 00 .843E+01 IBl 1+.00 .106E+02 (B) 4. 0 0 .151E+02 IBl 
5.oo .775E+01 IBI 5. 00 .10 6E+02 IBI 5.00 .134E+02 IBl 
6.00 .730E+01 IBl 6. 00 .101E+02 IBI 6.00 .126E+02 IBl 
7.00 • 706E+01 I Bl 7.00 .91+2E+01 IBl 7.00 .121E+02 (0) 

6.00 .696 E +01 IBl 6.00 .699E+01 IBI 6.00 .116E+02 ( Bl 
9.00 .662E+01 IBI 9.00 .667E+01 IBI 9.00 .113E +O 2 IBI 

10. 00 .65r+E+01 IBl 10.00 .61+6E+01 IBl 10. 0 0 .111E+02 I BI 
20 .00 .560E+ 01 IBI 2 D. 00 .733E+01 IBl 20. OD .959E+D1 IBl 
30.00 .513E+01 IBl 30.00 .669Et01 IBl JO. 00 .879E+01 IBI 
I+ 0. 0 0 .465E+01 (0) 40. 00 .653E+01 IBl 40. DO .61t1E+Ol 161 
5D.OO .1+60E+01 (0) 50.00 .611E+01 IBI 50. 0 0 .626E+D 1 I B> 
60.00 .1+51E+01 IBl 6 o. 00 .567E+01 IBl 60. 00 .778E+01 IBI 
70.00 .1+1+1Et 01 (0) 7 0. 00 .561+E+Ol IBl 70.00 .755E+01 IBI 
'3D. 0 0 .421+E+01 IBl 8 0. 00 .564E+01 IBI 80. 0 0 .737E+01 (0) 

90.00 .413E+01 IBl 9 0. OD .570E+01 IBl 90. 00 .723E+01 I BI 
100. 00 .1+06E+Ol IBl 100.00 .546E+01 IBI 100.00 .711E+Ol CB) 
200.00 .365E+ 01 I BI 200.00 .501+E+01 IBl 200.00 .639E+01 IBl 
300.00 .3 4 1E+01 IBI 300.00 .1+54E+01 IBl 300. 00 .60 2E+01 IBl 
400. 00 . 333E+01 <BI i.oo.oo .l+r+7E+01 IBl 401J.OO .561+E+01 (0) 

500.00 .318E+01 IBl 500.00 .1+29E+01 IBl 500.00 .563E+01 CBI 
600.00 .309E+01 IBI 600.00 .1+14E+01 181 600.00 .51+9E+O 1 CBI 
700.00 .30 5E +01 IBl 700.00 .l+Ol+E+01 IBl 7 DO. 0 0 .538E+Ol IBI 
600.00 .J03E+01 I BI 600.00 .l+OOE+Ol CBI 600.00 .526E•01 18) 
900.00 .295£•01 181 900.00 .l+OOE+01 IBl 900.00 .521E+Ol IBI 

100 0 .00 .269E+Ol IBl 1000.00 .400£•01 IBI 1000. 00 .511+E+01 C Bl 
2000.00 . 265E +01 IBl 
3000.00 .2 51+£ +01 IBl 

LATENT HEAT TEMPERATURE 
DENSI TY SOURCE INITIAL 

TAUO LATENT HEAT TEMP E RATURE 
DENSITY SOU RCE INITIAL 

TAUo LATENT HE 4T TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU 0 

10 10 - • 01 10 10 -5.0 10 10 -10.0 

~ 



....j 

"-' 

TAU HEAT FLOW 

• 05 .106E+OJ CB> 
.06 .971E+()2 181 
.07 .908E+02 C8l 
.0 8 .8 61£+02 IBI 
.09 .817Et02 CBI 
• 10 .782 Et02 18} 
• 20 .5C}1E+02 18) 
• 30 . 507Et02 IBl 
• I+ 0 .1+57Et02 CBl 
• 50 .l+ 21E t02 CBI 
.60 • 3%Et02 181 
• 70 .37 5E +02 CB> 
• 110 .35C}E+02 CB> 
• qo .Jl+6E+02 CBI 

1.00 .3Jl+E+02 181 
2. 0 0 .27DE+02 181 
3 .00 .21+8E+02 CBI 
4.00 . 242E +02 CBI 

LAlENT HEAT TEMPERATURE TAUo 
DENSITY SOURCE INITIAL 

10 30 - • 01 

HEAT FLOW IN RADI AL SYHHETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/H:'i 

TAU HEAT FLOH 

1.00 .336E+02 CB> 
2.00 .271E+02 (8) 

3.00 .240E+02 (81 
4.00 .223Et-02 CBl 
5.00 . 211E+ 02 CB} 
6.00 .200Et02 (8) 

7.00 .1<.l2Et02 18) 
s.oo .167Et02 (8) 

C}.00 .183Et02 c 8} 
10.00 .176E+02 CB> 
20 .00 .153E+02 (8} 

30.00 .140E+02 ( 81 
40.00 .133E+02 18) 

50.00 .127E+02 IBI 
6 o. 00 .12l+E+02 181 
7 0. 00 .121E+02 18) 
80.00 .117E+02 181 
90.00 .115E+02 CBI 

100.00 .11JE+02 181 
20 0. 0 0 .10 2E+02 IBI 
300.00 .953E+01 I 8) 
1+00.00 .921E+01 IBJ 
500.00 .66<.lE+01 181 
600.00 • 866E+01 IBI 
700.00 .65l+E+01 I BI 
800.00 .836E+01 CBI 
C}00.00 .623E+01 18) 

1000.00 • 812E+01 CBI 
2000.00 .750E+01 (8) 
3000.00 .714E+01 (8) 

LATENT HEAT TEMPERATURE TAUo 
DENSITY SOURCE INITIAL 

10 JO - • 01 

TAU HEAT FL OH 

1.00 .377E+02 18) 
2.00 .310E+02 c B> 
3.00 .266E+02 18) 
4. 00 .254E+02 18) 
5. 00 .23C}Et02 CB> 
6. 00 .225Et02 18) 
7. 00 .215Et02 181 
8.00 .211E+02 c 8} 
C}. 0 0 .206Et02 ( Bl 

10. 00 .20 2Et02 18} 
20. 0 0 .174Et02 18} 
30. 00 .157E+02 (8) 

40 • 0 0 .1 52E t02 18) 
50. 00 .11t3E+02 181 
60. 00 .136E+02 181 
70. OD .136E +02 IB> 
60. 0 0 .131+E+02 18) 
<.lO. 00 .130E+02 (8) 

100. 0 0 .127E+02 181 
200.00 .114E+02 18) 
300.00 .1O<.lE+O2 181 
4 00. 0 0 .103E+02 18) 
5 00. 0 0 .99<.lE+01 I BJ 
6 00. 0 0 .C}69E+01 CBI 
700.00 .96 OE+O 1 IBJ 
8 00. 0 0 .937E+01 IB> 
900.00 .922E+O 1 18) 

1000. 00 .916E+01 18) 

LATENT HEAT TEMPERATURE TAUo 
DENSITY SOURCE INITIAL 

10 30 -5.0 



....J 
()Q 

TAU HEAT FLOW 

1.00 .1<37E•02 !BI 
2.00 .338E•02 I BI 
3. 00 .311E+02 (81 

4.00 .26 2E •02 181 

5 .00 .263Et02 I Bl 
o. o o .254Et02 (8) 

7.00 .250E•02 !BI 
8. 00 .239E•02 !Bl 
9 .00 .230E•02 !BI 

1 o. o o .224E•02 ( 8! 
20 .00 .193E•02 (8) 

JO. 0 0 .177Et02 !IH 
40.00 .171Et02 (91 

so .oo .161Et02 (81 

o o. o o .155H02 (81 

70.00 .152Et02 (8) 

80.00 .151Et02 I Bl 
90.00 .147E•02 (81 

100.00 .1L.JE•02 !BI 
200. 00 .129Et02 181 
300.00 .121E•02 18! 
400.00 .117E•02 !Bl 
500.00 .112Et!l2 (B) 

&oo . ~o .110H02 !BI 
71)0. 00 .109Et02 !Bl 
800.00 .107Et02 (8) 

900.00 .105E+O 2 ( 8! 
1000.00 .103Et02 (8) 

LATENT HEAT TEHP ERATURE 
DE NS ITY SOURCE INITIAL 

10 30 -10. o 

HEAT FLOW IN ~ADIAL SYMHETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/"1 3 

TAU HEAT FLOW TAU HEAT FLOW 

TAU0 LATENT HEAT TEHPERATURE 
DENSITY SOURCE INITIAL 

TAU
0 

LATENT HEAT TEMPERATURE 
DENSITY SOU~CE INITIAL 

TAU
0 



'-1 
'-Cl 

TAU HEAT FL OH 

.05 • 2'30HO 2 191 

.06 .2'30E+02 IBI 

. 07 .2'30E+02 <BI 

.08 .2'30E+02 I BI 

. 0'3 .2'30E+D2 181 

.10 .2'30F+D2 <BI 

.2 0 .'38 2 E+01 !BI 
• 30 .'382F+01 101 
.40 .'382£+01 I BI 
• 50 .'382E+01 I BI 
• 6a • '382E+O 1 I BI 
.70 .5'31£+01 <BI 
• 80 .5'31E+01 I B) 
• go .5'31E+01 I BI 

1.00 .5'31E+01 I BI 
2.00 .421£+01 !BI 
3.0D .421E+D1 IBl 
4.DO .32'3E+01 (81 
5.00 .32'3E+01 !BI 
6.00 .26~E+01 lfll 
7. 00 .268E+01 Pll 
8. 0 0 .268£+01 101 
g. 0 0 .228E+01 !BI 

10.00 .228E+01 I BI 

LAT ENT HEAT TFMPE~ATURE TAUO 
DE NSITY SOUR CE INITIAL 

100 1 - • 01 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/M 1 

TAU HEAT FLOW TAU HEAT FLOW 

1o.00 .250E+01 !BI .05 .'382E+02 191 
20.00 .151E+01 (8 ) .06 .'382E+O 2 !BI 
30.00 .151E+01 !BI .07 .'382E+02 (8) 

4 0. 00 .151£+01 I BI .D8 .78DE+02 I BI 
5 0. OD .151E•01 IB) .og .64'3E•02 I BI 
60.00 .108E+01 <BI .10 .607E+02 I BI 
70.0D .108E+D1 101 • 2D .t.84E+D2 (8) 
8 O. OD .106E+01 IBI • 30 .421E+02 101 
g 0. OD .108£• 01 !BI • 40 .353E+02 (81 

100.00 .108E+01 (81 .so .32'3E+O 2 I BI 
200.00 .843E+OO IBI .60 .327E+02 IBI 
300.00 .843E+OO 101 • 70 .278E+02 !BI 
400.00 .690 E+OO IB I .ea .270E+02 (8) 

500.00 .6'3DE+OO 181 • 90 .268E+02 !BI 
60D.OD .6'3DE+OD (0) 1.00 .254E+02 <BI 
700.00 .6'30E+OD IBI 2.00 .1'37E+02 I BI 
80 0. OD • 585E+DO (8) 3. 00 .167E'+D2 <BI 
'300.00 .585E+DO !BI 4.00 .152E+02 (8) 

1000.00 . 5 85E+DO (8) 

LATENT HEAT TEMPERATURE 
DE NSITY SOURCE INITIAL 

TAUo LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITI~L 

TAUo 

100 1 -. 0 I 100 10 -.01 



HEAT FLOW IN RADIAL SYHHETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 HJ/113 

TAU HEAT FLOW TAU HEAT FLOW TAU HEAT FLOW 

1. 00 . 250 Et02 181 1. 00 .250E+02 181 1.00 .2%E+02 IBI 
2 .00 .199Et02 IBI 2.00 • 250 E+02 <BI 2 .00 .250E+O 2 I BI 
3. 0 0 .1 51 Et02 CBI 3.00 .193£+02 IBI 3.00 .250E+02 <BI 
4.00 .t51f.•02 18 1 4. 00 .152E+0 2 IBI 4.00 .242E+02 (81 
5 .0 0 .151£+02 I BI 5.00 .151E+02 IBI 5.00 .183E+02 (81 
6 . 0 0 .11+9E+02 IBI 6. 00 .151£+02 IBI 6.00 .171E+02 <BI 
7. 00 .117 Et02 <BI 7.00 .151£+02 (01 7. 00 .157E+02 (BI 
8.00 .110 E+02 lfll 8.00 .151E+02 (8) 8.00 .151E+02 CBI 
9.00 .108 Et02 IBI q. 00 .151E+02 I BI 9.00 .151E+02 IBI 

10. 00 .108f+02 I BI 10.00 .141E+02 IBI 10. 0 0 .151E+02 <BI 
20 . 00 .8 55E •01 I BI 20.00 .108E+02 (81 20. 00 .127E+02 IBI 
lO. 00 .84 3F. +01 I BI 30.00 .97 8E +01 <BI 30. 00 .115E+02 191 
4 0. 0 0 .7 50E +01 I BI 40.00 .843E+01 <BI 40.00 .108 E +02 I BI 
50.00 .692 E+01 IBI 50.00 .843E+01 I BI 50: 0 0 .108E+02 IBI 
60 . 00 .690 E+01 I BI 60.00 .843E+01 IBI 60. 00 .108E+02 181 
70. CO .690E+01 IBI 7 0. 00 .843E+01 I BI 70. 0 0 .%8E+01 (01 
~o.oo . 688£+ 01 !BI 8 o. 00 .754E+01 IBI 80. 00 .944E+01 181 
90.00 .607E+01 I BI 90.00 .698E+01 ( BI 90. 0 0 .925E+01 (BI 

10 0 .0 0 . 5S9E t01 <B I 100.00 .690E+01 IBI 100.00 .911E+01 181 
200. 00 .510 £+0 1 <BI 200.00 .619E+01 <BI 200.00 .843E+01 I BI 
300 .00 .50 6£ •01 I BI 300.00 .585E+01 IBI 3 on. o o .760Et01 IBI 
400.00 .4 50£+ 01 I BI 400.00 .58 5E +01 I BI 400.00 .736E +01 I BI 
500 . 00 .44 8E+01 181 500.00 .522E+01 I BI 5 00 • 0 0 .718E+01 181 
c OO. 00 .44 8E +01 IBI 600.00 . 5 06 £+01 181 600.00 .690E•01 I BI 
700.00 .41 5E+01 181 700.00 . 5 06E•01 IBI 7 00 • 0 0 .679E+01 IBI 
800 . 0 0 ·'•01 Et01 <BI 800.00 . 5 06E+01 IBI 800.00 • 6 5 9E +O 1 !BI 
<JOO.DO .401 E•01 IBI 900.00 . 5 06Et01 I BI 900.00 . 651 E+01 IBI 

1000.00 .401 E+0 1 I BI 1000.00 .482E+01 IBI 1000.00 .645£ +01 I BI 

LATENT HE AT TEMPERATURE 
DENSITY SO URCE INITIAL 

TAU O LATENT HEAT TEMPERATURE 
DENSITY SOURC E INITIAL 

TAUO LATE NT HEAT TEMPERATUR E 
DENSITY SOURCE INITI~L 

TAUO 

100 10 - • 01 100 10 -5.0 100 10 -10.0 

~ 



HEAT FLOW IN RADIAL SYMMET RY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/M~ 

TAU HEAT FLOH TAU HEAT FLOW TAU HEAT FLOW 

.05 .190E•03 IBI 1.00 .542E•02 I 8) 1.00 .639E+02 18) 
• 0 6 .1'!1E+03 (f:l) 2.00 • 454E+02 181 2.00 .456E+02 18) 
.07 .178 E•03 ( 81 3.00 .375E+02 !BI 3.00 .446E+02 181 
.oe .1 6 7£+03 10) 4. 00 • 333E+02 181 4.00 .357E+02 I 81 
.09 .1 5 1E•03 181 5. 00 .327E+02 181 s.oo .331E+02 181 
.1 !I .11+0E+03 18) 6. 00 .325E+02 18) 6.00 .325E+02 181 
.20 .101tE•03 181 7.00 • 2%E+02 I B> 7.00 .325E+02 18) 
• 30 .887 E •02 18) 8. 00 .274E+02 181 e.oo .323E+02 18) 
.40 .808E+02 181 9.00 .262E+02 18) 9.00 .298E+02 181 
• 5 0 .722E+02 IBl 10. 00 • 258E+02 (8) 10. 00 .276E+02 ( 8) 
• 60 .685E•02 181 20.00 .214E•02 181 20 . 0 0 .248E+02 18) 
• 70 .63JE+02 IOl 3 0. 00 .208E+02 (8) 30. 00 .208E+02 181 
• BO .60'":IE+02 18l 40.00 .1B2E+02 18) 40. 00 .20BE+02 181 
. 9 0 .5 8 3E•02 18) 5 o. 00 .176E+02 18) 50 ~ 0 0 .190E+02 181 

1.00 .554£+02 (0) 60.00 .1 76E+02 (8) 60. 0 0 .178E+02 (8) 
2.00 .43 5E•02 IB> 7 ii .oo .166E•02 18) 70. 00 .176E+02 I 8) 
3.00 .381Et02 18l 8 o. 00 .158Et02 I BI 80. 00 .175E+02 18) 
4.00 .31t7E•02 IBI 9 0. 00 .154E+02 ( 8) 90. OD .175E•02 (8) 

100.00 .153E+02 18) 100.00 .168E+02 181 
200.00 .135E+02 (8) 200.00 .148E+02 18) 
300.00 .124E+02 181 300.00 .134E+02 18) 
400.00 .120E+02 I 81 "00. 0 0 .132E+D2 (8) 

500.00 .116E+02 181 500.00 .121E+02 (8) 

GOO.Oil .110E+02 181 600.00 .120E+02 181 
700.00 .109£+02 181 7 00. 0 0 .120E+02 I 8) 
6 0 0. 00 .109E+02 I 8) 6 00. 0 0 .117E+02 I 8l 
'1 0 0.00 .107Et02 181 900.00 .111E+02 18) 

1000.00 .103E+02 I 81 1000. 00 .10'1E+02 181 

LATE NT HEAT r E HPERATU~E 

DE NS ITY S OU RC E INITIAL 
TAUo LATENT HEAT TEHP E RATURE 

DENSITY SOU RCE INITIAL 
TAUu LATENT HEAT TEMPERATURE 

DENSITY SOURCE INITIAL 
TAUO 

100 30 -. 01 100 30 - • O I 100 30 -5. 0 

cx:i -



C><J 
)'-.J 

TAU HEAT FLOW 

1 . 00 .741\Et-02 !BI 
2 . 00 .464£•02 <Al 
3 .00 .452Et-02 (B) 

4.00 .425Et- 02 I BI 
s.oo ,365E•02 IBI 
6 .00 .3 33Et- 02 !BI 
7.00 .3 27Et-02 IBI 
8 . 00 .325Et-02 IBI 
9.00 .325Et-02 IBI 

10.00 . 325Et-02 I BI 
20 .0 0 , 252E •02 IBI 
30 . 00 . 236002 IBI 
40.00 .2t0Et-02 I BI 
so .oo . 208E•02 I BI 
60.00 .208 E•02 <Bl 
70.00 .195Et-02 I BI 
~o.oo .1 84Et-02 <BI 
90. 00 .177E•O 2 I BI 

100.00 .176£+-02 I Bl 
200.00 .t5 3E •02 IOI 
300 . 00 .1 52Et-02 fB) 
400.00 .t 39E•0 2 I BI 
soo . oo .1 34Et-02 !BI 
6 CO . OO .134Et-02 IBI 
700.00 .131002 181 
800 . 00 .t2 5Et-02 I Bl 
900.00 .1 22E•02 I BI 

1000.00 .120E•02 I BI 

LATENT HEAT TF~PERATURE 

DCNSITY SOURCE INITIAL 

100 30 -10. 0 

HEAT FLOW IN RADIAL SYHHET~Y 
•••••••••••••••••••••••••••• 

LATENT HEAT DENS! TY• 100 HJ/H "> 

TAU HEAT FLOW TAU HEAT FLOW 

TA Uo LATENT HEAT TEMPERATURE TAUO LATENT HEAT TEMPERATURE TAUO 
DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 



APPE NDI X C. TABLES OF TI:MP ERATURL 
VERS US TI ME FOR A SOURCE 
OF FINITE DURATION 

Consider a homogeneous medium at constant 
initial temperature, bounded internally by a 
cylinder of radius r 0 held at constant 
temperature for time 0 < t < to. ror time 
t > t 0 , the source cylinder-and the medium 
relax to initial conditions. The thermal 
conductivity, specific heat and density of the 
medium are kA, CA and PA• respectively, where 
the subscript A denotes the phase of the medium 
in its undisturbed state. 

ror a system not undergoing a phase change, 
the initial temperature is o0

c . ror a system 
that will experience a phase change, cases are 
presented for initial temperatures of -0 . 01°, 
-5°, and -10°c, and the phase change is 
assumed to occur at o0

c. In all cases, the 
medium i s initially in state A, compatible with 
the init i al temperature, and the corresponding 
values of kA, c A and PA are used to calculate 
dimensionless time T . The latent heat density, 
L, is the heat required per cubic metre of 
medium to complete the change of state. It is 
defined from the latent heat A (J kg- 1) 
and density Pw (kg m- 3 ) of pore saturant wh i ch 
occupies a fraction ~ of the total volume . 

Parameters: 

aAt 
T 

2 
r 

0 

T 
a A to 

0 2 
r 

0 

R 
r 

r 
0 

L Ap ~ 
w 

2 
(m s) 

( Jm-3) 

where r is the radial position within the 
medium from the center of the source cylinder. 

Two tabular formats are used; the first 
presents temperatures in degrees Celsius wi thin 
the medium at various values of dimensionless 
radii R and time T , for various values of 

s ource time T 0 . The source ~emperature i s 
shown under R = 1. The second fo rmat i s a 
concise summary of temperatures within t he 
source reg i on following cessation of source 
disturbance for time 

t = t + Nt ; N> O 
0 0 -

where N need not be an i nteger. The source 
temperature in the second type is shown under 
N = 0. 

Index blocks along the lower edge of each 
table ident i fy the parametric values used : 
latent heat density (MJ / m3 ), source and i nitial 
temperatures (°C), and duration of source T 0 • 

c 



TAU 

1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
11. 
15 
1& 
17 
16 
19 
20 
30 
40 
50 
60 
70 
80 
90 

100 
200 
300 
400 
500 

00 
700 
600 
900 

1000 

('X.:\ 

"""f' 

1.0 

10.00 
10. 0 0 
10.00 
10.00 
10.00 
10. 0 0 
10.00 
1 0 • 0 0 
10 . 0 0 
10. 0 0 

6 . 07 
4.50 
3.f-1 
2 . 97 
2 . 53 
2 .17 
1.89 
1. 65 
1 . 44 
t. 2 7 

. 36 

. 10 
• 0 3 
• 0 1 
• 0 0 
• 0 0 
• 0 0 
.oo 
. oo 
• 0 0 
. oo 
.oo 
. oo 
. oo 
• l' 0 
. oo 
.oo 

1 .1 

8. 81+ 
9 .0 & 
9 .17 
9 . 19 
9 . 25 
9 . 11 
9 . 31t 
9.36 
9 . 37 
9.1 7 
5 . 97 
It. 45 
3 . 57 
2 . 9 4 
2 . 5 1 
2 .15 
1.es 
1. 64 
1.43 
1.?7 

. 36 

.10 
• 0 3 
• 0 1 
• 0 u 
.oo 
.oo 
• 0 0 
. oo 
.oo 
.oo 
• 0 0 
. oo 
. oo 
.oo 
. oo 
• 0 0 

1.2 

7.7 9 
8.19 
8.41 
8 .46 
8 . i:: 6 
8 . &7 
8 . 71+ 
8. 77 
8,79 
8,80 
5 .88 
It. 4 0 
3. 54 
2 . 92 
2 .4 9 
2 . 11+ 
1. 87 
1. 63 
1.43 
1.26 

.36 

.10 
• 0 3 
.01 
. oo 
. oo 
.ou 
.oo 
• 0 0 
. oo 
• 0 0 
. oo 
• 0 0 
.oo 
.oo 
. oo 
• 0 0 

1.3 

6. 6 3 
7.4 2 
7. 7 2 
7 . 7 6 
7. 91+ 
e. o 9 
8 . 16 
8. 2 3 
6. 2~ 
8 . 2 7 
5.71 
4. 30 
3 . 4 6 
2.11 e 
2 . 46 
2 . 11 
1.85 
1. 61 
1.41 
1.24 

. 35 
• t 0 
• 0 3 
• 0 1 
• 0 0 
. oo 
• 0 0 
• 0 0 
• 0 0 
.oo 
.oo 
.oo 
• 0 0 
• 0 0 
. oo 
• 0 0 
. oo 

1. I+ 

5 . 95 
6 . 70 
7,07 
7 ,16 
7 . 3& 
7, 56 
7.67 
7.73 
7.76 
7 .7 8 
5 . 5& 
4.22 
3 . 4 2 
? . 84 
.4 3 

2 . 0 9 
1 , 61 
t. 59 
1. 40 
1 . 2 3 

. 35 
• 10 
.03 
• 01 
• 0 0 
.oo 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
• 0 0 

T ~ ~P~ RATURE S IN RAnIAL HFAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

i:: .1 2 
6 . 03 
f, ,46 
f, . 58 
6 . 82 
7.06 
7.19 
7.26 
7 . 30 
7. 32 
5 .1+ 2 
4.14 
3 . 37 
2 .PO 
2 . i.o 
2 .07 
1. 111 
1 . 5 8 
1. 16 
1. 2 2 

• ;>!5 
• 10 
.0 3 
.01 
• 00 
.oo 
. oo 
.oo 
.oo 
.oo 
. oo 
.oo 
.oo 
.oo 
.oo 
. oo 
.oo 

LATENT HEAT DENSI TY, 

2. 0 

2 . 07 
3, r,4 
I+. 0 2 
I+ .1 6 
t.. 6 1+ 
5 .0 2 
5 . 23 
5. 31t 
5.40 
5.1+3 
It. 55 
3 , 61+ 
3. 0 3 
2 . 56 
2 . 22 
1. 92 
1.69 
1. I+ 8 
1. 29 
1. 11+ 
.3 3 
.0 9 
• 03 
.01 
.oo 
• 00 
. oo 
.oo 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
.oo 
• 0 0 
• 0 0 
• 0 0 
• 00 

R 

1. 0 

-.oo 
-.oo 

• 96 
1. 0 ~ 
1.91 
2 . 3 1+ 
2 . 5& 
2 . f.8 
2 . 71+ 

• 77 
2 . 71+ 
2 . 50 
2 . 24 
1.96 
1. 76 
1. 55 
1.37 
1.21 
1.06 

• 9 1+ 
. 27 
.os 
.0 2 
.01 
.oo 
.oo 
. oo 
.o o 
.oo 
• 0 0 
.oo 
.oo 
. oo 
.oo 
.oo 
.oo 
.oo 

10 MJ/M 3 

4.0 

-.01 
-.01 
-.oo 
- • 00 
- • 00 

.4 2 
• 78 

1. 01 
1.19 
1. 3 1 
1. 30 
1 .1+ 3 
1.41 
1. 32 
1. 21 
1.09 

. 98 
• 81'.> 
.76 
. 66 
.19 
.06 
• 02 
.oo 
.oo 
.oo 
.oo 
• 00 
• 00 
.oo 
.oo 
.oo 
.oo 
• 0 (i 
• 00 
• 00 
.oo 

5 . 0 

-.01 
-.01 
-.01 
-.oo 
-.oo 
-. oo 
-. oo 
-.oo 

• 11 
. 32 
• 30 
.4 6 
. 5 7 
. 6 0 
. 60 
. 56 
. 52 
. 46 
.43 
. ~9 

.1 2 

.0 3 

.01 

.oo 

. oo 

. oo 

. oo 

.oo 

. oo 

.oo 

.oo 

.oo 

.oo 
• 00 
• 00 
. oo 
• 0 0 

7.0 

-.01 
-.01 
-.01 
-. 0 1 
-. 01 
-.01 
-.01 
-.01 
-.01 
- • 0 1 
-.oo 
-.oo 
-.oo 
-. oo 
-.oo 
-.oo 
-.oo 
-.oo 
-. oo 
-.oo 
-.oo 
-. oo 
-.oo 
-.oo 
-.oo 
-.oo 
-.oo 
-.oo 
-.oo 
-. oo 
-.oo 
-.o o 
-.oo 
-.oo 
-.oo 
-.oo 
-.oo 

LATfNT HEH 
O~NSITY 

10 

10.0 15. 0 20 .0 3 I). 0 50.0 

-.01 -.01 - • 01 -.01 -.01 
- • 01 -.01 -.01 -.01 -. 01 
-.01 -.01 -. 01 -.01 - .01 
-.01 -. 01 -. 01 -.01 - .o 1 
-. 0 1 -.01 -.01 -.01 -. 01 
-.01 -.01 -.01 -.01 -.01 
-. 01 -.01 -.01 -.01 -.01 
- .01 -. 01 -.01 -.01 -.01 
-.01 - . 0 1 - • 01 - .01 -.01 
-.01 -.01 -.01 - • 01 -.01 
- • 01 -.01 -.01 -.01 -.01 
-.01 -.01 -. 01 -.01 -.01 
-.01 -.01 -.01 - .01 -.01 
-. 01 -.01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -. 01 
-.01 -.01 -.01 -.01 -.01 
-.01 - • 0 1 - • 01 -.01 -.01 
-.01 - • 01 -.01 -.01 -.01 
-.01 -.01 -.01 -.01 -.01 
-.01 -.01 -. 01 -. 01 -.01 
-.01 - • 01 -.01 -.01 -.01 
-.oo -.01 - .01 -.01 -.01 
-.oo -.01 - . 0 1 -.01 -.01 
-.oo -.01 -.01 - • 01 -.01 
- • 00 - • 0 1 -.01 -.01 - .01 
- • 00 -.01 -.01 -.01 -.01 
-.oo -.01 -.01 -.01 -.01 
- • 00 -.01 -.01 -.01 -.01 
- • 00 -.01 -.01 -.01 -.01 
-.oo -.oo -.01 - . 01 -.01 
-.oo -. oo -. 01 -.01 -.01 
-.oo -.oo -.01 -.01 -.01 
-.oo -.oo -.01 -.01 -.01 
-.oo -.oo -.01 - • 01 - .01 
-.oo -.oo -.01 -.01 -.01 
- • 00 -.oo -.01 -.01 -.01 
-.oo -.oo -. oo -.01 -.01 

TEMPE~AT URf TAUo 
SOURCE INITIAL 

10 -.01 10 



TAU 

10 
20 
~o 

33 
3£: 
39 
4? 
4 5 
5 1 
60 
70 
8 0 
QO 

100 
200 
300 
400 
500 
600 
70 0 
800 
cio o 

1000 
2000 
1ono 

~ · 

' 

1. 0 t.1 

10. 0 0 g. 37 
10 . 0 0 g. 48 
10.00 g, 5 0 

4 . 'l O 4. 8 7 
3. 5 1 3 . =-o 
2 .74 2 .7 3 
2 . 2 0 2 . 1g 
1. 7 g 1.76 
1. 2 1 1. 2 1 

• fi 8 . 68 
. 36 .36 
. 19 .1'l 
• 1 0 • t 0 
. as • 0 5 
• 0 0 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
. oo . oo 
.oo .oo 
. oo .oo 
.oo .oo 
• 0 0 • 0 0 
.oo .oo 
• 0 0 . oo 

1. 2 t. 3 1. 4 

6. 6 0 6.27 T.76 
ci.oo 6. 5 6 R.15 
ci.o 5 8.64 ~. 25 

4. '1 4 4.78 i.. 73 
J.48 3.46 3 . 4 '3 
2 .12 2.70 2 . 66 
2 .16 2.17 2 .16 
1.78 1. 77 1. 7 6 
1. 2 0 1.20 1.1g 

. 68 . 6 7 . 67 

.36 .36 .35 

.1g .19 • 19 
• 10 • 1 0 • 1 0 
• 0 5 • 0 5 • 0 5 
. oo .oo • 0 0 
• 0 0 • 0 0 • 0 0 
.oo • 0 0 .oo 
.oo .oo .oo 
.oo • 0 0 .oo 
• 0 0 .oo .oo 
. oo • 0 0 • 0 0 
• 0 0 • 0 0 • 0 0 
. o o • 0 0 • 0 0 
.oo • 0 0 • 0 0 
.oo • 0 0 • 0 0 

Tf HPEl?ATU RFS IN RAOIAL H~AT F LOW 
•••••••••••••••••••••••••••••••• 

LATENT HE AT OE'lS nv. 

R 

1, 5 2.0 1. 0 

7 • . 12 s. 4 3 2 .77 
7.77 6. 2 0 3 . gg 
7. 8'3 6.41 4. 14 
i.. 6 g 4.3Cj 1. 65 
3,41 3,26 2. 86 
2 . 67 2 . '37 2. 30 
2 .1 5 2. 07 1.88 
1.75 1. E-9 1. 54 
1.19 1.15 1.05 

. 67 • 65 .s9 

. 35 .34 .31 

.1 9 .111 .17 

.10 • 10 • 09 

.o s .os .0 5 

. oo .oo .oo 

.oo • 0 0 • 00 

.oo • 0 0 .oo 

.oo • 0 0 .oo 
• 00 • 0 0 . oo 
.oo .oo .oo 
.oo • 0 0 .oo 
• 0 0 • 0 0 .oo 
.oo • 0 0 .oo 
.on .no .oo 
.oo • 00 • 00 

10 

4. 0 

1.31 
2 .46 
2 .g5 
2 .81 
2.35 
1 • 95 
1. 61 
1. 33 

.91 

.51 
• 27 
.14 
.06 
.04 
• 00 
.oo 
• 00 
• 0 0 
• 0 0 
• 0 0 
• 0 0 
.oo 
.oo 
.oo 
• 00 

11J/M
3 

5.0 7,0 

• 32 -.01 
1. 35 -.oo 
1. 'l 4 . 52 
2.05 . 6 C! 
1.113 .75 
1. '36 ,71 
1.31 . 6 3 
1.oci .'5 4 
,75 . 38 
• 42 . 22 
. 22 .12 
.12 .06 
.06 .03 
.03 .02 
.oo • 0 0 
. oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
• 0 0 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
• 00 • 0 0 

LA 'T!;NT HfAT 
OF~STTY 

10 

1 o. 0 1 5 .0 20.0 30.0 so.a 

-.01 -.01 -.01 -.01 - .o 1 
-.01 -.01 -.01 - • 01 -.01 
-.oo -.01 -.01 -.01 -.01 
- • 0 0 -.01 -.01 -.01 -.01 
-.oo - • 0 1 -.01 -.01 -.01 
-.oo -.01 -.01 -.01 -.01 
-.oo -.01 - • 01 -.01 -.01 
- • 00 -.01 -.01 -.01 -.01 
- • 00 -.01 -.01 -.01 -.01 
-.oo -.01 -.01 -.01 - • 0 1 
-.oo -.01 -.01 -.01 -.01 
-.oo -.01 -.01 - • 01 -.01 
-.oo - • 0 1 -.01 -.01 -.01 
-.oo -.oo -.01 -.ot -.01 
-.oo -.oo -.01 -.01 - • 01 
- • 00 - • 0 (! -.01 -.01 -.01 
-.oo -.oo -.oo -.01 -.01 
-.oo -.oo -.oo -.01 -.01 
-.oo -.oo - • 00 -.01 -.01 
-.oo -.oo -.oo -.01 -.01 
- • 00 -.oo - • 00 -.01 -.01 
-.oo -.oo - • 00 -.01 - .o 1 
-.oo -.oo - • 00 -.01 -.01 
- • 00 -.oo -.oo -.01 -.01 
-.oo -.oo - • 00 -.01 -.01 

TEMPERATURE TAUo 

SOURCE INITIAL 

10 -.01 3 0 



TAU 

10 
20 
30 
I+ G 
50 
60 
70 
80 
90 

l OC 
1H 
120 
130 
140 
15 0 
17G 
20 0 
1G C 
40 0 
500 
ol' n 
70C: 
11 Ii G 
q 0 (' 

100 0 
20 0 0 
30C 0 
4000 
5000 

OQ 
er--. 

1 . 0 1 . 1 

1c.co 9 . 37 
1 0 . c i) 9 . 48 
1U . c ~ 9 . 50 
10 . 0 0 :; • ~5 
1 n. co 9 . 56 
1 ~ . r o 9 . 5 7 
l G. O 0 g . 5 b 
10.ro '3 . 6 D 
10 . co 9 , 6 1 
1J . ()0 9 . 62 

3 , 84 3 , 83 
2 , 56 2 . 55 
I , 61 1. 8 0 
1. 30 1,30 

, 94 . 94 
. 52 . 52 
• 28 • 2 6 
• c 5 . C5 
• 0 1 • 0 l 
.o o • L 0 
• (' 0 • 0 il 
• c 0 . oo 
• r. 0 • OD 
, GO • (i 0 
• 0 0 . oo 
• 0 0 • c 0 
, CO I . ou 
. co , 00 
• 0 fJ . c o 

1. 2 1. 3 1 . 4 

6 .83 6 . 27 7 . 78 
9.~o ti e 5 6 II . 15 
9 . c 5 b . 6 .. 1:1 . 25 
9 .13 8 .7 5 IL'+ J 
q ,1 6 11 . 7 q 6 ... 5 
g ,17 8,60 8 . 47 
9 , 2 0 8.84 8 . 52 
g ,?3 8 . 89 8 . 58 
9 , 25 a. 9 2 8 . 62 
9 . 26 8 . 94 6. 64 
3 . a ·1 :! • e 1 3 , 6J 
2 . ~5 2.54 2 . ~3 

1.aa 1. 6 0 1 . 7'l 
1,30 1, 29 1. 29 

• 9 1+ • 93 • 'l3 
. 52 . 52 . 52 
. 28 . 28 . 2 6 
, C5 .o s ,0 5 
• 0 1 . 01 • 0 1 
, Gil • 0 0 . oo 
• {j 0 • a o • () 0 
• 0 0 • Q 0 . oo 
, D 0 • u 0 , 0 0 
. o iJ • a o , 00 
.cc • (I 0 • (j 3 
.o 0 • 0 0 • Q 0 
. oo • 0 0 ,00 
, G 0 • 0 0 • u 0 
. oo • ~ IJ • ii I) 

TEMP ERA TU RES IM RADIAL HEAT FLOW 

··· ·••4••········ ··· ····'· ······ 
LA TC:tlT H:. AT O~NSIT Y, 

R 

1. 5 2 . 0 3 . 0 

7. 32 5 . !. l 2 . 77 
7. 77 6 . 2 0 3,99 
7 . 8'l 6 . 4 1 4 ,34 
3.07 6.71 4. 8 0 
6 .13 6 , 8 1 4 . 95 
d . 15 6 , 84 4. 99 
lj , 21 6 . 95 5 .17 
II . 29 7.07 5 , 3 7 
8 . 31+ 7.1 6 5 . 5 0 
8.36 7, 2 1 5 . 5 7 
3 . 78 3 . 7(1 3,1+6 
2 . 53 2 . 48 2 ,36 
1.79 1.7 6 1,68 
1. 29 1, 2 7 1. 21 

• 93 • 91 . 67 
• 52 • 51 . 49 
• 26 • 28 • 27 
,0 5 • 0 5 .as 
• 01 • 01 .01 
• 0 0 • 0 0 • "0 
• OQ , 0 D .oo 
,u O • 0 0 . uo 
• o a • u 0 ,(!() 

. oo . oo . oo 
• 00 • 00 • a 11 
• 00 • 00 • 0 0 
• 0 0 .oo .oo 
• 0 0 • 0 D .oo 
• 00 • 0 0 .c o 

10 r1 Jn13 

4. 0 5 . 0 

1.J1 . 32 
2 . '+0 1,35 
2 , 95 1, 9<+ 
3 ... 7 2 .47 
3.&3 .: • €.2 
J. 69 2 . b '~ 
3. -,,4 .) • c 1 
'-· 18 3 . 26 
'-· 33 3 . 1+4 
4, .. 2 3. 53 
3,14 2 . 711 
2 ,19 1, 91l 
1.56 1 , 43 
1, 13 1. 0 3 

• 82 • 75 
.1+7 , 44 
• 26 • 25 
, 05 .... 5 
• 0 1 . 01 
. oo • 00 
• 0 0 • r. 0 
• 00 , CiO 
• 0 0 .oo 
• o a , uO 
• 0 0 • tJ 0 
.ou • ro 
,u O • c. 0 
.oo • "0 
.oo , GO 

LATENT ltEAT 
f'FNSITY 

10 

7.0 10. 0 15 . 0 20 . u l () . " 5 0 . 0 

- • i) 1 - • 0 J. -.01 -.01 - • 01 - . il1 
- • c. 0 - • [i 1 -. 0 1 - • (j 1 - .~1 - • c 1 

• 52 -.o o -. 0 1 -.01 -. 0 1 - • 0 1 
.99 - • 0 u -. 0 1 -. 01 - • 0 1 - • 0 l 

1 .1 9 -.Ou -,01 -.01 - • Q 1 - • u 1 
1,25 • c 9 -. 01 -. 01 -. Cl - • 01 
1, 71 , 39 -.oo -. 0 1 -,01 - • 0 1 
1. 96 . 61 -. oo -.01 -. 0 1 - .u 1 
2 ,13 .77 -. JC -. 01 -. 0 1 - .o 1 
2 , 22 . 86 - • G 0 -. 0 1 -, 0 1 - • 0 1 
1, 9':l , 90 - • 0 0 -, u 1 -.c.1 - .1.i 1 
1. L.9 • 7 4 -. oo -.01 - • u 1 -. 0 1 
1 , G<) . so - , ilO -. 01 - • 0 1 - .o 1 

• 7 '3 • I+ 1 -.oo -. 01 -,Gl - . o 1 
. 5 6 .3 2 , 06 -.oo -. 0 1 - , u 1 
,37 , 25 -, 0 0 - . oo -.01 - • 0 1 
• 22 .1 6 • 00 - • 0 0 - • 0 1 - . o l. 
. 04 • (j J • 0 0 -. uo - , l. 1 - .c 1 
• c 1 • 01 • 0 0 -, OG -. 01 - • "'1 
.oo . o o • 00 - • tl 0 - . oo -,01 
.o o , QD • 00 -.oo -. oo - • Q 1 
, GO .oo . oo -, 00 - • u il - , 0 1 
, LO • 0 () . oo -. oo -.oo - . o l 
• (! 0 .oo • 0 G -. oo - • (! 0 -. 01 
,00 . oo • co -.oo -.oo - • 01 
. c o .oo , 00 -.oo - , Cu - • (j 1 
,00 , u o . uo -.uo -.oo - , lJ 1 
,CO . oo -, 00 -. oo -. oo - • 0 1 
• (! 0 • 0 0 - • GO -.oo -.oo - , (J 1 

TEHPEIHTUR f TAUo 
SOURCE I~ITIAL 

10 -.at 100 



TAU 

10C 
2GO 
30 c 
33( 
36G 
390 
42() 
4 !> C 
510 
&CC 
70 c 
!ICC 
9CC 

100 c 
2000 
JOOC 
i.o () c 
5000 
6il0 () 

<X> 
-.....) 

1, G 1. 1 

u. co 9 . 62 
10 . (. 0 9 . 6 6 
l 0 . 0 0 9 . 6 7 

2 .85 2 ,dS 
1. e J 1, 8 3 
1. 32 1 , 32 
1 . c !l 1 , Ci 0 

• 77 . 77 
.... 6 

·" 6 • 22 ,22 
,C9 • G 9 
• (; 4 • c '+ 
.0 2 .02 
• u 1 • 01 
• 0 0 .co 
• G G • 0 0 
• 0 0 . oo 
• e o . oo 
• D 0 • ( il 

1.~ 1,3 1." 

9 . 26 8.94 8 . 6 '+ 
9 , 34 9.0 6 6.7 9 
9 , 36 9 . 0 8 8, 8 3 
2 .e5 2 . 84 2 . 61+ 
1,63 1. 6 .! 1,b 2 
1 , 32 1,32 1. 32 
l , 0 0 1 , 0 0 1. uO 

• 77 .77 • 77 
,4 6 .4 6 .46 
. 22 , 22 . 2 2 
• 0 9 • G 9 , C9 
.04 • u .. • 0 It 
, 1)2 • !l 2 • u 2 
• !ii , 01 , 0 1 
. oo • 0 0 , uo 
• 0 0 • o a • u 0 
.oo . oo . co 
. uo .oo . oc 
• 0 0 • tj () , 00 

TEHF fR~TU R E S IN RADaAL HfAT FLOW 

·~··········•+••···~·····~······ 

Lfl TE Nl HEAT 0£:.IJSITY, 

R 

1, 5 2 . 0 3 ,0 

8 . 36 7 • .Cl 5.5 7 
6 . 5lt 7. ::;o 6 . 05 
6 . 59 7.56 6 .17 
2 . 83 2. 61 2. 7i,, 
1. a~ 1.81 1,76 
1,32 l , 31 1. 29 
1, co • 9 9 . 96 

• 77 .76 • 75 
• '46 • 46 ,4 5 
• 2 2 • 22 , 21 
• 09 • 0 9 ,0 9 
• oi. • 0 '+ • 0" 
.0 2 . 02 ,0 2 
.01 • 0 1 , ll 1 
• (. 0 • GO • (; 0 
• 0 u • 00 • 00 
• 00 •. uo .no 
• 00 , u O ,00 
,00 • u 0 .oo 

10 MJ/M 3 

I+ . 0 5 . 0 

4.42 3, 5 l 
5. I) 2 4 , 2 2 
5 .17 4,39 
2 . 61+ 2 . 52 
1,7 4 1, 6 9 
1. 27 1, 2 4 

• 96 • Slt 
.74 .73 
,45 • I+'+ 
, 21 . 2 0 
, 09 , U9 
,04 • (J4 
, 02 • 0 2 
• ll 1 • 0 l 
• 0 0 . uo 
• 0 0 . co 
• 0 0 • c a 
• 0 0 • u 0 
, 00 , Gu 

LA TENT HE"A T 
DfNSJTY 

10 

7 .ll 10 . 0 15. 0 2 0 . 0 JO, G 50 . 0 

2 , 22 . ea -. co -.01 - • G 1 - • 0 1 
3,CI+ 1,82 , 43 -,Gu - , L 1 - • u 1 
3,22 1.99 • 66 .03 - . 01 - • o 1 
2 , 23 1. 71 . 89 .15 - , Ii 0 - .o 1 
l . 55 l,29 • 80 ,21 -,GD - , u 1 
1,16 . S9 • 66 , 21 -, GO - • G 1 
. es • 7 7 • 52 .19 -.co - • u 1 
• 68 • 60 . 1+1 .16 - • 0 0 - • 0 1 

· " 1 
, 36 • 25 • 10 -.uu - • u 1 

. 19 .17 , 12 • 0 5 - • u 0 - . o l 
, us • 0 1 • 05 • 0 2 -,Ou - , I) 1 
, G4 • 0 3 .0 2 • 01 - • 0 0 - • u 1 
• c 2 , G 1 . 01 ,00 - • Cll - , C 1 
.01 ,Gl • tj c • 00 - • (J 0 - ,G l 
.co ,u u , 00 • Li 0 - • I.. 0 - • u 1 
. C.il .Ou • 00 • 0 (j -.oo - • 0 1 
. co , ()0 • G" ,0 0 -,GO - • 01 
,00 .oo • O:J • il u -.oo - . cl 
• [i 0 • 0 0 • 0 u . UJ -,00 - .o 1 

TE'4PERATU~E TllUo 
SOURCE INITIAL 

11! -.01 300 



TAU 

100 
200 
Joo 
400 
5 0 (j 
600 
700 
800 
900 

100 0 
110Q 
1200 
110 0 
1400 
15 0 ( 
1&0G 
17 (J 0 
160 ti 
190 c 
20 0 0 
JOCC 
i.ao c 
50CC 
600C 

O\l 
CXl 

1. 0 1,1 

1G. co 9 . 62 
1 1). 0 0 9 . 66 
1c.oo 9 . 6 7 
lQ,00 9 .o 9 
111, ll o 9 ,70 
l u. o a 9 . 70 
10. 0 I) <; . 70 
1;,. o o 9 .71 
10. u 0 9 . 72 
1c . J0 g ,73 

2 ,42 2 . 42 
1. 46 1. 41:1 

. 95 . 95 
• 62 . 62 
,4 0 ,4 0 
. 26 . 26 
, 17 . 17 
• 11 • 11 
. Dl , 07 
, 05 • !)5 
• !) 0 • c 0 
• r. 0 , 00 
, 00 • c a 
. oo . oo 

1,2 1 , 3 1," 

9 .26 8 . 9 '+ d . 64 
9 ,3i. 9 . 06 8 . 79 
9 . 36 9. 0 8 8.bJ 
g ,4 0 9 .1 4 6. go 
9,42 9 .17 8 . 94 
9 .4 3 9 , !.d d . 95 
g, 43 9 .19 B.% 
9 ,4 5 9 . 21 8 . 99 
9 .4 7 9 , 24 9 , 02 
9 .46 9 . 25 <; , 0 3 
2 . 4 2 2 ,4 2 2 , 42 
1 • t. 8 1, 4 6 1.47 

. 95 , 95 , 95 

. 62 , 62 . 62 
,40 . .. a , 40 
. 26 . 26 • 26 
,17 ,17 .17 
,11 ,11 ,11 
, G 7 • J 7 , u7 
. 05 . 05 • a 7 
• 0 I) • D Q , 00 
,UC • 0 u • 0 c 
• 0 iJ .O J . uc 
. co • J J . co 

TEMPE RAfU RES IN RAOI~ L HE AT FLOW 
···~~· · ··········~·············· 

LA TENT HEA T DENSITY , 

R 

1, 5 2 ,0 3. Q 

6 . 16 7. 21 5 , 57 
6. Sit 7. 5 0 6 . 05 
t!. 59 7.56 6 .17 
II. 66 7. 1 .. b . 41 
6 ,7 2 7.61 6 . 5 3 
6. 73 7,63 b.57 
1:1. 7'+ 7.d5 6 .59 
6 .7ii 7,92 6 .71 
8. 62 7.96 6 , 60 
s. 6 .. e.01 &.65 
2 ,4? 2 . i.1 2 . 39 
1,47 1,47 1.46 

• 95 • 'J5 • 94 
• 62 .6 2 • 61 
• 40 ... o ... o 
• 26 • 26 ,26 
• 17 • 17 , 17 
• 11 • 11 ,11 
, 07 , C7 , 07 
• 05 . as .0 5 
• 00 • 00 , IJO 
, uG • 11 IJ ,00 
, GO • iJ ll , Oil 
• 00 • 00 • 00 

l ll HJ/H"> 

1+, ll 5 . c 

It . 42 3 . 53 
5.02 .. . 22 
5. 17 4,39 
5 ... s 4 , 75 
5.63 4,92 
5.67 4 . 97 
5. 70 5 . 0 1 
5.65 5 .18 
5 . % 5 . 31 
&. 02 5 . 36 
2 .37 2 . 3J 
1. 45 1,t+l 

• '33 , 9 2 
, 61 . 6 0 
• 4(J , Jg 
• 26 , 26 
• J 7 ,17 
• 11 ,11 
• 07 , IJ 1 
• J 5 • IJ 5 
, 00 , UJ 
.oo . oo 
. oo • c 0 
• 0 0 . oo 

LATfNT H'E~T 

0'= NSITY 

10 

7, L 10. 0 15, 0 20 . " 3 0. 0 50,0 

2.22 . 66 -. o o - • (J l - • {J 1 - . o l 
3 . C. i. 1,82 • 43 -.oo - • 0 1 -. Ol 
3,22 .I.. 9'3 • 66 ,0 3 - • 01 - .o 1 
3 , 6 7 2 . 55 1.3i. • 44 - • (, 0 - • a 1 
3 , b7 2.75 1, 5 0 . &6 - • 0 I) - . 0 1 
J . 92 2,8 1 1, 55 .7 b - • 0 il - • 0 l 
J ,97 2 .es 1,70 • 91+ - • Cl a - • I) 1 
4 ,16 3 .11+ 1. gg .I.. 24 • 0 6 - . o 1 
4 . °3'+ 3 , 31 2,17 l,Jg . 22 -. uo 
.. . 42 3. i.o 2.2& 1, I+ 7 • 3 4 -.oo 
2.2 .. 2.06 1.07 1. 2 3 .36 -.u u 
1. 39 1,30 1. 09 • 83 , J J - , tl 0 

• 9 0 • BI+ , 7 1 .54 . 21 -.oc 
. 56 ,55 .4& ,35 ,14 -.oo 
, 3 6 ,JI) • 30 . 23 • il 9 -.oo 
• <'.5 , 23 • 20 .15 .C6 - , ll 0 
.1 6 ,15 • 13 ,1 0 • 0 l+ -.oo 
• 11 ,10 . us , G6 , 1.i J -. oo 
,C7 • 0 6 .as ,04 • (i 2 -.oo 
• (i L+ • "4 , 04 ,0 3 • i. 1 - ... 0 
• Ga ,00 • 00 , 00 • ()II -. oo 
. o o ,Ou • co .o o • co -.o o 
• ti 0 , Gil • 00 • 0 0 • iii) -.uo 
• co • c i) • il 0 , 00 ,C O -. uo 

Tf'4PERATUQ£ TAUo 
SOURCE INITIAL 

10 -.01 100() 



TAU 

1 
2 
3 
4 
5 
0 
7 
6 
9 

10 
11 
1 2 
13 
14 
1 5 
1 6 
17 
18 
19 
20 
30 
40 
50 
60 
70 
80 
9 0 

100 
200 

~ 
---CJ 

1.0 1.1 

10. 0 0 6.27 
10.00 6.79 
10.00 6.66 
10.00 6. 6 CJ 
10. 0 0 6. 9 CJ 
10. 0 0 9.07 
10. 0 0 CJ • .12 
10.00 CJ .15 
10. u 0 9 • .16 
10.00 CJ. 2 0 

4oCJ6 t,. 6 5 
2.93 2 . 66 
1.80 1. 75 
1. G 7 1.05 

. 55 . 52 

.1 CJ .18 

.07 .06 
• 0 2 .o 2 
.oo • 0 0 
.oo .oo 

- 2. 26 -2.27 
- 3 .13 - ~ .13 
-3. 5 7 -3.57 
-3. 8 4 -3.84 
-4.02 -4.02 
-4.15 -4.15 
-L+. 25 -4. 2 6 
-4 . 33 - 4. 33 
- l+ . 68 -4.68 

1. 2 1. 3 1. 4 

6. 6 9 5.60 4. 5 9 
7.66 6.42 5 . 26 
7.66 6.93 6 .06 
7.67 6.93 &.01 
6 . 0 7 7.24 6 .46 
6.23 7.45 6 .74 
6.32 7.56 6 . 90 
6.36 7.67 7.02 
6.44 7.75 7 .12 
6.46 1.1g 7.16 
4.73 4.52 4.32 
2.60 2.66 2 .57 
1.71 1.64 1.57 
1. 02 .97 • CJ3 
. so .4 6 .4 2 
.17 .15 • 11+ 
.06 .05 .05 
• 0 2 . 02 .0 2 
• 0 0 .oo • 0 0 
.oo .oo • 0 0 

-2.27 -2.28 -2.2CJ 
-3.14 -3.14 - 3 .15 
-3.57 -3.58 -3.58 
-3.84 -3.64 -3.84 
-4.02 -4.02 -4.03 
-4.15 -4.16 -4.16 
-4. 2 6 -4.26 -4.26 
-4.33 -!+.34 -l+.34 
-4.68 -4.68 -4.68 

TEMP ERA TU RES IN RA 0 IAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

LAT EN T H E AT 

1.5 2 . 0 

3.65 -.21 
4.19 -.03 
5.25 1.56 
5 . 26 2. 51 
5 . 74 2.93 
6 . 07 3.21 
E.27 3.37 
£:. 4.1 3.49 
£:. 53 4. 0 9 
£: . 56 4.16 
4.13 3.01 
2.46 1. 6 2 
1. 5 1 1.12 

. 8 CJ .53 

.38 . 21 

.13 .06 

.04 .02 

.01 .oo 

.oo -.15 

.oo - • 31+ 
- 2. 30 -2.36 
- 3 .15 -3.18 
-3.58 -3. 5 9 
-3.85 -3.65 
-t+.03 -4.03 
-l+.16 -lt.16 
-4. 26 -4.26 
-l+.34 -4.3'+ 
-4. 68 -4. 6 6 

DENSITY, 10 MJ/H:, 

R 

3. 0 

-3. 61 
-2. 34 
-1. 77 
-1.03 
-.74 
-.46 
-. 25 
- • OCJ 
-.33 
-.12 

.19 

.09 
-.13 
-.14 
-.35 
-.56 
-.70 
-.80 
-.98 

-1.12 
-2. 51 
-3. 21+ 
-3.63 
-J.68 
-4. 05 
-4.18 
- 4. 27 
-4 .35 
-L+.68 

4.0 

-4. 66 
-3.97 
-3. 37 
- 3.01 
- 2 . 62 
- 2. 16 
-1. 6 0 
-1. 50 
-1. 5 7 
-1. 39 
-1. 23 
-1.18 
-1.21 
-1.10 
-1.33 
-1." 8 
-1.54 
-1. 56 
-1. 67 
-1. 77 
-2.72 
-3.31+ 
-3. 69 
- J. 92 
-4.08 
-!+. 2 0 
-4.29 
-4.36 
-L+. 68 

5. 0 

-4.95 
-4.67 
-4.30 
-3. CJ7 
-3.71 
-3.40 
-3.1 0 
-2.63 
-2. 5 9 
-2.42 
-2.29 
-2.20 
-2.12 
-2.07 
-2.12 
- 2 .20 
-2.24 
-2. 21 
-2.30 
-2.35 
-2.CJ5 
-3.45 
-3. 76 
-J. 96 
-4 .11 
-4. 22 
-l+.31 
-4.38 
-4.6CJ 

LATENT HEAT 
DENSITY 

10 

7. 0 10.0 15. 0 20.0 30. 0 5 0. 0 

- 5 . 00 -5.00 -5.00 - 5 . 00 -5.00 -5.00 
-4.97 -5.00 -5.00 -5. 00 -5.00 -5. 0 0 
-4. 6 CJ -4. CJCJ -5.00 -5. 00 -5. 00 -5.00 
-4.76 -4.CJ6 -5.00 -5. oa -5. OJ -5. 00 
-4. 65 -4.CJ6 -5.00 -5. 00 -5.00 -5.00 
-4. 5 1 -4.CJ3 -5.00 -5. 00 -5. 00 -5.00 
-4.37 -4.69 -4. CJCJ -5. 00 -5.00 -5.00 
-4.22 -4.65 -4.99 -5.00 -5. 00 -5.00 
-4.07 -4.60 -4.96 -5. 00 -5. 00 -s.oo 
-3.93 -4.75 -4.96 -5. 00 -5.00 -5.00 
-3. 6 0 -4.69 -4.97 -5.00 -5.00 -5. 0 0 
-3.69 -4.63 -4 . 96 -5. 00 -5. 00 -5.00 
-3.59 -4.58 -4. 95 -5 .oo -5.00 -5. 0 0 
-3. 50 -4.52 -4.94 -4 .99 -5.00 -5.00 
-3.44 -4.47 -4.92 -4.9CJ -5. 0 0 -5.00 
- 3. 3CJ -4.42 -4. CJ 1 -4.9CJ -5. 00 -5. 00 
-3. 37 -4.38 -4.CJO -4.9CJ -5.0~ -5. 0 0 
-3.35 -4.33 -4.88 -4.98 -5. 00 -5.00 
-3.33 -4.30 -4.8 7 -4.98 -5. 00 -5. 00 
-3.32 -4.27 -l+.85 -4.CJ8 -5. 00 -5.00 
-3 .1+1+ -!+. 10 -l+.72 -4.93 -5. 00 -5. 00 
-3.71 -4.12 -!+.64 -I+. 86 -4.99 -5.00 
-3.92 -4.1CJ -4.60 -I+. 84 -4.98 -5.00 
-4.07 -4. 27 -!+.59 -4. 81 -4. 97 -5. 00 
-'+.19 -t+.34 -4.5CJ -'+.79 -4. 96 -5.00 
-l+. 2 6 -4.40 -4.61 -4.78 -It. 95 -5.00 
-4.35 -i+.45 -4 . 62 -4. 77 -4.94 -5. 0 0 
-l+.41 -4.49 -4.63 -4.77 -!+.93 - 5 .00 
-4.70 -4. 72 -4.76 -4. 81 -4. 90 -4,99 

TEMPERATURE TAUo 
SOURCE INITIAL 

10 - 5 .0 10 



TAU 

10 
20 
30 
H 
36 
39 
42 
1;5 
51 
60 
70 
60 
90 

100 
200 
300 
400 

-...0 
() 

1.0 

10.00 
10.00 
10.00 
3. l+O 
1. ~ 7 

.54 

.12 

.03 

.oo 
-1. 2 4 
-2.23 
-2.74 
- 3. 0 9 
-3.33 
-4.26 
-4. 52 
-l+.65 

1.1 

9.20 
9.30 
9. 37 
3.36 
1.55 

.52 

.12 

.03 

.oo 
-1. 2 4 
-2. 2 3 
-2. 7 !; 
-3.09 
-3.33 
-l;.26 
-4.52 
-4. 65 

1.2 1.3 1. It 

8. 1+6 7.79 7.16 
6.65 6.06 7.52 
6. 79 6.26 7.77 
3.32 3.25 3.18 
1. 53 1. 50 1. 4 6 

.51 .49 • It 7 
• 11 • 11 .10 
.02 .02 .02 
.oo • 0 0 .oo 

-1. 25 -1.26 -1.28 
-2.24 -2.2'4 -2.25 
-2.75 -2.75 - 2 .75 
- 3. 09 -3.09 - 3. 0 9 
-3.33 -3. 3 4 -3. 31+ 
-4. 26 -4.26 -4. 26 
-4. 52 -4. 5 2 -4. 52 
-4.65 -4.65 -4.65 

TEHP ERA TURES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

6.58 
7.01 
7.31 
3.12 
1. 1+3 

.45 

.10 

.02 

.oo 
-1.29 
-2.25 
- 2. 76 
- 3. 09 
-3.34 
-4. 26 
-4.52 
-4. 65 

LA TENT HEAT DENSITY, 10 HJ/H 3 

R 

2. 0 J.O 

1+.16 -.12 
It. 90 1. 87 
5. 41 2.75 
2.72 1. 72 
1.23 . 5 5 

• 31+ .13 
.07 • 0 2 
• 0 1 -.03 

-.06 -.e.5 
-1.36 -1. 5 4 
-2.28 -2. 36 
-2.77 - 2.82 
-3.11 - J.14 
-3.35 -3.37 
-4.26 -4.27 
-4.52 -4.53 
-l+.65 -4.65 

It. 0 5.0 

-1. 39 -2.42 
-.19 -1.28 
- • 11 -.91 
- • 05 -.81 
- • 06 -.66 
- • 22 -1.03 
-. 5 1 -1.16 
-.56 - t. 21 

-1.12 -1.56 
-1. 78 -2. 03 
-2. 47 -2.59 
-2. 89 -2.96 
-3. 19 -3.25 
-3. 1+1 -3.1+6 
-4.27 -4.28 
-4.53 -4.53 
-I+. 65 -4.65 

LATENT HEAT 
DE NS ITY 

10 

7.0 10.0 15. 0 20.0 30. 0 5 0. 0 

-3.93 -4.75 -l+.98 -5.00 -5. 00 -5.00 
-2.97 - It. 21 -l+.85 -l+.98 -5. 0 0 -5.00 
-2. 19 -3.69 -4.65 -4.92 -5.00 -5.00 
-2.06 -3.55 -4.5 9 -4. 90 -l+.99 -5.00 
-2.00 -3.1+3 -I+. 5 2 -4.87 -l+.99 -5.0 0 
-2.09 -3.36 -4 .4 6 -4. 85 -4.99 -5.00 
- 2 .17 -3. 32 -4 .41 -4.82 -4. 96 -5.00 
-2.21 -3.30 -i.. 36 -4.79 -4. 98 -5. 0 0 
-2.34 -3.28 -4. 2 8 -4.71+ -I+. 97 -5.UO 
- 2 .57 -3. 31 -4 .2 0 -4.67 -I+. 95 -5.00 
-2.90 -3.41 -<+ .15 -4. 60 -4.91 -5.00 
-3.18 -3.55 -4.14 -4. 5 6 -4. 91 -5.00 
-3.40 -3.67 -l+.15 -4. 53 -4,69 -5. 0 0 
-3.57 -3.78 -l+.18 -4. 51 -4. 87 -5.00 
-4.31 -4.35 -4.46 -4. 5 7 -I+. 78 -4.97 
-4.54 -4.56 -4.61 -4. 66 -4.78 -4.95 
-4.66 -4.67 -4. 7 0 -I+. 73 -4.80 -4.93 

• 

TEHPERATURE 
SOURCE INITIAL 

TAU
0 

1 0 -5.0 30 



TAU 
1. ii 1.1 1. 2 1.3 1.4 

10 10.00 '!. 20 8.46 7. 7 9 7,16 
20 10.00 9.30 8.65 6.06 7.52 
3 0 1 0 . 0 (j 9.37 e. 7 9 6.26 7,77 
40 10.00 9.36 6,61 8.28 7.80 
50 10.00 9,39 6.63 8.31 7.63 
6 0 10.00 9. 4 3 8. 91 8. 4 3 7.99 
70 10.00 9.45 8.95 6.50 8.07 
80 10.00 9.47 6.96 6.54 6 .12 
90 10.00 9.46 9.01 6.57 8 .17 

100 10.00 g. 4 9 9.02 6.59 8 .19 
110 1.61 1.60 1.79 1.77 1.75 
12 0 • 3 4 . 3 4 ,33 .33 .32 
130 • 0 3 .03 .03 .03 .03 
140 • 0 0 .oo .oo .oo • 0 0 
150 • 0 0 .oo • 0 0 .oo .oo 
170 -1.46 -1.4E -1. 47 -1.47 -1.47 
200 - 2 .47 -2.47 -2.46 -2.46 - 2 .46 
300 -3. 6 0 -3.60 -3.60 -3.60 -3.60 
4 00 -4.02 -4. 0 2 -4. 0 2 - 4. 0 2 -4.02 
50 0 - 4. 2 1; -4. 2 4 -4.24 -4.24 -4.24 
60 0 -4.38 -4.38 -4. 3 6 -4.38 -4.36 
700 -4.48 -4.48 -4.48 -1;. 46 -4.48 
8 00 -4. 55 -4. 5 5 -4.55 -4.55 -4.55 
900 -4. 6 0 -4.60 -4.60 -i+.60 -4.60 

1 000 -4. 6 4 -4.64 -l+.64 -4. 6 4 -4.64 

::::2 

TEMPER ATURE S IN RADIAL HE AT l'"LDW 
•••••••••••••••••••••••••••••••• 

LAT ENT HEAT 

1.5 2.0 

6. 5 6 4 .16 
7.01 4.90 
7.31 5.41 
7 ,35 5. "6 
7.39 5. 5 5 
7. 5 6 5.67 
7.66 6.03 
7.74 6.14 
7.79 6.23 
7. 62 6.28 
1. 73 1.62 

.31 • 26 

.03 .02 
.oo • 0 0 
.oo .oo 

-1.46 -1. 50 
-2.46 -2.49 
-3.60 -3.60 
-4. 02 -4. 02 
-4.24 -4.24 
-4.38 -4,36 
-4. 48 -4.46 
-4.55 -l+.55 
-4 .60 -4.60 
-4.64 -4.64 

DENSITY, 10 HJ/H?, 

~ 

3.0 

-.12 
1.87 
2.75 
2.81 
2.99 
3.47 
3.72 
3.69 
4.02 
4.10 
1.34 

.16 
• 01 
.oo 

-.35 
-1. 57 
- 2 . 52 
-3. 61 
-4.02 
-4. 24 
-4.36 
-4.48 
- I+. 55 
- 4. 6 0 
-4. 65 

4.0 

-1. 39 
- • 19 
- • 11 

.99 
1.45 
1. 76 
1.92 
2.03 
2.12 
2.56 

.97 

.09 
• 0 0 

-.35 
-.70 

-1. E7 
-2. 55 
- 3 .62 
-4. 03 
-4.25 
-4.39 
-I+. 46 
-4.55 
-I+. 60 
-4. 65 

5. 0 

-2.42 
-1.26 
-.91 
-.31 

.36 

.43 
,47 
. 5 0 
.52 

1.07 
.41 
• 01 

-.37 
-.71 

-1.02 
-1.78 
-2.60 
-3.63 
-4.03 
-4. 25 
-4.39 
-4.46 
-4.55 
-4.60 
-4.65 

LATENT HtAT 
DENSITY 

10 

7.0 10.0 1 5 .0 2 0. 0 30. 0 50.0 

-3. 93 -4.75 -4.96 - 5. 00 - 5 . 00 -5. 0 0 
-2.97 -1,.21 -4.85 -4. 98 -5. 00 -5.00 
- 2 .19 -3.69 -4.65 -4.92 - 5 . 0 0 - 5 .00 
-1. 66 -3,30 -4.44 -4.64 -4.99 -5.00 
-1.64 -3.05 -4.25 -4.74 - 4 . 97 -5.00 
-1.19 -2. 76 -4.08 -4. 65 -4.95 -5. 0 0 
-.66 -2.46 -3.90 -4.54 -4. 9 3 - 5 .00 
-. 6 1 -2.24 -3.73 -4.44 -4 .90 -5. 0 0 
-.39 -2.03 -3.57 -4. 33 -4.66 -5.00 
-.66 -1.69 - 3. 42 -4.23 -4.63 -5.00 
-.66 -1.80 -3.30 -4.14 -4.79 -4. 9 9 
-.92 -1.90 - 3. 22 -4.05 -4.75 -4.99 

-1.06 -2.02 - 3. 2 0 -3. 96 -4. 72 -4.99 
-1.33 -2.12 -3.19 -3. 93 -4.66 -4.99 
-1.55 -2.24 - 3 .19 -3,69 -4.64 -4. 9 6 
-2.04 -2.50 -3. 25 -3. 65 -4. 5 6 -4.97 
-2.72 -2.95 -3 .41 -3.86 -4.52 -4.96 
-3.67 -3.74 -3.90 -4.09 -4.lt6 -4.69 
-4.05 -4.09 -4.17 -4.27 -4. 50 -4. 64 
-4. 2 6 -4.26 -4. 3 3 -4 .40 -4.55 -4.61 
-4.39 -4.41 -4.44 -I+. 49 -4.59 -4.80 
-4.49 -4.50 -4 .5 2 -4. 55 -4.63 -4.80 
-4.56 -4.56 -4 .5 6 -4.61 -4.67 -4.81 
-'4.61 -l+.61 -4.63 -I+. 65 -4. 70 -l+.61 
-4.65 -4.65 -4.67 -4.66 -4.72 -4.82 

TE HPERATURE TAUo 
SOURCE INITIAL 

10 - 5 . 0 100 



TAU 

100 
200 
300 
330 
360 
390 
4 20 
450 
510 
600 
700 
800 
900 

1000 
2000 
3000 

......-S) 

IV 

1.0 

10.00 
1 o . o o 
10.00 

, 81 
• 0 2 
• o o 
• 0 0 

-1.51 
-2.40 
-3. 04 
-3.44 
-3.70 
-3.89 
-4. 0 2 
-l+. 5 9 
-4.79 

1.1 

9. 4 9 
9,54 
9.57 

.80 

.02 

.oo 

.oo 
-1. 51 
- 2 .4 0 
- 3. 0 4 
-3 .44 
-3.70 
-3.89 
-4.02 
-4.59 
-4.79 

1. 2 1.3 1. 4 

9.02 8. 59 R,19 
9.12 8.73 8 .37 
9.17 6.81 8 .47 

.80 • 8 o .79 

.02 .02 .oz 
• 0 0 • 0 0 . oo 
.oo .oo .oo 

-1.51 -1. 51 -1.51 
-2.40 -Z.40 -2.40 
-3,04 - ~. 04 - 3. 0 4 
-3.44 -3.44 - 3 .44 
-3. 7 0 -J.70 - 3 .70 
-3.89 -3.8<; - 3 .89 
-1+. 02 -I+. 02 - 4 . 0 2 
-4. 5 9 -4.59 -4.59 
-4.79 -4.7<; -4.79 

TEMP ER ATU RES IN RAO I AL HEAT FLOH 

·······················4········ 

1.5 

7. 82 
8 . 04 
8.16 

.79 

.oz 

. o o 
- • 01 

-1.51 
-2.40 
- 3. 04 
-3.44 
- 3. 70 
- 3 .89 
-4.02 
-4. 59 
-4.79 

LATENT HEAT DENSITY, 1 0 HJ/t13 

R 

2.0 3.0 

6.28 4, 10 
6.65 4. 69 
6. 8 5 5.01 

• 76 • 6 6 
.oz • 0 z 
.oo .oo 

-.17 -.44 
-1.sz -1. 55 
-Z.40 -z. 42 
-3.04 -3. 05 
-3.44 -3. 45 
-3.70 -3. 71 
-J. 8 9 -3.89 
-4.02 -4. 0 3 
-4. 59 -4. 59 
-4.79 -4. 79 

4. o 5.0 

2.56 1.07 
3. "31 2 .19 
3.70 2. 69 

.56 .41 

.01 • 01 
- • 05 - • 3 0 
-.68 -.87 

-1. 59 -1. 64 
-z. 43 -Z.46 
-3. 06 -3.07 
-3. 45 -3.46 
-3.71 -3. 71 
-3.89 -3.89 
-4. 0 3 -4. 0 3 
-4.59 -4.59 
-l+.79 -4.79 

LATENT HEAT 
DENSITY 

10 

7.0 10.0 15.0 2 o. o 30.0 so.a 

-. 68 -1.89 - 3 .42 - 4. 2 3 -4. 83 -5.00 
,39 -.91 -2. 5 2 -3 .46 -4.45 -4.95 
.93 -.64 -1. 91 -2. 92 -I+. 06 -4. 67 
.07 -.66 -1. 8 6 -2. 61 -3.98 - 4 .83 

-.32 -1. 02 - z. 0 3 - z. 81 -3.90 -4.80 
-.73 -1.34 - 2 .16 -2.81+ -3.85 - l+ .76 

-1. z o -1.E5 -Z.3Z -2. 90 -3.BZ -l+.73 
-1. 7 7 -2.02 - z .5 0 - 2 .96 -3. 80 -4.70 
-Z.51 -2.63 -2.89 -3. 20 -3.8Z -4.64 
-3. 10 -3.16 -3. 31 -3.49 -3. 90 -1+. 5 7 
-3,48 -3.52 -3 . 6 1 -3. 73 -4.01 -4.54 
-3.73 -3. 7 5 -3.82 -3. 90 -4.11 -4. 5 3 
-3.90 -3. 92 -3.97 -4. 03 -4.19 -4. 5 4 
-4.0l+ -4.05 -4.0 9 -4.14 -4. 26 -4. 55 
-4.59 -4.59 -4.60 -4.62 -4.65 -4.74 
-4.79 -4.79 -4.79 -4. 60 -4.82 - 4 ,8 6 

TE14PERATURE 
SOURCE INITIAL 

TAU
0 

10 - s. 0 3 00 



TAU 

100 
200 
300 
400 
500 
600 
700 
6 00 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1600 
1900 
2000 
3000 
4000 
5000 
&OOO 

--.tj 
~ 

1.0 1.1 

10 . 0 0 c; .49 
10. 00 9,54 
10 . 00 9.57 
10.00 9,57 
10.00 9.59 
10.00 9 . 6 1 
10.00 9.62 
10.00 9 .62 
10.00 9.62 
10.00 9 . 62 

.1 5 .15 
• 0 0 . oo 

-.64 -.65 
-1.87 -1.87 
- 2 . 37 -2. 37 
- 2 .71 -2.71 
- 2 . 96 - £ . 96 
-3. 16 -3.1 6 
-3. 32 - 3.32 
-3. 46 -3.46 
- 4 . 25 -1,. 25 
- 4 . 60 - 4 .60 
-4.79 -4.79 
-t,,69 -4. 89 

1. 2 1.3 1.4 

9 .0 2 8.59 6 .1 9 
9 .12 6.73 6 .3 7 
9.17 8.61 8 .47 
9.17 8. 61 '3 . 4 7 
9.22 8.68 8 . 56 
9. 25 6. 92 6 .61 
9.26 8.94 6 . 6 4 
9 . 28 8. 9 6 6 . 67 
9.28 8.97 B.67 
9.28 8.97 6 . 6 7 
.15 .15 .1 5 
.oo . oo • 0 0 

-. 65 -. 65 -.6 5 
-1.67 -1. 8 7 - 1 .87 
-2.37 -2.37 -2.37 
- 2. 71 - 2 .71 - 2 . 71 
-2. 96 -2.96 - 2 .96 
-3.16 -3.16 - l. 16 
-3.32 -3. 32 - 3 .3 2 
-3.46 -3. 46 - 3 .46 
-4. 25 -4. 2C: -4. 25 
- lt . 6 0 -4. 6 0 -4. 60 
-4.79 -l+.79 -c.. 79 
-lt.89 -4.89 -4. 89 

TEHPERATURES IN RAO IAL HEAT FLOW 
••••••••••••••• •• •••••••••• •••• • 

1.5 

7. 82 
8.04 
8.16 
6.16 
8 . 27 
8.33 
6.36 
6.39 
8. 40 
8. 40 

.15 

.oo 
-. 66 

-1. 87 
-2.37 
- 2 .71 
-2. 96 
- 3 .16 
-3. 32 
-3.46 
- 4. 25 
-4. 60 
-4.79 
-4. 69 

LAT ENT HEAT DENSITY , 10 HJ/H 3 

p 

2.0 3 . 0 

6.26 It. 10 
6 . 65 lt. 69 
6.85 5.01 
6 . 6 5 5. 01 
7.04 5.31 
7.14 5 . 46 
7. 20 5. 5 7 
7. 26 5.65 
7. 2 7 5.67 
7.27 5. 67 

.15 .13 
• 0 0 .oo 

-. 6 7 - • 72 
-1.67 -1.86 
-2.37 - 2. 38 
- 2 .71 -2. 71 
-2 .96 -2.96 
-3.16 -3.16 
- 3.32 - 3. 33 
-3.46 -3 .47 
-4.25 -4. 25 
-4.60 -4. 60 
-4.79 -4. 79 
-4. 8 9 -4. 8 9 

4.0 

2 . 56 
3.31 
3 .70 
3 ,70 
4.09 
It. 26 
4,41 
4.51 
4,54 
4.54 

• 12 
• 00 

-.78 
-1. 69 
-2. 3 8 
- 2 .72 
-2.97 
- 3 .17 
- 3 . 33 
-3.47 
-4. 25 
-4.60 
-4. 7 9 
- 4 .89 

5 . 0 

1. 07 
2 .19 
2 . f:9 
2 . f:9 
J , 14 
3 , 36 
l.51 
3 . 63 
3 . 6 6 
3 . 66 

• 10 
.oo 

-.65 
-1. 9 1 
-2.39 
- 2 .72 
-2.97 
-3.17 
-3. 33 
-3.47 
-4. 25 
-4. 6 1 
-4.79 
-4.89 

LAT ENT H E AT 
DENSITY 

10 

7.0 10.0 15. 0 2 0. 0 30,0 50 .0 

-.66 -1.69 - 3.42 -4. 23 -t.. 63 - 5 . 00 
• l9 -.91 -2 . 52 -3 .46 -4.45 -4.95 
, 93 -. 64 -1. 91 - 2 . 92 -4.08 - 4.8 7 

1.26 .06 -1.70 -2. 63 -l.79 -4.75 
1.72 .22 -1.~1 -2.33 - 3 .56 -4. 63 
1.93 .25 -1.01 -2. 04 - 3. :n -i.. 51 
2 .07 . 21 -.78 -1.81 -3 .13 -4. 39 
2 . 31 • 4 7 - .8 2 -1. 62 -2.95 - 4. 28 
2 . 33 .75 - • 7 0 -1.53 - 2 .8 2 -4.17 
2.33 • 92 -.56 -1. 46 -2.71 -4.06 

• 0 5 .oo -. 83 -1. 50 - 2 . 64 - 3 . 99 
-.18 -.63 -1. 26 -1.79 -2.69 - 3 . 93 

-1. 01 -1.27 -1. 6 6 - 2 . 07 -2.79 -3. 69 
-1. 9 4 -2.02 - 2 . 20 -2.43 -2. 94 -3.87 
- 2 .42 -2.47 -2.58 - 2 . 73 -3 .11 -3.86 
- 2 .74 -2.78 - 2 . 86 -2. 97 -3. 26 -3. 'J2 
- 2 . 98 - 3 .01 - 3 .08 - ;-i . 17 -3.40 -3.96 
-3 .18 - 3 .20 -3.26 - 3 . 33 -3.53 -4.01 
- 3. 3 4 -3.36 -3.41 -3. 47 -3. 64 -4. 0 6 
-3. 48 -3.1+9 - 3 . 53 - 3 . 59 - 3.73 -4.11 
-4.25 -l+.26 -4.27 -4. 29 -l+. 35 -4.52 
-4. 61 -4.61 -4.62 -4.63 -l+.66 -4.74 
-4.79 -l+.79 -4.80 -4. 80 -4.62 - 4.86 
-4. 89 -lt.89 -4.89 -4.90 -4. 90 -4.93 

TEHPERATURE TAUo 
SOURCE INITIAL 

10 -5. 0 1000 



TAU 
1. 0 1. 1 1.2 1.3 1.4 

1 10.00 7.17 4.56 2. 2 0 -.oo 
2 10.00 8.25 6.61+ 5.56 4.56 
3 10.00 6.56 7.25 6. 0 7 4. 97 
4 10. 00 8.68 7.46 6. 26 5 .11 
5 10. 00 8.76 7.63 6. l 8 5.23 
6 10,00 8.82 7. 74 6.47 5,31 
7 1'.l. 0 ll a.66 7.62 6. 5 4 5.36 
8 111. 0 () 8.89 7.87 6.93 6.06 
9 10. 0 0 8.69 7.87 6. 9 J 6.07 

1(j to. oo 8.89 7.67 6.93 6.07 
11 3.12 2.97 2.82 2.56 2.32 
12 1. li5 .99 ,95 .66 • 78 
13 • 14 .12 .11 .09 .01 
14 .oo .oo ,0 :1 -. 0 6 -.30 
15 -.97 -1. 0 4 -1.11 -1. 2 3 -1.35 
16 -2.22 - 2 .27 -2 .31 -2. Ja -2.1+5 
17 -3.03 -3. c 6 -3.09 -3.15 - 3. 20 
18 -3. 68 -3.70 -3.73 -3.77 -3,81 
19 -4. 20 -4.22 -4. 24 -4.28 -4.31 
20 -4. 6 1 -4.63 -4.65 -4.68 -4.71 
30 -6.83 -6.83 -6.84 -6.85 -6.86 
40 -7.73 -7.74 -7 .74 -7.74 -7.75 
50 -8.23 -11.24 -8.2'+ -8. 21+ -8.24 
60 -8.55 -ll.55 -6.55 -8. 56 -8. 56 
70 -6. 77 -8. 77 -8.77 -8.78 -8.7il 
81i -8.93 -8.94 -8.94 -8. 91+ -6.94 
90 -9.06 -9. (J 6 -9.06 -9. 0 6 -9. 06 

100 -9.16 -9.16 -9.16 -9.16 -9.16 
20 0 -9. 59 -9.59 -9 .59 -9. 5 9 -9.59 

~ 

TEHPE RAT UKES Ifi RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

LA TC:NT HEAT DENSlTY, 10 HJ/N :, 

R 

1.5 2. 0 3 .u 
"· 0 

5.L 7.0 

- .10 -3.06 -8. 07 -9.51 -9.92 -10.00 
3. 62 -. 43 -6. 37 
3.'35 - • 26 - 5 .16 
4. 0 8 -.16 -4.22 
... 16 - • 10 -3. 57 

"· 22 -.05 -3. 04 
4. 26 -.oo -2.61 
5.26 • 70 -2. o3 
5. 26 1.10 -2.32 
5.26 2. 22 -1.96 
2. 1\l • 96 -1. 87 

• 70 -. 09 -2.27 
,05 -,63 -2.67 

-.52 -1.44 -3.05 
-1. 45 -2. GT -3.43 
-2.52 -2.92 -3,89 
-3.25 -3.55 -1+.31 
-3.85 -I+. u 9 -4.71 
-4.34 -4.51+ -5. 05 
-4.73 -4. 90 - s . 34 
-6.87 -6. 9 2 -1.01 
-7.75 -7.76 -7.86 
-8.25 -8. 2 6 -8. 31 
-8.56 -8.57 -8.60 
-8.78 -8,79 -ll. 81 
-8. 91+ -8.95 -8. 96 
-9.u6 -9.1i7 -9.08 
-9, if> -~.16 -9 .17 
-9.59 -9.59 -9.59 

-6.51 
-7.66 
-6.9J 
-6.JJ 
-5.81 
-5.37 
-5.U5 
-l+.79 
-4.61 
-i.. 4 5 
-4. 31 
-4.43 
-4.~9 

- ... 76 
-I+. 99 
-5.22 
-5.47 
-5. TO 
-5. 90 
-7.28 
-7.% 
-8. 38 
-8,65 
-8. ll4 
-6. 99 
-9.10 
-9,19 
-9.60 

-9. 5 0 
-9. C1 
-8.46 
-a.02 
-7. 5 6 
-7.19 
-6,87 
-6.58 
-6.36 
- 6 .16 
-&.DO 
-5. 90 
-5.90 
-5.94 
-0. u 1 
-6.12 
-6. 21+ 
-6. 3 7 
-6.50 
-7.51 
-8.09 
-8.45 
-a.10 
-8.86 
-9. 02 
-9.12 
-9. 2 1 
-9.60 

LATENT HEAT 
DENSITY 

10 

-9.95 
-9. 84 
-9.tT 
-9. 48 
-9. 27 
-9. GS 
-8.85 
-8.64 
-8.46 
-6.26 
-8.12 
-7.98 
-7.b7 
-7.78 
-7.72 
- 7. 68 
-7. 67 
-7.67 
-7. 68 
-8.04 
-6.39 
- 8 .64 
-8.83 
-8.98 
- 9 . i.i9 
-'l.18 
-9. 26 
-9.61 

10.0 15.0 20. 0 30.0 50.0 

-10. 00 -10. 0 0 -10. u 0 -10.ou -10.00 
-10.01) -10. 0 0 -10. :Ju -lC.00 -10.00 
-9.99 -10. o a -1 0 .00 -10.00 -10. uo 
-9.97 -10. 0 0 -10. (, ll -10 • ..io -10.00 
-9,9 .. -10. 0 0 -1 0 . 0 IJ -10.00 -10.0 0 
-9. 89 -9.99 -10.00 -10.00 -10.00 
-9.84 -9."9 -10.0 il -10. o a -10.00 
-9.77 -9.96 • -1U.O:J -1 u .oo -10.0~ 
-9.70 -9.96 -11'.i.GO -10. o a -10.00 
-9.63 -9. 97 -10.00 -10.uo -1u.oo 
-9.55 -9.95 -Hi.O!l -10. 00 -10. L ll 
-9.47 -9.94 -9.9 9 -10.0~ -10.00 
-9.39 -9.92 -9.9<! -llJ. 00 -1u.OO 
-9.31 -9. 91 -9. '19 -10.00 -1 0 .o u 
-9.24 -9.69 -9.99 -iii. u I) -10.00 
-9.17 -9.87 - 9 .98 -10.00 -1 0 .co 
-9.11 -9.85 -9.98 -1 0 . O!l -10. u u 
-9.05 -9. 83 -9.'li8 -10.00 -10. (; 0 
-9.00 -9.81 -9.97 -10.00 -10.00 
-8.96 -9.79 -9.97 -10.00 -10.uo 
-6.81 -9.61 -9.90 - 9 . 99 -10.00 
-8.88 -9.52 - 9. 8 3 -9.9il -10. G 0 
-8.96 -9.48 -9.78 -9.97 -10,LO 
-9.l'7 -9.47 -9.74 -9. % -10 .o 0 
-9.16 -9.48 -9.72 - 9 . 94 -10.00 
-9.23 -9.'+9 -9.71 --j.93 -10.00 
-9.30 -9.51 -9.70 -9.9 2 -10.00 
-9.35 -9. 5 3 -9.7 0 - 9. S1 -10.00 
-9.64 -9.69 -9.75 -9. o7 - 9 .98 

TEMPERA TUR£ TAU 0 
SOURCE INITIAL 

10 -10. 0 10 



TAU 
1.0 1.1 1.2 1.3 1. 4 

10 10. (]0 6.69 7.6r 6.91 6.07 
20 10.00 9. 0 9 6.26 1. 5 0 6.60 
3ij 10.00 9.16 6 ... o 7.79 7.05 
33 1. 30 1.25 1.20 1.10 1.c1 
36 .02 .02 • 0 2 • 0 1 • 01 
39 - • 9 J -.98 -1.0 2 -1.10 -1.1& 
4 2 -2.73 -2.75 -2. 77 -2. 8 0 -2.83 
45 -3.74 -3.75 -3.76 -3.78 -3.60 
51 -4.98 -4.99 -5.00 -5.01 -5.02 
61J -6.09 -6.C9 -6.10 -6.11 -6.11 
70 -&.64 -6.84 -&.64 -6.85 -&.65 
80 -7. 34 -7.3'4 -7 .34 -7.34 -7.35 
90 -7.70 -7.70 -1.1a -7.70 -7.70 

1oc -7.97 -7.97 -7.97 -7.97 -7. 96 
200 -9.07 -9.07 -9.07 -9. 0 7 -9.07 
301i -9.39 -9.39 -9.39 -9.39 - 9 .39 
1+0 0 -9.55 -9.55 -9.55 -9. 55 -9. 55 

~ 

vi 

TEMPE RA TU~ES IN RADIAL HEAT FLOH 
•••••••••••••••••••••••••••••••• 

1.5 

5. 26 
6 . lit 
6.45 

• 93 
• 01 

-1.23 
-2. 8& 
-3.82 
-5.03 
-6.12 
-&. 66 
-7.35 
-7.71 
-7. 98 
-9.07 
-9.3<J 
-9. 55 

LATC:NT HEAT DENSITY, 10 11J/H .!> 

R 

2. 0 3 . 0 

2.22 -1.96 
3. 27 -.57 
3.52 - .16 

. 51 - • 61 
-.32 -1. 65 

-1.61 -2.49 
-3. IJJ -J.49 
-3.94 -4. 2& 
-5.10 - 5 .29 
-6,16 -6.27 
-6.68 -&.95 
-7. 37 -7. 42 
-7.72 -7.7& 
-7. 99 -6.02 
-9.07 -9. 08 
-9.39 -9. 40 
- 9 .55 -9.55 

4.ll 

-4.61 
-2.61 
-1.66 
-2.32 
- 2 .64 
-3.42 
- ... u 8 
-4.66 
-5.56 
-6.43 
-7. il& 
-7.49 
-7.61 
-8.0& 
-9.J9 
-9.40 
-9.55 

5.o 

-6.36 
- 4 .62 
-3.63 
-3.64 
-3.94 
- 4 .29 
-4.71 
- 5 . 15 
-5.86 
-6.61 
-7.16 
-7.58 
-7.'68 
-8.11 
-9.10 
-9.41 
-9.5& 

LATENT HEAT 
DENSITY 

1C 

7.C 1i.1.o 15.a 20.u 30.0 50. o 

-8.46 -9. 6 3 -9. 97 -10.00 -10.00 -10.00 
-7. 0 2 -6. 6 3 -9. 76 -9. 97 -10.0.i -10.00 
-6.06 -8.12 -~. 50 -9. 8 9 - 9 . 99 -10.00 
-5. 86 -7.94 -9.41 -9.85 - 9 .99 -10.0ll 
-5.63 -7.79 -9.32 -9. 82 -9.99 -1 0 ... 0 
-5.8b -7.69 -9.23 -9.7 8 -9. 96 -1U. 0 0 
-6. u 1 -7.63 -9.16 -9.74 -9.98 -lil.00 
-6.18 -7.61 -9. 0 9 -9. 70 - 9 .97 -lil.00 
-6. 5 7 -7.6& -6.99 -9.61 -9. 4:6 -10.ou 
-7. !'& -7.62 -6. 90 -9.53 -9.93 -u . oo 
-7. 4d -8.Dl -8.68 -9.46 - 9 . 9 0 -10.00 
-7.79 -6.19 -o. 6 9 -9.i.1 -'J. 8 7 -10.00 
-6.ri. -8.35 -8. 92 -9. 36 - 9. 85 -10.00 
-8. 21+ -8.49 -8. 9& -9.:3& - "'• 8 2 -1 0 .0 .i 
-9,13 -9.18 -9.31 -9. 4o -9.72 - 9 . 'Jo 
-9.lt 2 -9.41- -9.50 -9.57 -9.72 -9.93 
-9.5& -9.58 -9. &1 -9. 65 -9.75 - 9 .~1 

il"EHPERA JURE T AU o 
SOURCE INITIAL 

10 -1 0 . 0 30 



TAU 
1. 0 1.1 1.2 1. 3 1.4 

10 10. 00 8.69 7.87 6.93 6.07 
20 10. 00 9. 0 9 8 .2 6 7.50 6. ell 
30 10. 00 9.16 a.i.o 7. 7 0 7.05 
40 10,00 9.20 8.lt7 7.80 7.16 
50 10.DO 9.20 8.<+7 1.ao 7.18 
60 10.00 9.26 8 .5 8 7. ":i5 7.38 
70 10. GO 9.28 8,62 8. 0 2 7.46 
80 10. 00 9.30 8.66 8, 01 7.52 
90 10. (j () 9.31 8.66 8, 11 7.57 

10il 10. 00 9,32 8 .71 6.11+ 7.61 
110 ,10 .10 • 0 9 • 0 8 • 0 8 
120 -1.60 -1.62 -1. 64 -1,66 -1. 69 
130 -3.56 -3.57 -3.57 -3.511 -3.59 
140 -4. 58 -4.59 -4.59 -4.60 -4. 6ll 
150 -5.26 - ~. 2 6 -5,28 -5.29 -5,29 
170 -6. 20 -6. 2 0 -6.20 -6.21 -6.21 
2CG -7.03 -7.03 -7 .o 3 -7.04 -7. 04 
300 -6,26 -8,26 -8.26 -6.26 -8.26 
40C - 8 .76 -8.76 -6.76 -8. 7 & -6.76 
500 -9.03 -9. 0 4 -9.0lt -9.04 -9.04 
600 -9.21 -9.21 -9.21 -9. 21 -9.21 
700 -9.33 -9.33 -9.33 -9. 33 -9.33 
8 0 tl -9.42 -9.1+2 -9 .i. 2 -9.4 2 -9.42 
9 011 - 9 .49 -9.49 -9.49 -9. 4 9 -9.49 

1000 -9.54 -9.54 -9,5'+ -9. 54 -9.54 

~ 

TEHP~KATURES IN RAOIAL HEAT FLOW 
·························4·····~ 

LATENT HEAT 

1.5 2. () 

5.26 2.22 
6.14 3.27 
6.45 3,52 
6.60 4.18 
6.60 It. l.6 
6. 8!+ 4,60 
6. 91t It. 77 
1.01 4,90 
7.07 5,00 
7,12 5 . (jg 

• 07 • 0 It 
-1,71 -1. 85 
-3.60 -3. 66 
-4.61 -4,65 
-5.30 -5.32 
-6. 21 -6.23 
-7. 01+ -7.05 
-8.26 -8,26 
-8.76 -6.76 
-9. 01+ -9. 04 
-9.21 -9. 21 
-9.33 -9.33 
-9.42 -9.42 
-9.49 -9.49 
-9.5'+ -9,51t 

DENSITY, 11) HJ/H~ 

R 

3. il 

-1.'::l6 
-.57 
-.16 
-.07 
1.38 
1. 68 
1. 79 
1.87 
1, 93 
1.98 
- • 29 

-2. 22 
-3.81 
-4. 71t 
-5. 41) 
-6.27 
-7.07 
-8, 27 
-6.77 
-9.04 
-9.21 
-9.33 
-9. 42 
-9.49 
-9.51+ 

... 0 

-4.61 
-2,81 
-1.aa 
-1.68 
-.64 
-.39 
-.31 
-.25 
-.21 
-,17 

-1.20 
-2.68 
-4. 0 3 
-4.88 
-5.50 
-6.33 
-1.11 
-8. 211 
-6. 71 
-9.04 
-9. 22 
-9.J4 
-9.42 
-9.49 
-9.55 

5.0 

-6.3o 
.... 62 
-3,63 
-3.05 
-2. 81 
-2.31 
-1.96 
-1.69 
-1,47 
-1, 26 
-2.05 
-3.17 
-4. 211 
- 5 .t.5 
-5.62 
-6.41 
-7.l.6 
-a.30 
-B.76 
-9.i.5 
•':j. 22 
-9.34 
- ':} . 43 
-9.49 
-':I. 55 

LATENT HEA T 
DENSITY 

10 

7.C 10.0 15. 0 20.0 3C.O 50.0 

-8.46 -9.63 -9.97 -10.0 0 -10 .oo -10. il 0 
-7. [, 2 -8.83 -9.76 -9.97 -HJ.00 -1U.OO 
-6. 0 6 -b,12 -9.50 -9.89 -9.99 -10. 0 0 
-5. 40 -7.55 -9.20 -9.77 -9.98 -10.00 
-5.00 -7,12 -8. 91 -9.63 -9.% -10. 00 
.... 60 -6.77 -8.66 -9.48 -9.93 -l.U,00 
- ... 2<t -6.43 -li.42 -9.34 -'J. d9 -l. 0. 0 0 
-3. 94 -6.14 -8.19 -9.19 -9. 8 5 -10.00 
-3.69 ... 5. 8 ~ -7.98 -9. 0 5 - 9. 81 -10.uo 
-3.47 -5. 66 -7.79 -8.91 - 9 .76 -9. ':19 
-3.66 -5.55 -7.62 -6. 78 -9.70 -9.99 
-4.21 -5.66 -7.51 -8.66 -9. 65 -9. 99 
-4.89 -5. 92 -7.48 -8.57 -9. 60 -9. 'J 8 
-5.47 -6.23 -7.51 -d.51 -9.55 •Y,98 
-5.93 -6.52 -7.56 -6.47 - '::l. 5 LI -9. 9 7 
-o.61 -6. <39 -7.75 -8.47 - 9 .42 -9.96 
-7,26 -7.51 -8. 1H -8, 53 -9.35 -9.94 
-6,34 -li.42 -8.61 -6,84 -9.30 -9. d 5 
-8.1!0 -8.84 -11.94 -9. 0 7 -9.35 -9. 7 9 
-9. ~6 -9. (19 -':i. 15 -9.23 -<j ... 2 -9.76 
-9. 2 3 -9.25 -9.29 -9.34 -9.411 -9.75 
-9.34 -9,36 -9.39 -9.4J -9.53 -9.74 
-9.43 -c;,,44 -9.'+6 -9.1+9 -9.57 -9.75 
-9.50 -9,50 -9.52 -9. 55 -9.61 - 9 .76 
-9.55 -9.56 -':I. 57 -9. 59 -9.64 -9.77 

TEMPERATURE TAUo 
SOURCE I NIT I Al 

10 -10. 0 100 



TAU 
1, 0 1,1 1.2 1,3 1,4 

1CO 10.00 9.32 8.71 8,14 7. 61 
200 10.00 9.38 8,81 a. 2 e 7. 80 
300 10.00 9.<t3 8.90 8.42 7.98 
330 . oo .oo .o D • 0 LI , Ii 0 
360 -3. 5 7 -J. 5 7 -3.57 -3.58 -3.58 
390 -I+. 85 -i..85 -4. 8 5 -4.86 -4.86 
1+20 -5. 63 -5.&l -5. 6 4 -5. 6 4 - 5 . 6't 
450 - 6 .18 -6.18 - 6 .1!1 -6.18 -6.1 9 
510 -6. 92 -6.92 -6.92 -6.92 -6.9 2 
60 0 -7. 59 -7. 59 -7.59 -1. 5 9 -7. 59 
700 -6.05 -8.05 -8.05 -e. o 5 - e . 05 
800 -8.3 6 -6.3 6 -6.3 & -8.3& -6.36 
9 0C -8. 59 -11.59 -8.59 -8. 5 9 -8.5 '3 

10 0 (j -8.76 -8.76 -6.76 -8.76 -8.76 
2000 -9.47 -9,47 -9.lt7 -9. 4 7 - 9 . '+7 
3il0 Ii -9.72 -9.72 -9.72 -9. 7 2 - 9 .72 

--S) 
-...J 

TEHP E" ATU RES IN RAD IAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1,5 

7,12 
7. 35 
7.56 

• 00 
-3,59 
-4. 86 
-5. E.4 
-6.19 
-&.92 
-7.59 
-8.05 
-e.3& 
-6. 59 
-8.7& 
-9.47 
-9.72 

LATENT HEAT OENSITV , 10 MJ/H
3 

R 

2 , 0 3. 0 

5 , u9 1. 98 
5,46 2 . 81 
5 ,8l 3,40 
-.21 - • 83 

-3.61 -3.68 
-4.88 -4.91 
- 5 . 65 - 5 .68 
- 6 .19 -6.21 
- 6 . 93 - &.94 
•7,bO -7.60 
-8.06 -8.06 
-8.3& -8. 37 
-8.59 -8.59 
-a.1& -8.7& 
- 9 .1+7 -9. 47 
-9. 72 -9. 72 

... iJ 

-.17 
1,14 
1.11 

-1. 33 
-3.78 
-It. "37 
-5.71 
-6. 24 
- 6 . 96 
-7.61 
-8.07 
-8. 37 
-8. 5 9 
-6.76 
-9.47 
-9.72 

5 . 0 

-1, 28 
-.11 

. 42 
-1. 6 0 
-3.91 
- 5 .0lt 
-5.76 
- 6 . 27 
- 6 . 98 
-7.63 
-8,07 
- 8 ,36 
- 6.60 
-6.76 
-9.47 
- 9 .7 2 

LAT EN T HEAT 
DENS ITY 

10 

7.0 10,C 1 5 , 0 20. v 30,v 50,0 

-3,47 -5.66 -7.79 -8.91 - 9 .76 -'1. 99 
-2.36 _,_,3 5 -6.49 -7. 82 -9.20 -9. 9 3 
-1. 59 -3,5!1 -5. 74 -7.13 - 8 .71 -9.61 
-2. 69 -3, 93 -5. 67 -6.98 -11.58 - 9 . 76 
- ... 22 -4.62 -5.94 -6.~7 -8.<t7 - '3 .72 
-5. 22 -5.57 -6.32 -7.10 -8.41 - '1 . 6 7 
- 5 .88 -6.13 -6. 6 7 -7. 27 - 6. 3<J - 9.&2 
-6. 36 -6. 5 5 -6. 96 -7.44 -8.40 - 9.58 
-7. (j 3 -7.1 5 -7.42 -7.75 - 8 . i.6 - 9 . 5 0 
-7. 66 -7.7l -7.89 -e.1 0 -8. 59 -9.43 
- e .1 0 -8.14 -8.25 -8. 39 -8. 73 - 9 , 39 
-a. J g -8. 43 -8. 50 -8. 60 - l:i . 8& - 9 . 3 8 
-o,61 - a .63 -8.69 -8.77 - e • .,6 -9. 39 
-8.77 -6.7'3 -8.84 -8. 90 - 9 .05 - 9 . 4 1 
-9.47 -9. 4 8 -9.49 -9.50 -9.5 5 - 9 . 6 6 
-9.73 -9.73 -9. 7 3 -9.74 -9,76 - ":> .82 

TEMP ER ATU RE TAU 0 
SOUR CE INITIAL 

10 -10. a 3 00 



TAU 

100 
20 C 
30 0 
1+00 
500 
600 
700 
8C.0 
9 0 0 

1() (i0 
110 0 
1200 
1300 
1400 
1500 
1600 
1700 
160 (, 
1900 
200 0 
30 00 
4000 
5il 0 0 
6 000 

~ 
C>q 

1." 1.1 

10.00 9. 32 
1 0 .ro 9 . 36 
10.00 9.1+3 
10. 00 9.45 
1 0 , 00 9 .t.7 
10.00 9.48 
10.00 9,49 
10.00 9 .49 
10. 00 9.50 
10. ll 0 9 . 5 1 
- 2 .12 - 2 .12 
-4. 83 -1+.83 
-5.81 - 5 . 8 1 
- 6 . 4 4 - 6 .41+ 
-6.68 -6.66 
-1.22 -1. 22 
-7.50 - 7.50 
-7.72 -7.72 
-7.91 -7. 9 1 
-8.0 8 -a. as 
-9.01+ - 9 . 04 
- 9 . 5 0 -9. 50 
-9. 73 -9.73 
-9.66 - 9 .86 

1.2 1.3 1 .1+ 

8 .71 8.14 7, 6 1 
8 .111 8. 2 8 7. 8\] 
8,9Q 8.1+ 2 7. 98 
8.95 8 ... 8 8 , OD 
8, 98 a. 5 J 6 .11 
9 .o a 8. 5 6 8.16 
9. 0 2 o. 5 9 8.20 
9 .o 2 8. 5 9 a.20 
9,05 6.63 8. 2 1+ 
9.li6 8,65 8 .27 

- 2 .73 -2. 7 3 - 2 . 7 3 
-1+.83 -4. 8 3 -4. 83 
-5.81 -5.81 - 5 , 81 
-6,'44 -6.1+4 -6.1+4 
-6.86 -6.88 -6. 86 
-1. 22 -1.22 -7. 22 
-7.50 ·7. 5 D -7 , Sil 
-7.7 2 -7.7 2 -7.7 2 
-7.91 -7. 9 1 -7. 9 1 
-8. 0 8 -8. 0 8 - 6 .0a 
- 9 .o .. -9.04 - 9 .0lt 
-9. 50 - 9 . 50 - 9 .50 
-9. 7 3 -9.73 -9.73 
-9.86 -9. 66 -9.86 

TEMPERA TU RES IN RADI AL HEA T FLOW 
•••••••••••••••••••••••••••••••• 

1, 5 

7. 12 
7,35 
7.56 
1. 66 
7. 7J 
7.78 
7.83 
7.83 
7. 88 
7.92 

- 2 . 73 
-4.83 
- 5 . 81 
-6. 41+ 
-6. 88 
-7. 22 
-7. 50 
-1.1 2 
-1. 91 
-8. 0 8 
- 9 . 04 
-9.50 
-9.73 
- 9 . 86 

LAT EN T HEAT DENSITY, 10 MJfM :'.> 

R 

2,0 3 , 0 

5 , 0g 1. 98 
5 ,46 2.81 
5,83 3.40 
6, uO 3. 66 
6 , 11 3, Bit 
6. 20 3,98 
6.28 4.11 
6 ,28 4,11 
6 .;37 ... 25 
6 . 41+ 4.35 

- 2 . 75 -2. 80 
-4. a .. -I+. 86 
-5.8 2 -5. 8 3 
-6.1+4 - b .1+5 
- 6 , 89 - 6 .6 9 
-7. 2 3 -7. 23 
-7. 50 -7.50 
-1. 72 -7.73 
-7.92 -7. 92 
-a,06 -s, 08 
- 9 , UI+ - 9 ,05 
-9. 50 - 9 . Sil 
-9.73 -9.73 
-9. 66 -9. 86 

I+. 0 

-,17 
1.14 
1,71 
1. ll8 
2 , 0 0 
2 .10 
2.57 
2,57 
2.75 
2. 8 7 

-2.66 
-4, 88 
-5. 84 
-6. 1+5 
-6. 9 0 
-1. 2 1+ 
-7. 5 1 
-7.73 
-7. 92 
-8, 0 6 
-9, 05 
-9. 5 0 
-9.73 
-9. 66 

5 . Ii 

-1, 28 
-.11 

• L+2 
• 46 
,4 9 
• 52 
• 96 

l. 4 1 
1.67 
1,79 

-2. 91+ 
- 4 .91 
-5. 86 
-6.47 
-6. 91 
-7. 21+ 
-7.51 
-7.71+ 
-7. 92 
-8.u9 
- 9 . 0 5 
-9. 50 
- 9 .74 
-9.6o 

LATENT HEAT 
DENSIT'Y 

10 

7,11 10.0 15,0 20,0 30 . 0 50,0 

-J .1+ 7 -5.66 -7.79 -8.91 -9,76 -9.99 
- 2 . 36 -l+.35 -6. lt9 -7. 82 - 9 . 20 - 9 . 9 3 
-1, 5 9 -3,58 - 5 .71t - 7 , 13 -8.71 -9. 81 
-1,15 -3,CS -5.20 - 6 .60 - b . 29 -9. 65 
-. 83 -2.71 -I+. 79 - 6 . 20 -7. 9't -9 . 4 8 
-. 5 9 -2. 43 -4.48 -5.87 -7.65 -9.31 
-.83 -2.21 -I+. 22 - 5 . 60 -7.39 - 9 .11+ 
-. 2 4 - 2.11 -4.05 - 5 . 41) -7.1 8 -8. 99 

• .3 0 -1.91+ -3.89 - 5 . 23 -7. 0 0 - 8 . 85 
, 3 2 -1. 75 -3. 7 0 - 5 . 0 <t -6.8 J -a. 12 

-3, 15 -3.56 -4.39 - 5 , 21+ -6.71+ -6.60 
-l+.98 -5 .11. -5.50 - 5 . 94 -6. 91 - a . 52 
-5. 90 -5. 99 -6, 2 1 -6.1+9 -7.17 -8.48 
- E:. 50 -6. 5 6 -6.72 -6,92 -7.42 -8 ,49 
-6. 93 -6.96 -7. 09 -7.25 -7. 61+ -o. 5 4 
-7. 26 -7. 30 -7. 39 -7. 51 -7.63 -6. 5 9 
- 7. 5 3 -7.56 -1. 0:5 - 7 .73 • 6, 0 0 -8.66 
-7.75 -7. 77 -7. 8 1+ -7. 92 -8.15 -8.73 
-7.91+ -7.96 -a.01 -6. 09 - 6. 28 -8. 7 9 
-a.10 -a.12 -8.16 -8. 23 - 8 ... o -8.86 
- 9 . 05 - 9 . 06 -9. 0 6 -9.11 - 9.16 -9, 39 
-9. 50 -9.51 -9.52 - 9 . 53 -9. 5 7 - 9.68 
-9.74 -9,7i. -9.74 -9.75 - 9.7 7 -9. 83 
- 9 . 86 -9.8 6 -9. 66 -9.67 - 9 . 86 -9.91 

TEMPERA TUR£ TAUo 
SOURCE INITIA L 

10 -10. 0 . 1000 



TAU 

1 
2 
3 
4 
5 
6 
7 
8 
CJ 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
30 
40 
50 
60 
7 0 
80 
90 

1G r; 
2G\l 
30C 
40 0 
50 0 
600 
70 0 
800 
90 0 

101)() 

--0 
~ 

1, c 1 , 1 

3 0 . 0 J 21: . 80 
30. r cr 27 ... 4 
3 C' . 0 0 27 . 71 
30 . 00 27 . 9 0 
30 . 0 0 28 , 00 
30 , tG 21) . c 8 
30 . 0 0 2 8,16 
30 ,CO 2ti . 22 
3G , CO 28 , 2€ 
3 •1 . (\ 0 28 , 32 
19. t-2 19 , 36 
1 5 . 45 15 . 3 0 
1 2 . 9'-t 12.e3 
11. 0 2 10 . 95 

g , bl+ 9 . 58 
8 , 50 8 . 45 
7. 63 7 . 59 
6 . 8 7 F, , 84 
6 . 24 6 . 2 !. 
5 . 73 5 .71 
2 .80 2 . 79 
1,47 1 , 47 

.78 ,7 8 

.4 4 ... 4 
• 29 • 29 
. 20 . 20 
• 15 , 15 
• 11 • 11 
• c 0 • ( 0 

• 0 c . oo 
• 0 0 . co 
. oo .oo 
• 0 0 , GO . ~ {) . oo 
• c 0 . co 
• 0 0 • 0 0 
• 0 0 . oo 

1,2 1.3 1.4 

23 . 88 2 1, 2., 18. 88 
2 5 .10 22 , 93 21 . a 1 
25 .61 23.71 2 1. 9i. 
25 .9 9 24.24 22 . 61 
26 .18 24 , 51 22 , 97 
2 c .33 24 .7 2 2 3 , ~I+ 
26.i.a 24 . 94 23 . 51 
2 6 . 6 0 25 . 1 1 2 3. 7 '+ 
26 . 71 25 . 2 7 2 3. q3 
2 6. 79 25 , 3S 2 4 . as 
1 9 .1 2 11!, 6 9 1 8.28 
15 .17 14. '31 14. 68 
1 2 .73 1 2 . 56 1 2 ,3 9 
10.88 10. 7 l+ 10, 62 

9 . ~3 9 . l+ 2 g , 33 
8 ... 1 tl . 3 3 8 . 25 
7.55 7 . !+8 7. lt2 
6 . 8 1 6 .7 5 6 ,7 0 
6 .19 6 .14 6 .10 
5.68 5 . 6 .. 5 . 61 
2 .7 6 2 .7 6 2 .7 5 
1,46 1, 4 5 1,45 

• 77 • 77 .77 
.41+ • 41+ ,41+ 
. 29 • 29 . 2 9 
,20 • 20 , 2 0 
.1 5 ,1 5 . 15 
.11 • 11 .11 
.ro • 0 0 . oo 
• 0 0 • 0 0 . oo 
,G 0 • 0 (! • J 0 
• c a .o o . co 
• ~ 0 • a o • c 0 
,OD , G 0 . oo 
. oo • 0 0 .oo 
.a o • 0 0 .o 0 
. o 0 • 0 ~ , 00 

TC:t1PEf<:A TU RES IN RllOIAL HE Al FLOW 
······················~········· 

1. 5 

1 6 , 65 
l':l . 17 
20 . JO 
2 1, 10 
21 , 5 3 
21 , 85 
22 ,1 8 
22 .46 
22 . 69 
22. b7 
17. 9 1 
l't.-46 
1 2 , 24 
10. 51 

'1 . 21+ 
8,18 
7. 36 
6 . 65 
6 . 06 
5,57 
2 . 74 
1 , 41+ 

• 75 
• 4C, 
• 29 
• 20 
• 15 
• 11 
, G G 
• 00 
.o o 
• 0 0 
• 00 
, G 0 
• 00 
• 00 
• 00 

lll rEt~T Hi::AT DENSITY , 1 0 t-:J/M3 

R 

2 . a 3 . 0 

d . 39 - • 0 I) 
11. 81 2 , 9 7 
13, 69 5 . 53 
1'+. 95 6 .91 
15. 61 7.65 
16. 16 8 , 5~ 
16.71 ':i . 3 
17. 17 10. 01+ 
17. 5& 10. 58 
17,1'15 10. 98 
15. 6'+ 10. 82 
13.0d 9 .8 2 
11,25 8. tl3 

9 . 77 7. 92 
8 . 66 7,19 
7,72 6,5c, 
6 , 98 6 . il 1 
6. 3it 5 ,5 2 
5 .79 5.09 
5 ,34 4. 74 
2 .65 2 .41 
1,40 1, 27 

• 7 1+ . &d 
• .,2 • 40 
• 2 6 . 27 
• 2 0 .19 
• ll+ • l't 
• 10 .10 
• 0 0 • 0 0 
. uo ,00 
• I) 0 .oo 
• 0 0 .oo 
• I) 0 .o o 
• 0 0 • 0 Ii 
• u 0 • {J 0 
,00 ,Ou 
• 00 ,OU 

:. • 0 5 . 0 

-o'Jl -, G1 
- • u (j - • c ~ 

• 95 -. co 
2 , b8 -. Ou 
2 . 86 , 3 1 
4 . 0 7 1,15 
4, ':J6 1,93 
5,60 2 , 56 
6. 10 3 , 08 
6 .47 -3. 48 
6.67 3 ,79 
6. '+7 J , 6d 
6.16 J, 83 
5 .79 3 , 87 
5 ,45 3 , 83 
5 .11 3.72 
I+ . 3 0 3. 60 
... 49 3 . 4 .. 
,. • 2 0 3 , 26 
3,95 3.1~ 

2 .0 9 1.71 
1,10 .91 

• 5 9 .4 9 
,36 , 32 
. 25 . 22 
,18 .1 6 
, 13 ,12 
• 0 9 , u8 
• 00 . oo 
• u 0 • o a 
• 0 c • c a 
, 0 G .oo 
• 0 (i .oo 
. oo • 0 0 
• a o . ~o 

• u a , GO 
• J Li • () 0 

LATENT l•FAT 
OFN'STTY 

10 

7,G 10 , G 15. 0 21.i , O 30,0 50 , 0 

- • (, 1 -, Lt - • 0 l -,01 - • 'J l - • 0 1 
- • {J 1 - • 0 1 -.~1 -, J1 - • c 1 - • 0 1 
-. 01 - • 0 1 -. 01 -.01 -. 0 1 - • 0 1 
-.01 -, Li - • 0 l -.01 - • 0 1 - • c 1 
-. oo -. 01 -,01 -.01 -,01 - , G 1 
-, GJ - . o 1 -, Cl -. 01 -.~1 - • 0 1 
-. 00 -. 01 -. 01 -. 01 -.01 - • a 1 
-,0 0 - • cl -, 0 1 -, 01 -,G1 - • 0 1 
-,uO -,01 -. 01 -.01 - • i:. 1 - • c 1 
-, GO -, G1 -, 0 1 -, .; 1 - • {J 1 - • 0 l 
.~6 -.01 -,Dl -.01 -. 01 - • 0 1 
. 28 -.oa -. 01 -,01 -,t1 -,01 
.58 -.oo -, 01 -. 0 1 -. C1 - , l l 
• 8'+ -. co -,Cl -.01 - • 0 1 -. 0 1 

1,C4 - • 0 ii -.01 -. 01 - • Ci 1 - • u 1 
1.19 - • {j Q - • il 1 -.01 - • 01 - • 0 1 
1,29 -.u o -,01 -. 01 -. 01 - • 0 1 
1,35 -. oa -. 01 -.01 -. 01 - . .. 1 
1 , 38 -.~ o -. u1 -.u1 - . 0 1 - , L 1 
1,38 -.co -.01 -. 01 -. u 1 - . o 1 

. 91 -.oo -,01 -.01 -, 0 1 -. 0 1 

. 50 • iJ 4 -.01 - • ;Ji -.01 - .o 1 

. 2 7 • 0 2 -. 01 - , J 1 -,Gl - , G 1 

. 22 ,05 - • 00 -.u1 - , G 1 -.01 

.17 • 0 I+ -.oo -.01 -.01 - • 0 1 
,12 • 0 3 -,GO -,01 - , lJ 1 - • 0 1 
• 0 9 ,OJ - • CiO -.01 - . o 1 - ,L 1 
,0 6 • ~ 2 - • 00 -. 01 - • c 1 - • 0 1 
.o o .oo -.oo -.oo - • 0 1 - , {j 1 
, Ou .oa - • C!O -.au - • c 1 - • 0 1 
,uO • Ii 0 -,00 -,Ju - • 0 1 - . a 1 
• [ 0 , 0 0 -. oo -.o o -. 0 1 -,u1 
,uO . uo -.oo -.oo - • 0 1 -. 01 
• 0 0 • 0 0 - • 00 -.oo - , G 1 - , G 1 
• l. 0 .oo - • 00 -. oo - • () 1 - . o 1 
, u 0 . ao -. oo - • 0 iJ -,u1 - • 0 1 
. co • 0 0 -.oo - • .io - • 01 - • 0 1 

TEt1PERATUQE lAUo 
'SOUPCf IN I TIAL 

30 -.01 10 



TAU 

10 
20 
3G 
33 
36 
3 9 
4 2 
4 5 
51 
60 
7G 
b {j 
go 

100 
20 0 
3G 0 
i.O 0 
50C 
&OC 
700 
6 0C 
'JO 0 

1il{i 0 
20 (j Q 
3000 

......... 
0 
0 

1, G 

30 , 0 C 
30, G 0 
3') . ( 0 
H-. C1 
12 , 04 

9 . 7tl 
'l . 2 3 
7. 1 1} 
: . 52 
3 , 9 7 
2 . tl 4 
2 . ns 
1. 50 
1, 1 5 

• 19 
• 04 
• o 1 
• (\ 0 
• L tl 
• ( 0 
• ( 0 
• 00 
• 0 0 
• ( 0 
• c 0 

1 , 1 

2 1) , 32 
2d . 5 5 
2e . 66 
15 . '?2 
11 . 99 

9 , 75 
8 . 2 1 
., • 0 8 
5 , ? 1 
.3,97 
2 , £ 4 
2 . 0 5 
1 . 5 0 
1 , 15 

.19 

. C4 
• 0 1 
• (j 0 
• il 0 
. ou 
• c 0 
. oo 
• 0 0 
, GO 
• 0 0 

1. 2 1, 3 1 , 4 

26 , 79 25 , 38 2 4 , 0 B 
27 . 2 .l 2 6 . ~ 2 24.90 
27 ,1.. 3 26 , 31 25 . 26 
17 . 84 15. 68 1 5 . 5 .. 
11. 95 11. 87 11 .7 9 

9 . 72 9 . 6 7 9 . 63 
o.19 8 .1 5 8.12 
7 . 0 7 7 . ,) 4 7, 01 
5 , 5C 5 . ... 8 5 , 46 
3 , 96 3 , g5 3 , g't 
2 , d3 2 , 8 3 2 . c.2 
2 . 0 5 2 . 0" 2 . 0 .. 
1.50 1. 49 1. 49 
1.14 1 . 14 1.1 .. 

, 19 . 1q .19 
• 04 • c .. • !) 4 
• c 1 • 0 1 • a i 
. o () • 0 0 • o o 
. co • (I 0 . oo 
• 0 0 • 0 0 . oo 
.o o • 0 0 , 00 
• (j 0 • 0 0 • 0 0 
• 0 ~ • 0:) . oo 
. oo • 0 0 • il 0 
, 00 • o a .oo 

T fMF~RA T U RES IN RAUiAL HEAT FLOW 
•••••••• ••••••••••••••••••••••• • 

1. 5 

22 . 87 
23 . 85 
2 4. 29 
1 5 .41 
11 .73 

9 . 58 
6 . (i9 
6 . 99 
5 . '+5 
3 , 93 
2 . 81 
2 . 03 
1 . 49 
1 . 11+ 

• 19 
• 0 .. 
• 01 
• 0 0 
.o o 
• 0 u 
• co 
• 00 
• 00 
, GO 
. oo 

LA TENT HEAf OENSI TY, 1J MJ/M 3 

R 

2 . 0 3 . 0 

17 , d5 tu. 98 
1 9 . 5 1 13,48 
20 . 25 14. '.>9 
14.56 1 2 ..... 
11. 28 10 . 12 

9 . c':I 8 . 53 
7 . 88 7. 33 
6 . 8 3 6 . '+1 
5 ,34 s . o& 
3 . d6 3 . 68 
2 . 77 2 . 6 '+ 
? • 00 1 . 91 
1 . 47 1. i.,l 
1 , 12 1, 09 
.1 9 .1 9 
, 04 • 0 I+ 
• 01 .01 
. co • 0 0 
• 0 0 .o o 
• u o . uo 
• 0 0 . oo 
• 00 .o o 
• 00 • 0 0 
• {j 0 • oa 
• o a , l)Q 

4 . ll 5 . u 

6 , i.,7 3 , 48 
9 . 3 9 6 .41 

10 , 66 7 . 72 
10. 0 3 7 . 7d 

8 . 66 7 . 15 
7. 52 6.t.3 
6 , 5 g 5 . 76 
5 . 83 5 . 1 tl 
I+ . 6 7 4 . i:2 
3, 4 3 3 ,1 2 
2 .... 1 2 . 2 5 
1,79 1. 64 
1,33 1 , 2 3 
1, 0 3 . 97 

. 18 . 1 7 
• u 3 , 03 
. 01 • 01 
. oo • (! 0 
• 0 0 • (j 0 
• 0 0 • 0 0 
. oo • 0 0 
• 0 0 • ta 
, G 0 . co 
• J 0 • 0 0 
• 00 . co 

LATENT tlFH 
Df NSITY 

10 

7. 0 10. c 15. o 20 . u :H • G 50.G 

-. co - . c1 -. 0 1 -. 01 -, 0 1 - , L 1 
2 ,47 - • co - . 0 1 -. 01 -. c1 -.~1 
3, 6 8 ..... -,01 -.01 -. 0 1 -. 01 
.. . 15 .7 9 -. 0 1 - • .j 1 -. G 1 - • (j 1 
" . 30 1.11 - • 0 u -. 0 1 - . 0 1 - . u 1 
... . 20 1. J .. - • 0" -.01 - • c 1 - • (j 1 
J , g 7 1. 4 7 -.oo -. 0 1 -. L1 - , Li 1 
3. 7Ci 1. 5 1 -. oo -. 0 1 - • 0 l - . 01 
3 ,1 3 1. 1+4 -. oo -. 01 - , IJ 1 - • 0 1 
2 . 37 1,19 - . oo -. 01 - • (i 1 - .o l 
1.73 • 9'.l - . oo -. 0 1 - • (i 1 - .0 1 
1. 27 . 65 - • il 0 - • a o - • 0 1 -. 0 1 
1.00 . 61 - • 00 - .o o - • " 1 - • ~ 1 
,8 2 . 55 • 0 0 -. oo - • al - • 0 l 
.1 5 . 11 • i) 2 - • (J 0 - • (J 1 - , u 1 
• 0 3 • u 2 • 0 0 - • 00 -. 0 1 -. u1 
, 0 1 • 0 0 • Ii 0 -.oo -.oo -.01 
. oo .oo • 0 0 -. oo -.~o - .o l 
. co .o o • 00 -. oo - • 0 I) -, u 1 
• (j 0 • 0 0 • il 0 - • 01.l - • u 0 - . 0 1 
• 0 0 .o o • 0 0 -. oo -.co - • 0 1 
• ii 0 . oo • 00 -.o ~ -. oo - • 0 1 
, GO .oo . uo -. oo -.oo - . o l 
.oo . oo . oo - , I) 0 -. oo -. 01 
. oo • Ii 0 • 0 0 -.oo -. oo - • 0 l 

TEHPERATU~E TAUo 
SO URCE I~JTTAL 

30 -.01 30 



TA U 
1 . 0 1 . 1 1, 2 1. 3 1 . .. 

10 30. I) 0 28 . 32 26 . 79 2 5 , 3 8 24 .C6 
2 0 30 .0 0 26 . 55 27 . 2 3 26 .G 2 2 4. 9 0 
30 3 1: . O(j 28 . 66 27 ,i.3 26 . H 2 5 . 26 
40 33.0 ~ 28 . 73 27 . 56 2 6 . 5 1 25 . 53 
50 3 G, G C 28 . 19 27 , 6'3 26 , 1)7 25 . 73 
60 30. 00 28 , 83 27 ,7 6 26 ,7 7 25 . 86 
H 30. 0 tl 28 . 85 27 . 80 26 . 8 4 25 , 94 
80 3 0 . 0 ii ~8 . 88 27 , 85 26.'31 2 6 , G4 
90 3Ci , G 0 28 , 90 27 , 9 0 26 . 98 26 , 13 

10 0 3Q , ll 0 28 . 93 27 . 95 27 , 04 26. 21 
11(! 1 2 . 89 12 . ti6 1 2 . 81+ 12 . b 0 1 2 . 76 
120 9 .43 9 , 42 9 . 41 9 . 3 9 g , 3 7 
13tl 7 , 48 7 , 47 7. 46 7 . 4 5 7 . 41+ 
11+ 0 6 . 13 0 . 12 6 , 12 6 . 11 6 , 10 
150 5. 11 5 .11 5 .10 5 . 11) 5 . 09 
170 3 . 7'• 3 , 73 3 . 73 3, 73 3 , 72 
20 0 2 . 5 8 2 . :> 8 2 , 5 8 2, 5 7 2 . 5 7 
3Q 0 1 , (! 3 l , J J 1. G3 1, c 3 1,03 
400 ,44 • 4 't ,4r, • 4!+ • 4'9 
5 0 0 ,1 9 . 19 , 19 .1 9 . 19 
600 • 0 8 , 08 , 0 8 • 0 8 • 0 8 
70G • 0 I+ . 04 ,04 • 0 '+ • O<t 
80G . 02 . 02 • l' 2 . 02 , 02 
900 • 0 1 • 0 1 • 01 • 0 1 • 0 1 

100C .co . oo • c ~ • o a • 0 0 
2GO C • c u . oa • 0 0 • o a . oo 
30 0 (; • 0 0 , 00 , 0 0 • i) 0 • 0 Q 
1t O 0 G • r. 0 . GO • c 0 • iJ i) . oo 
500G • c 0 . oo • c I) , 00 • J 0 

........... 
a 

TEMPERA TU RES IN RAOIAl HC:A T FLGW 

·······••••+•+••················ 

1 , 5 

22 . tH 
23 . 85 
24 , 29 
24 . 61 
24 . 86 
2 5. 01 
25 . 11 
25 . 22 
25 . 31+ 
25 . 4 3 
1 2 . 73 

9 , 35 
7.4 2 
6 .0 9 
5 . 08 
3 . 72 
2 . 57 
1 , 03 

• I+'+ 
• 19 
• 06 
• 01+ 
,0 2 
• 01 
. o~ 
• 0 0 
• 00 
• 0 0 
• 00 

LAliNT HEAT OENSI TV, 1 0 MJ / M3 

R 

2 . 0 3 . 0 

17.85 l C . 98 
1 c; . 51 1 3. 1+8 
20 . 25 1 <. . 59 
20 . 80 1 5 . 46 
21, 22 l e , 11 
21.47 16 . 50 
21 , Git 1 6 , 77 
21 , 84 17.08 
2 2, 0 3 17 .38 
22 ,1 9 17 . 61+ 
12.49 11, 84 

'J , 24 8 , 92 
7,35 7 ,14 
6 , 03 5 . 88 
5 . 0 1+ 4 , 92 
3. 69 3 . 62 
2,56 2 . 52 
1. 03 1. 01 

• 41+ • 41+ 
• 1g ,19 
.oa , 08 
• l) '+ • u"' 
, 02 • 0 2 
• 01 • a 1 
, 00 ,0 0 
,00 . oo 
, 00 • 0 0 
• 0 0 . oo 
• n G • au 

I+ . 0 s . o 

6 .1+7 3 . .. 8 
9 . Jg 6 . 1+1 

lil. 6 6 7 . 72 
11, 75 6 . 97 
12 . 51+ '3 . 82 
13. 0 0 10. 32 
13,34 1 11 . 7 2 
13. 73 11, 18 
14,11 11, 61 
l'+ . 4 3 11. 9 7 
10. 9 8 10. 0 2 

8. t+6 7 . 9 '+ 
6. 81+ 6 .46 
5.66 5 ,39 
'+ . 75 4 . 55 
3,52 3,4J 
2,46 2 . 40 
1, GO . ~ 7 

... 3 • L.2 
,19 • 16 
• o a • l) 8 
,03 , C3 
. 01 • 0 1 
• 01 . 01 
• \) 0 , G 0 
,00 , LO 
.oo . oo 
• 00 • 0 0 
• '.) 0 • (j 0 

LATENT ~f AT 
OENSTTV 

10 

7 . (/ 1 0 . 0 1 5 . 0 20 . u J O. O so.a 

-.uo -. 0 1 -. 01 -. 01 -.01 -.01 
2 .47 - • il 0 -. 01 - . 01 - • u 1 - • 0 l 
3 , 66 .1+4 -,01 -. 0 1 -,L1 - • 0 1 
5 .11 1 . 5& -. oo -. 0 1 -, Ll - • 0 1 
5 . 92 2, It+ - • !lO - . 01 - • u 1 - • 01 
6 . 3'3 2 . 81 , 16 -.o o - • 0 1 - • 01 
6 . 90 3 , 30 • 0 5 -. oo - • (J 1 - . c 1 
7 . 47 3. 9i+ .45 -. oo - • Ii 1 - • G 1 
7. <j7 I+. 42 • 89 -. uo -, Cl -,C1 
8 . 3 6 4.79 1. 28 -.o o -. 01 - • c 1 
r.e9 4, 92 1,58 - • JO - • G 1 - • 0 1 
6 . 66 ... 5 3 1. 71 -.ao - , G 1 - , Ii 1 
5 . 59 3. 96 1, 67 , 14 -. 01 - • 0 1 
l+.71 3.1+7 1. 37 . • 0 9 - • 0 1 - • 0 1 
'+ . t 3 3. 0 7 1,45 .1 9 -. 01 - • 0 1 
3 . 0 8 2 ,49 1. 42 , 33 -. oo - , u 1 
2 , 22 1. 8-l 1. 21 , 4u -,Gu - . u 1 

• 92 • 8 ') • 55 . 25 -. oa - . .. 1 
. 40 , 15 . 2 4 .11 -.oo - • 0 1 
,17 . 15 • 10 • 0 5 -.uo - .o 1 
• G 7 • 0 !) • 0 It . 02 -,GO - . o 1 
• 0 3 • Ii l .02 , 01 -, GO - , L 1 

"' 1 
• 0 1 .01 • 00 - • 0 I] -.01 

• (j 1 • 01 . oo . oo -.oo - • u 1 
. oo • c. 0 , 00 .o o -. co - ,i; 1 
. oo ,GO • 00 . oo -.Lo - • 0 1 
•Gu .oo . oo . oo -. oo - . o 1 
, G 0 • u 0 • 0 0 , 00 -.oo - , G 1 
• tl 0 , 00 .oo • 0 0 -. co - • u 1 

TEt1PE RATUR E TAUo 
SOUPCE l~ITIAL 

30 -.01 100 



TAU 

100 
20 (j 
3 0 0 
330 
360 
39 0 
4 2C 
450 
5 10 
60 0 
700 
II 0 0 
9CO 

10 0 0 
2 000 
3000 
4 000 
5tl 0 0 
6 0 0 G 

a
!'J 

1. 0 1 .1 

30 , GO 28 . 93 
30. I} 0 29 . C4 
:!C , C 0 29 . C9 
1 0 . .. a 10 • . ~g 

7. 3 !1 7. 3 8 
5 , 77 5 . 76 
'I . 7 2 4 , 72 
3 , 9 7 3 , 9 7 
2 , % 2 • 'JI. 
1. % 1 . 96 
1. 21 1. 2 7 

, 63 , 8 3 
. ~ 4 . ~ 4 

• 35 , 3 5 
• c 0 , G 0 
, 0 II • ro 
, 0 0 • c 0 
, GO • o a 
• 0 0 . co 

1.2 1. 3 1 , 4 

27 . 95 27 . 34 26 . 2 1 
2 8 . 15 27 . 3 <+ 26 . 59 
28 . 26 27 . £+ 9 2 6 . 78 
10,39 10, 3 7 1 0 , 36 

7 . 38 7, 37 7, 3 t, 
5 .7 t. 5 . 76 5 , 76 
4 ,7 2 4 . 7 2 4 . 7 1 
3 ,97 3 , 97 3 . 9 7 
2 . 9't 2 , 94 2 . 9L+ 
1. 96 1 . % 1. ':16 
1. 2 7 1. 2 7 1, 2 7 

• tl3 • d 3 . al 
. 5 !t , 54 , 5 4 
. 35 , 35 , 35 
• 0 0 • 0 0 . oo 
, 00 ,0 0 . oo 
. co • 0 0 , 00 
• a o • 0 0 . oa 
. oo • a o • 0 c 

T cMP~ RATU RES IN ~AOl A L HEA T FL OW 
····••• 4 ••··········· ·· · ···· ~··· 

1. 5 

25 . 43 
2 5 . 90 
26 . 12 
1 0 • .35 
7. 36 
5 , 75 
4. 71 
3 . 9 7 
2 . 91+ 
1. % 
1. 2 7 

• 8J 
• 54 
• 35 
• 00 
• 0 0 
, GO 
, 00 
• 00 

lATcN T HEAT DENSI TY, 10 HJ / H3 

R 

2 , ll 3 . 0 

2 2 , l':l 17. 64 
22 . l.J8 16 . d9 
23 , 37 13. 5 0 
10 . 211 1 G, Od 

7, 3 3 7, 2 3 
5 ,73 5. 68 
'+ . 70 .. . 66 
3, 9 6 3 . 93 
2 , 9 3 2 . 91 
1, <:16 l . 9'+ 
1, 2 7 1,2& 

• til .8 2 
. 54 • 51+ 
,35 , 35 
. oo ,O U 
• u a ,UO 
,00 ,oc 
,00 • 00 
• 0 0 • 00 

4.0 5 . ij 

14 . <t3 11. 'J 7 
15 . 99 13 . 75 
1 6 . 75 14. 6 3 

9 . 8 0 9 . 46 
7. lil 6 , 93 
5 , 59 5 . 49 
L+. 60 ~ . 5 3 
3 , 88 3, !j J 
2 , 89 2 . 85 
1, 9 3 1. 9 1 
1, 25 1. 2 1+ 

, 81 . a1 
• 5 3 , 5 3 
, 35 • 3 t+ 
, 00 • ;j 0 
• (J 0 , GO 
• il 0 , G 0 
• (j 0 , Ou 
• 0 (j • c. a 

LATfNT ~EAT 
OENSIT Y 

10 

7,C 10 , u 15. 0 20 . ~ J o .~ 50. 0 

8 , 36 4,79 1. 28 -.oo -. 0 1 - • 0 1 
1 0 .4 3 7. 0 3 3 . 52 1 , 26 - • (J 0 - , 0 1 
11,44 a.10 L+ . 44 2 , 11 -.LO - , G 1 

8 , 6 1 7 .0 9 4 , 52 2 ,5 3 - , Gil - , l. 1 
6 , 5 1 5. b9 4 , 10 2 . 61 . 11 - .o 1 
5 . 2 3 4. 7 I) 3 . 6 1 2 . 49 ,30 - , G 1 
4 , 3 5 .3. 9 8 3 . 171 2 . 2 8 , 42 - • 0 1 
3 . 6':i 3,41 2 , 78 2 , 05 ,48 - • 0 l 
2 ,7 6 2 . 57 2,15 1, 62 . 48 - • 0 1 
1. 85 1.73 1 . '+6 1.12 ,3 9 - . u 1 
1. 20 1,13 • 95 . 73 , 2 7 -. co 
.7 8 .73 .62 . 4b , 19 -.oo 
. 51 . 48 ,40 ,3 1 ,12 - • "'0 
, 33 • 31 . 26 • 20 • 0 8 -,G O 
, Ou , I: 0 • 00 ,G O , 00 -,00 
. oo • (J 0 • 0 0 . oo • 0 0 - • o o 
, CO , GO • 0 0 . oo • 0 I) -. oa 
• c I) • 0 0 • IJ 0 . oa • (j 0 - . a 
• 00 , 0 0 • 00 • ii 0 ,00 -. oo 

TP1Pf~A TUqf TAUo 
S OUQCf INITIAL 

3 0 -.01 300 



TAU 
t, I) 1 ,1 1. 2 1, 3 1, 4 

100 30 , 00 2 b, 93 27. 95 27 . c !+ 2 6 . 21 
2 G IJ 30 , GO 29 . 04 211 , 15 27 . J I+ 2 6 . 59 
JOI. 30 , UO 29 , 0'3 2 8, 26 27 . .. 'J 2 6 . 7 8 
I+ (j 0 3 ~ . c 0 2 9 .1 2 28 . 3 3 2 7. 5 ':l 2b , '; l 
50 0 JG , Ou 29 ,1 6 28 . Jg 2 7. 6 8 27 , 0 2 
6 t; u J(j , G 0 29 , 1 7 28 ... 2 27 . 7l 2 7 . c 8 
700 3D , ll 0 29 , 19 28 , 41+ 27 . 76 2 7, 12 
800 30 . c Ii 29 . 2 0 28. 47 27. i10 27 . 18 
'JOG 3 0 . 0 0 2<; , 22 28 . 50 27. 81+ 27, 2 3 

11)() 0 3C . IJ 0 ~9 . 23 28 . 52 2 7.0 8 27 . 2 7 
11.J C a . &a ti . 0 8 8 . oil 8 . 0 d 8 . o 7 
12 0 Cl 6 .11 s . 11 &,11 6.10 6 . H 
1300 't. co .. . 66 4 . 66 .. . 6 6 !, • 66 
1'+ Ot 3 , 6 7 3 , o 7 3 . 67 3,67 3 , 67 
1 50 0 2 . 9!+ 2 , 9 4 2 ,94 2 . 94 2 , 94 
1&C C 2 .4 2 2 , 42 2 . 4 2 2 ,4 2 2 , 42 
1700 2 . 0 3 2 . 03 2 . 0 3 2 . 0 3 2 . J3 
15to 1. 7l+ 1.74 1 . 7l+ 1. 7 1+ 1, , .. 
1900 1 . 51 1 , 5 1 1. 51 1, 5 1 1. 51 
2000 1 , 32 1 . 32 1,3 2 1. 3 2 1,3 2 
30 G 0 , 4 2 • !+ 2 ... 2 . 42 • '+2 
l+ O {) 0 • 14 .1 .. ,14 • 1 '+ • 1!+ 
500 0 • 0 5 , 05 , C5 . 05 • o s 
&OGG • G 1 • 0 1 • 0 1 • 0 1 , 01 

~ 
CJ 

T ENFE~ATU RES IN RMDlAL ~EAT FLOW 

•+•••····~··~·· · ······~··· · ·· · ·· 

l. 5 

2~ . '+3 
25 , 90 
26 ,1 2 
26 . 26 
26, .. 1 
26 . 49 
26 , 5 3 
26 . 60 
2 o . 06 
26 , 72 
d. b 7 
6 , 10 
.. . 6& 
3 , 6 7 
2 . ':l '+ 
2 .42 
2 . 0 3 
1,74 
1. S1 
l , 32 
.42 
, 14 
• OS 
• 01 

LATENT H::: AT DENSIT Y, 10 MJ/H 3 

R 

2 . 0 3 . 0 .. . 0 

22 .1 9 17. 6 '+ 1 '+ . '+3 
22 . 9 8 1 8 . 6-3 1 5 . 99 
23 . 3 7 1 9 . 50 1 b . 75 
2 3. 6 .. 19 . 92 17. 28 
23 . 1:6 2G • 28 17 .7 3 
2 3, 99 20 . 4d 17, 99 
2 .. . u 7 20 , 6 1 1 0 . 15 
21+ . 19 2 L,78 1 8 . 37 
2'+ . 30 20 , 96 1 8 . b C 
24 ,39 21,1 0 18. 77 

8 , o5 8 . 6J 8 . S3 
o . 0 9 6 . 07 6 .~3 
... 6S 4 . b4 4. 61 
3 , 66 3 . &S 3 , 63 
2, 9 1+ 2 , 93 2 , 92 
2 .1+1 2 ,41 2 ... a 
2 . 03 2 . 02 2 . 02 
1. 74 1. 73 1. 73 
1 , 5 1 1, 5 1 1. so 
1. 3 2 1, 32 1, 32 

• 42 • 42 • .... t.. 
• 1'+ • 11+ • 14 
• 0 s , 05 • o .. 
• 01 , 01 . 0 1 

::> . [i 7 . 0 

11 , 9 7 d . J6 
13,75 10 ,43 
1 4 , f:3 11. '+I+ 
1 5 . 2 1+ 1 2 ,1 9 
1 5 . 76 1 2 , ol 
16 . (jo 13 . 15 
1 6 . 25 13 , 3 8 
1 6 . 5 1 13.70 
1 6 , 76 14. 0 1 
l o .97 14. 26 

b . 41+ d .19 
5 . 99 5 , 67 
4. S 9 4, 5 1 
3 , o l .$ , S6 
2 , 90 2 ,B b 
2 , 39 2 .3 6 
2 . c 1 1 , 99 
1. 72 1 . 7 1 
1 . 50 1 , '+6 
1. :.H 1. 30 

• 42 .41 
. 11+ .1 4 
. G"' , L4 
, G 1 , (1 

LA TENT ~fH 
Of NSITY 

10 

10. 0 1 5 . 0 20 . 0 J O, J 50 , Q 

4 , 79 1. 28 -. oo -. Cl -.o 1 
7. (j J 3,52 1. 26 -, GO - . c 1 
a .1 0 ....... 2 .11 -. oo -. 01 
9 , (1 5 . 5" 3,3';> , 1+5 - • (i 1 
9 .7 1 6 . 2 8 3 , 97 1 . 1 .. - , L 1 

10, G 9 6 . 66 4. 30 1.s1 - • u 1 
10,37 ?. 0 1 4. 73 1. ':ll -, OG 
1 0 . 7 5 7 .1+7 5 . 25 2 , 46 - • " 0 
11.11 7. 87 s .o7 2 ,81 -, uO 
11. J9 8.19 S . 98 3. c 6 -. co 
7,7 0 6 . o 3 5 , 42 3 , lJ 9 , 17 
5. 62 5 .0 5 .. . 31+ 2 . 72 .3 7 
4,J S 3. 96 3 ... 7 2 , 2 7 . .. 3 
3,41+ 3, l 0 2 . cl [i 1. 9 1 ,J O 
2 ,76 2 . 57 2 ,31 1.67 , 45 
2 . 3 I) 2.15 1.96 1.46 . so 
1. 9'+ 1. /j3 1, 6 8 1,32 . ~ 1 
1. 6 7 1. 5 8 1 . 47 1, 18 . 49 
1 . 4:; 1. 39 1.29 1, l; 5 , 46 
1, 2 8 1. 22 1. 14 • 9 !+ . 43 

• "1 • "39 • 37 , 3 1 ,1 S 
,13 ,13 , 1 <: , 1 I) • a s 
• 0 It • Cir. • ~ l+ , Cl • L <: 
, Dl .01 .01 • 0 l • 0 1 

TEHP[~ATUQE TAUo 
S OURCE INITIAL 

30 -.01 1 OOO 



TAU 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
30 
40 
50 
60 
70 
80 
90 

10 il 
200 
300 
400 
50G 

'-.... 
0 

'P-

1.0 1.1 

30.00 2f .49 
3 0. 0 0 27.11 
30.00 27. 4f 
3 0. 0 0 27. 5 8 
30.00 27.71 
30.[0 27.65 
30.00 27.95 
3 0. 0 0 26.02 
30.00 28.07 
JO. 0 0 26.10 
16.14 11. e4 
13. 3 0 13.1~ 

10.45 10.n 
6.35 6.27 
6.67 6 .81 
5 . 66 5.61 
4,74 4.70 
3.94 3.90 
3. 2 6 3. 23 
2 . 7 2 2.6'3 

. 25 . 25 
• 0 0 .oo 
. oo -.oo 

-1.84 -1.64 
- 2 . 48 -2.48 
-2.86 - 2. 8,8 
-3.16 -3.16 
-3. 36 -3.38 
-l+.24 -4. 24 
-4. 51 -4. 51 
-4.63 -4 .63 
-4.71 -4.71 

1. 2 1.3 1.4 

2 3. 26 20.39 17.71 
24.47 22.06 1q.86 
25.15 23.03 21 .08 
25.37 23.34 21. 46 
25.62 23.71 21.94 
25.66 24.06 22.42 
2 f. 0 8 21t.36 22.77 
26.22 24.56 23.03 
26. 31 24.70 23.20 
2E.36 24. 77 2 3 . 2 9 
17.56 17.0f 16.59 
12.97 12.66 12.41 
10.22 10. 0 2 q .64 

8.19 6.05 7 .91 
6.75 6,64 6 ,54 
5.56 5. 411 5 .40 
4.66 4.59 4,52 
3.87 3. 81 3 .76 
3,21 3.16 ~.11 

2 .67 2.63 2 .59 
. 25 . 2 4 . 24 
.oo • 0 0 .oo 

-.07 -.14 - • 20 
-1. 6 4 -1. 85 -1.86 
-2.48 -2.49 - 2 .49 
-2. 86 -2.88 - 2 .89 
-3.17 -3.17 - 3 .17 
-3.38 -3.38 - J . 36 
- ~. 2 4 -It. 24 - 4 . 24 
-4.51 -4. 5 1 -4.51 
-4.63 -4. 63 -4. 63 
-1+. 71 -4.71 -4.71 

TEHPERATURES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

15.22 
17. e2 
19.25 
19.71 
20.30 
20. 87 
21.29 
21. 60 
21.81 
21. 91 
1f.15 
12 .16 

9.67 
7.79 
f.44 
5 . 32 
4.46 
3.70 
3.07 
2.55 

.23 
• 00 

-.26 
-1. 86 
- 2 . 49 
-2.89 
-3.17 
-3. 38 
- 4. 24 
-4. 5 1 
-4. 63 
-4.71 

LATENT HEAT DENSITY, 10 HJ/H'.!> 

R 

2.0 3. 0 

5.92 -2.48 
9.31 -.54 

11. 85 1.59 
1 2 . 5 3 4.29 
13.56 4.97 
14.52 5.53 
15. 21 7.08 
15. 71 7.71 
16.03 8.05 
16.20 6.23 
13.51 7.69 
10. 59 6.91 

8. 56 5.94 
1.00 5. 0 3 
5 . 83 4.27 
4.64 3.59 
4.06 3. 0 2 
3.37 2.50 
2 .76 2.04 
2. 30 1. 65 
.20 .13 
• 0 0 -.23 

-.54 -.99 
-1. 90 - 2. 00 
-2. 51 -2.57 
-2. 90 -2.94 
-3.16 - 3. 21 
-3.39 - 3 ,4 2 
-4.25 -lt. 25 
-4.51 -4 .51 
-4.63 -lt.63 
-4.71 -4. 71 

4.0 

-4.3 2 
- 2 .86 
-1. 98 
-.56 
-.39 
- • 18 
-.25 
1. 33 
2. f6 
3.67 
3 .117 
3 .57 
3.15 
2.11 
2. 32 
1. 95 
1. f5 
1.36 
1. 10 

.69 
• 0 0 

-.75 
-1.36 
- 2 . 14 
- 2 . 66 
-3. 00 
-3. 25 
-3.45 
-4. 26 
-4.51 
-4.64 
-4. 71 

5 . 0 

-4.89 
-4. 33 
-3.58 
-3.05 
-2.32 
-1.52 
-1.68 
-1.18 
-.so 

. S4 

.95 

.68 

.76 

.67 
• 57 
• L.8 
,41 
.33 
• 27 
.22 

-.67 
-1.21 
-1.72 
-2.30 
-2.75 
-3.07 
-3.30 
-3.49 
-4.27 
-4.52 
-4.64 
-4.71 

LATENT H£AT 
DENSITY 

10 

7.0 10.0 15. 0 20.0 30.0 5 0. 0 

-5.00 -5.00 -5.00 -5. 00 -5. 00 -5.00 
-4.93 - 5 .00 -5. 0 0 -5.00 -5.00 -5.00 
-4.78 -4.99 -5.00 -5.00 -5. 00 -5.00 
-4.56 -4.% -5. 0 0 -5. 00 -5.00 -5.00 
-4.31 -4.92 -5.00 -5 .oo -5.00 -5.00 
-1..00 -4.86 -4. 99 -5. 00 -5. 00 -5.00 
-3.65 -4.78 -4.99 -5. 00 -5.00 -5.00 
-3.36 -4.69 -4.98 -5.00 -5. 00 - 5.0 0 
- 3 .13 -4.59 -4.97 -5. 00 - 5 .00 -5.00 
-2.96 -4.49 -4.95 -5. 00 - 5.00 -5.00 
-2.79 -4.39 -4.94 -4.99 -5. 00 -5.00 
-2. 53 - 4. 29 -4.92 -4.99 -5. 00 -5.00 
- 2. 30 -4.19 -4.90 -4.99 -5.00 -5. 0 0 
- 2. 0 9 -4.06 -4.67 -4.99 -5. 00 - 5.00 
-1. 95 -3.97 -4. 85 -4.98 - 5 . 00 -5.00 
-1.116 -3.67 -4.8 2 -4.96 -5. 00 -s.oo 
-1.80 -3. 78 -4.80 -4.97 -5. 00 -5.00 
-1.77 -3.70 -4. 77 -4.97 -5.00 -5. 00 
-1.77 -3.63 -4. 74 -4 .96 -5.00 -5. 00 
-1.78 -3.57 -4.71 -4. C:5 -5. 00 -5.00 
-1.81 -3.25 -4,4 5 -L.. 86 -4. 99 -5.00 
-2.09 -3.16 -4. 2 7 -4. 76 -4.96 -5.00 
-2.36 -3.19 -4.16 -4.67 -1+.% -5.00 
- 2.68 -3.26 -4.10 -4.60 -4.93 -5.00 
-2.99 -3.42 -4.09 -4. 54 -4. 91 -5.00 
-3.24 -3.55 -4.10 -l+. 51 -4. 89 -5.00 
-3.43 -3.66 -4.12 -4.49 -4. 87 -5.00 
-3.59 -3.76 -4.15 -l+.48 -4.85 -5.00 
-1..29 -l+.31+ -4.44 -4. 55 -4.77 -4.97 
-4. 5 3 -4.55 -4 . 5 9 -4.65 -4.77 -4.94 
-4.64 -4.65 -4.68 -4.72 -4.79 -4.93 
-4.71 -4.72 -4.74 -4. 76 -4.82 -4.92 

TEMPERATURE TAUo 
SOURCE INITIAL 

30 -5.0 10 



TAU 

10 
20 
30 
33 
3& 
39 
42 
45 
51 
60 
70 
80 
'l O 

100 
200 
JOO 
400 
500 
600 
700 
800 
900 

1000 

"-0 

vi 

1.0 1.1 

3J.OO 28.10 
30.00 28.38 
30,00 28. 4 7 
14.06 13.% 
9, 6 2 'l.5 6 
7 .13 7.10 
5.43 5.41 
4 .1 'l 4.16 
2. l+'l 2.48 

• 'l3 .93 
.27 .27 
.05 .05 
.oo .oo 
. oo .oo 

-3.16 -3.H. 
-J.85 -3.8!; 
-4.16 -4.16 
-4.34 -4.34 
- 4 .... 6 -4.46 
-4.54 -4.54 
-4.60 -4.60 
-4. 6 4 -l;.64 
-4.68 -1+.68 

1.2 1.3 1.4 

2f. 36 24.77 2 J. 2 9 
26. 91 25.55 24.30 
27. 0 7 25.78 24.59 
13. 87 13.69 13. 53 

9.52 'l.43 'l. 3 5 
1.01 1.01 & • 'l& 
5. J'l 5.35 5.31 
4. 16 4.13 4.10 
2.47 2.45 2 .1+4 

• 'l 2 .91 .91 
.26 .26 .26 
.05 • 0 5 .05 
• 0 0 .oo • 0 0 
.oo .oo .oo 

-3.16 -3. 16 -3.16 
-J.85 -3.85 -3.65 
-4.16 -4.1& -4.16 
-4.34 -4.34 -4.34 
-4.46 -4,46 - 4 .46 
-4. 51+ - 4. 54 -4,54 
-4.60 -4.60 -4.60 
-4.64 -4. 64 -4.64 
-4.68 -4.68 -4,68 

TEMP ERATURES IN RAOIAL HEAT FLOW ................................. 

1.5 

21. 91 
2 3.13 
23.48 
13.38 

'l. 2 7 
6. 'l1 
5. 28 

". 0 8 
2.42 

• 'lO 
.26 
.04 
.oo 
• 00 

-3.16 
-3. 85 
-4.16 
-4.34 
-4.46 
-4. 54 
-4.60 
-4.64 
-'+. 66 

?> 
LAT ENT HEAT OENSITV, 10 HJ/H 

p 

2. 0 3.0 

16.20 8.23 
18. 27 11. 53 
18.87 12 .1+1 
12.43 10.05 
8.78 7.50 
6. 5 9 5.75 
5.05 4,45 
J. 'l1 3.45 
2.31 2.01 
.84 .70 
.24 .20 
• 0 l+ ,03 
• 0 0 .oo 
• 0 0 -.01 

-3. 17 -3.18 
-3.86 -3.8& 
-4. 17 -4.17 
-4.34 -4. >;4 
-4.46 -4.46 
-4.54 -4. 5 4 
-4.60 -4. 60 
-4.61+ -4.61+ 
-4. 6 6 -4.66 

4.0 

3.67 
6. 96 
7.95 
7.36 
5. 88 
4.65 
3.64 
2.82 
1. 60 

• 51 
• 14 
• 01 

- • Ol+ 
- .J'l 

-3.20 
-J.87 
-4 .17 
-4.35 
-4.46 
-4.54 
-4. 60 
-4. 65 
-4.66 

5.0 

.54 
2.87 
l+. 81 
4. 'lO 
4.15 
3.35 
2.65 
2,06 
1.14 

• 32 
.08 
.oo 

- • 42 
-.73 

-3.23 
-3.86 
-4.18 
- 4, 35 
-4.46 
-4.54 
-4.60 
-l+.65 
-4.68 

LATENT HEAT 
DENSITY 

10 

7.0 10.0 15.0 20.0 30.0 50.0 

-2. 96 -4.1+9 -4.95 -5. 00 -5.00 -5.00 
-1. 21 -J.30 -4.69 -4.95 -5. 00 -5.00 

,86 -2.53 - 4. 31 -4. 84 -4.'l'l -5.00 
.87 -2.21 -4.20 -4. 80 - ·4. 'l9 -5.00 
.74 -1.92 -4.07 -4. 75 -4.98 - 5 .00 
.60 -1.12 '-3 .'l5 -4.70 -4.'l7 - 5 .00 
,47 -1.E2 -3.83 -4. 65 -4.'l7 - 5 .00 
.37 -1.5'l -3. 73 -4.59 -4.% -5.00 
• 20 -1.64 -3.'37 -4.4'l -4.'l4 -5.00 
.02 -1.77 -3.43 -4.35 -4.'lO -5.00 

-.52 -1. 77 -J.33 -4.22 -4.86 -5.00 
-.86 -1. 87 - J. 25 -4.12 -4.62 -5. 00 

-1.06 -2.02 -3.23 -4. 05 -4. 76 -5. 0 0 
-1.36 -2.15 -3 .23 -3.'l'l -4.74 -4.99 
-3.2'l -3.42 -3.70 -4. 00 -4. 5 1 -4.94 
-3.'lO -J.'l5 -4.07 -4. 21 -4.50 -4.86 
-4.1'l -Ii. 22 -4.28 -4. 36 -4.55 -4.84 
-4.36 -4.38 -4,4 2 -4.47 -4.59 -4.82 
-4.47 -4.48 -4.51 -4.54 -4. 63 -4.82 
-4.55 -4.55 -4.5 7 -4. 60 -4.67 -4.82 
-4.60 -4.61 -4.63 -4. 6 5 -4.70 -4.82 
-4.65 -4.E5 -4.67 -'+. 68 -4. 73 -4.83 
-4. 6'l -l+.6'l -l+.70 -4. 71 -4. 75 -4.84 

TEMPERATURE TAUo 
SOURCE INITIAL 

30 - !; • 0 J O 



TAU 

10 
20 
30 
40 
50 
6 0 
70 
80 
90 

100 
110 
1 2 0 
130 
140 
150 
170 
200 
300 
400 
5 00 
600 
700 
80 0 
900 

1000 
20 00 

......... 
('.) 
~ 

1.0 1.1 

30.00 28.10 
30.00 28.36 
30,00 28.47 
3 0. 0 0 26.57 
30.00 28.65 
30.00 2 8 . 6 8 
J0,00 28.70 
30.00 28.72 
30,00 2f.76 
30.00 28.79 
10.74 10.71 

6 . 93 6.92 
4.83 4.82 
3,44 3.43 
2 .4 2 2 .4 2 
1.02 1.02 

.16 .16 
• 0 0 .oo 

- 2 .43 -2.43 
-3 .10 - 3.10 
-3,4 9 -3.49 
-3.74 -3.74 
-3. 91 -3. 91 
-'t. 05 -4. 05 
-l+.15 -4.1 5 
-4.63 -4. 63 

1. 2 1.3 1. 4 

26.36 24. 77 23.29 
21:,91 25.55 24. 30 
27,07 25.78 24.59 
27.27 26.07 2 1+ .96 
27.41 2f.27 25.22 
27~48 2f,J8 2 5 .36 
27.51 2E,41 25.40 
27.56 26.48 25.49 
27.62 26,58 25.62 
2 7. 68 2E.66 25 .72 
1 o. 69 10,61t 10. 6 0 

6.91 6.88 6 .86 
4.82 4.80 I+ . 79 
3,43 3.42 l. 41 
2. 4 2 2.41 2 .40 
1. 0 2 1.01 1.01 

• 16 • 16 .16 
• 0 0 .oo .oo 

-2.43 -2.43 - 2 .43 
-3. 10 - 3, 10 - 3 ,10 
-3. 49 -3.49 -l.49 
-3.74 -3.74 - 3 .74 
-3. 91 -3.91 - 1 . 92 
-4. 05 -4.05 -4.05 
-4.1 5 -4.15 -4.15 
-4.63 -4.63 -4.63 

TEHP ERATUPE S IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

21.91 
23.13 
2 3 .48 
23.93 
24.24 
24. 40 
24.45 
24.56 
24.72 
24.85 
10. 56 

6 . 84 
4,78 
3. 40 
2. 40 
1.01 

.15 

.oo 
-2.43 
-3.11 
-3.49 
-3.74 
-3. 92 
-4. 05 
- i..15 
-4.63 

LATENT HEAT DEN SITY, 10 HJ/M ?> 

R 

2 .0 3,0 

16. 20 8.23 
18.27 11. 53 
18.87 12. 41 
19. 6 3 13.63 
20.17 14. 45 
20. 4 3 14. 85 
20. 52 14.98 
20. 71 15. 30 
20. 97 1 5 .71 
21.19 tE. 06 
10. 2 9 9.58 
6. 7 2 6,37 
4.70 4.48 
3. 3 4 3.19 
2.35 2 .24 

,98 ,90 
.15 .14 

- • 0 6 -.36 
-2.44 -2. 45 
- 3.11 - 3.11 
-3. 49 -3.49 
-3.74 -3.74 
-3.92 -J, 92 
-4.05 - 4. 05 
-4.15 - 4.16 
-l+.63 -4.63 

4, 0 

3.67 
6.% 
7. '35 
9. 4 7 

10. 46 
10. 91 
11. 06 
11. 51 
12.02 
12.45 
8.62 
5. 88 
4.17 
2 .97 
2 .07 
.so 
.12 

-.58 
-2.46 
-3. 12 
-3.50 
-3.74 
-J. 92 
-4. 05 
-i.. 16 
-4.63 

5.0 

. 5 4 
2 .87 
4.81 
6. 21 
7,44 
7. 86 
8,04 
8.62 
9.20 
9.68 
7,5 5 
5.31 
3.79 
2.70 
1. 86 

.67 

.10 
-.77 

-2.49 
-3.13 
-3.50 
-3.75 
-J. 92 
-4. 06 
-4.16 
-4. 6 3 

LATENT HEAT 
DENSITY 

10 

7.0 10.0 15. 0 2 0. 0 30.0 50.0 

- 2 .% -4,49 -4,q5 -5. 00 -5. 00 -5.00 
-1.27 -3,30 -4.6 9 -4.95 -5. 00 -5.00 

,86 -2.53 -4', 31 -4. 84 -4.99 - s.oo 
1.11 -1.46 -3. 8 q -4.66 -4. 97 -5.00 
2 .44 -1.29 -3.43 - 4. 48 -4. 94 - 5 . 00 
3.47 -.so - 3 .10 . -4. 27 -4.90 -5.00 
3 , 8 6 .50 - 2 .8 7 -4.08 -4.85 - 5 .00 
4. 5 0 .58 -2 ,51 -3.89 -4.79 -5.00 
5.04 .65 - 2 .12 - 3 . 68 -4. 73 -5. 0 0 
5 ,49 .71 -1. 7 5 -3.45 -4.66 -4. 99 
4,94 .64 -1. 4 2 -3. 23 -4.58 -4.99 
3.67 .47 -1.22 - 3. 02 -4.50 -4. 98 
2 .67 .34 -1.18 -2. 86 -I+ .1+ 2 -4.98 
1.119 .24 -1.22 -2.76 -4.34 -4.97 
1. 2 8 .16 -1. 32 - 2 . 70 - 4 . 27 -4.96 

. 3 8 • 04 -1. 56 -2. 68 -4 .14 -4. 94 

.05 -.43 -1. 70 -2. 70 -4.0 2 -4.91 
-1.12 -1.58 -2.26 -2. 86 -3. 82 -4.77 
-2.54 -2.65 -2 .91 - 3. 21 -3.82 -1+.66 
-3.16 -3.22 -3. 36 -3. 53 - 3 . 92 -4. 5 9 
-3.52 -3.56 -3.65 -3.76 -I+. 0 3 -4.55 
-3,76 -3.79 -3.85 -3.93 -4.13 -4. 54 
-3, q3 -3.95 -4.00 -4.06 -4.21 -4.5 5 
-l+.06 -4.08 -4.11 -4 .16 -4.28 -4. 56 
-4.17 -i..18 -4.21 -4. 24 -4.34 -4. 5 8 
-4. 6 3 -l+.63 -4.64 -4.65 -I+. 68 -4.76 

TEMPERATURE TAUo 
SOURCE INITIAL 

30 - 5 . 0 100 



TAU 

100 
200 
300 
330 
360 
390 
420 
450 
510 
600 
700 
600 
900 

1000 
2000 
3000 
4000 

........__ 

('.) 

'...J 

1.0 1.1 

30 .u 0 26. 79 
30.00 26.90 
30.00 26.99 

6.22 6.21 
4.76 4. 76 
2 . 69 2.68 
1.76 1. 7E 
1.01 1.01 

. 26 .26 
• 01 • 01 
.oo .oo 

-.76 -.7f. 
-1.90 - 1. 9 0 
-2.41 -2.41 
-3.99 -3.99 
-4.48 -4.46 
-4.73 -4.73 

1. 2 1. 3 1.4 

2 7. 66 2E.66 25.72 
27.90 2E.96 26 .12 
26.06 27.21 26.42 
6.20 6.19 6 .16 
4.75 4.75 4.74 
2.86 2.68 2.87 
1.76 1.7S 1.75 
1. 07 1.07 1.07 
.26 .26 .26 
.01 .01 .01 
.oo .oo .oo 

-.76 -.76 -.77 
-1.90 -1.90 -1.90 
-2.41 -2.41 - 2 .41 
-3.99 -3.99 -3.99 
-4.46 -4.46 -4.46 
-4.73 -4.73 -4.73 

TEMPERATU RES IN RADIAL HEAT FLOW ....................... , ........ 

1.5 

24.65 
2 s. 33 
25.69 
6.16 
4. 73 
2 .117 
1.75 
1.07 

.26 

.01 

.oo 
-.77 

-1.90 
-2. 41 
-3.99 
-4.46 
-4.73 

LATENT HEAT DENSITY, 10 MJ/H ) 

R 

2. 0 3.0 

21.19 16.06 
22.01 17.3 5 
22.63 16.33 
6.06 7 .66 
4.69 4.59 
2 .85 2.78 
1.73 1.70 
1.06 1. 0 3 
.25 . 24 
.01 .01 
• 00 .oo 

-.78 -.62 
-1.91 -1.92 
-2.41 -2.42 
-3.99 -3,99 
-4.46 -4.46 
-4. 7 3 - 4. 73 

4. 0 5.0 

12.45 9.66 
14. 06 11. 52 
15.26 12. 92 
7.54 7.16 
4.43 4.24 
2.69 2 .58 
1.64 1. 57 
1. 00 .96 
.22 .21 
• 01 .01 
• 0 0 .oo 

-.87 -.92 
-1.93 -1.'34 
-2. 42 -2.43 
-3.99 -4.00 
-4. 48 -4.46 
-4.73 -4.73 

LATENT HEAT 
DENS ITV 

10 

7. 0 10.0 15.0 20.0 30.0 50.0 

5.49 .71 -1.75 -3.45 -4. 66 -4.99 
7.76 3.95 -.11 -1. 93 -J. 69 -4.91 
9.36 5.69 .67 -1.10 -3.09 -4. 73 
6 . 20 4.45 1.32 -.60 -2.93 -4.66 
3.74 2.76 .94 -.66 - 2 .60 -4.59 
2.28 1.10 • 54 -~71 -2.69 -4. 52 
1.39 1.04 • 2 4 -.63 -2.60 -4.45 

• 65 .63 - • 0 4 -.96 - 2.52 -4. 38 
.16 .08 -.26 -1. a -2.54 -4.26 
.oo .oo -.61 -1.44 -2. 60 -4.12 

- • 20 -.63 -1. 26 -1.79 - 2 .70 -4. 0 3 
-1. 06 -1.30 -1. 71 - 2.10 -2.83 -3.97 
-1.98 -2. 06 -2.24 -2. 47 - 2. 99 -3.95 
-2.46 -2.51 -2 .6 3 -2.78 -3.16 -3.95 
-4.00 -4.01 -4.03 -4.06 -4.14 -4.37 
-4.46 -4.49 -4 . 5 0 -4. 51 -4.55 -4. 66 
-4.73 -4.73 -4.74 -4. 74 -4.76 -4.8 2 

TE11PE RAT URE TAU
0 

SOURCE INITIAL 

30 - 5 .0 300 



TAU 

100 
200 
300 
400 
5 00 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
11+00 
1500 
1600 
17 OD 
1800 
1900 
2000 
3000 
4000 
5000 
6000 

'-... 
() 
O<) 

1.0 

3 0. 0 0 
30.00 
30. 0 0 
3 0. 0 0 
30.00 
30.00 
30 . 00 
30.00 
30,00 
:rn.oo 
5.72 
2.96 
1. 49 

.66 
• 2 9 
.1 2 
• 0 3 
.oo 
.oo 
,00 

-2.93 
-3.93 
-4.1+4 
-1+.70 

1.1 

2 ll. 7 9 
28,qQ 
21l.99 
29 .00 
29.04 
29.07 
29.10 
29 .11 
29.11 
29.12 
5. 71 
2.95 
1.4 9 

.66 

. 29 

.12 
• 0 3 
.oo 
.oo 
.oo 

-2.93 
-3.93 
-4.44 
-4. 7 0 

1. 2 1. 3 1.4 

2 7. 68 26.66 25 . 7 2 
27.90 26.98 26.12 
28.06 27.21 2 6. 4 2 
28.09 27,2E 26.48 
28.17 27,3E 26.62 
28.23 27,45 26.73 
26.27 27.51 26 ,81 
28 .29 27.54 26.8'9 
26.29 27 . 55 26 .65 
28.31 27.57 26.86 
5.71 5.71 5 .71 
2.95 2 .95 2.95 
1.49 1.49 1.49 

. 66 . 66 . 66 

.29 • 29 . 29 

.12 .12 .12 

.03 .03 .02 

.oo • 00 • 0 0 
• 0 0 • a o .oo 
• 0 0 • 0 0 .oo 

-2.CJ3 -2.93 -2.93 
-3.93 -3.93 -3.93 
-4.44 -4.44 -4.44 
-4.70 -l;.70 -1+.70 

TFHPERATURE S IN RADIAL HEAT FLO~ 
•••••••••••••••••••••••••••••••• 

1.5 

24 .85 
25,33 
2 5.69 
25.76 
25 .93 
2 E, 06 
26.16 
2E . 20 
2 E, 21 
2E.24 

5.70 
2 ,9 5 
1.49 

.66 
, 26 
.12 
• 0 2 
.oo 
• 00 
.oo 

-2. 93 
-3. 93 
-4.44 
-4. 70 

LATENT HEAT DENSITY , 10 HJ/1" 3 

R 

2 . 0 3.0 

21.19 16.06 
22.01 17.35 
22 . 63 18. 33 
22 .76 1ll.52 
23 .04 18. 96 
23 , 2 7 19.34 
23 .43 19.59 
23 . 50 19.70 
23 . 52 19.7 2 
23.57 19. 61 
5.66 5.63 
2 .94 2.91 
1.49 1.47 

. 66 • 65 

. 28 .28 

.12 .12 

.02 • 0 2 
• 0 0 .oo 
.oo .oo 
• 0 0 . oo 

-2.93 - 2 . 93 
-3.93 -3.93 
-I+. 41+ -4.41+ 
-l+.70 -i.. 70 

4.0 

12.45 
1'9. 0 6 
15. 28 
15.52 
16.08 
1E,55 
16.87 
17. o a 
17. 03 
17. 15 
5,55 
2 .tl6 
1.45 

• 64 
.28 
• 11 
• 02 
• 0 0 
• 0 0 
. oo 

-2.93 
-3.94 
-4. '44 
-4.70 

5. 0 

9.68 
11. 52 
12.92 
13.19 
13.65 
14.39 
11+. 76 
14.91 
14.95 
15. 0 8 

5.44 
2.63 
1.42 

. 62 
• 27 
.11 
• 0 2 
.oo 
.oo 
. oo 

-2.93 
-3.94 
-4.44 
-4.70 

LATENT HEAT 
DENSITY 

10 

7,0 10.0 15. 0 2 0. 0 30.0 50.0 

5 . 49 .11 -1. 75 - 3. 45 -4.66 -4.99 
7.76 3.95 -.11 -1.93 -1.89 -'9.91 
9.38 5.69 .87 -1.10 -3.09 -4.73 
9.68 5.99 2 .34 .24 -2.65 -4.'99 

10.so 1.02 3 . 11 • 32 -2. 02 -4 .26 
11.15 7.75 3.62 ,37 -1.43 -4.00 
11. 59 8.25 4,51 1.40 -1.34 -3.74 
11. 75 8,42 4.64 2. 06 -,96 -3.52 
11. 60 6.47 4 .6 6 2.34 -.39 -3.35 
11. 97 8.71 5.07 2.72 -.28 -3.1CJ 
5.18 4.64 3 .4 8 2.15 - • 22 -3.00 
2.11 2.45 1.87 1.16 -.21 -2.85 
1.34 1.19 • 8 3 • 1+7 - • 30 -2.79 

• 59 .52 . 3 5 .19 -.61 -2.76 
• 25 .22 .15 • On -.64 -2.75 
.10 .06 . 04 • 00 - • 94 -2.73 
. 02 .01 .o 1 - • 20 -1.22 -2.76 
• a o .oo • 0 0 -.46 -1.33 -2.81 
• 0 0 .oo -.23 -.73 -1.51 -2.86 
.oo .oo - . so - • 90 -1. 66 -2.92 

-2.94 -2 .96 -3.01 - 3. 07 -3,24 -3. 71 
-3.94 -3.95 -3.97 -4. 00 -4. 08 -4.31 
-4.44 -4.45 -4.46 -4.47 -4.52 -4.64 
-4.70 -l+ .71 -4.71 -4. 72 -I+. 71+ -1+. 81 

TEMPERATURE TAU a 
SOUPCE INITIAL 

30 - s. 0 1000 



TAU 

1 
2 
3 
4 
5 
6 
7 
8 

"' 10 
11 
12 
13 
11+ 
15 
16 
17 
16 
19 
2fi 
30 
40 
50 
60 
7C 
60 
90 

100 
200 
30 0 
4tlC 
5CO 

'-..... 
() 

-.0 

1, o 1,l 

30,00 26 .02 
H,C.0 26,66 
3C,OO 27,09 
30. 0 0 27. 35 
30. 0,, 27.51 
30 . 0 0 27. 5 8 
30. 00 27.61 
JO• 0 u 27.71 
30.00 27.79 
JC.OD 27 . 86 
16, 82 1 6 .49 
11. 6 1 11, 42 

8.52 8,40 
6.22 6 .12 
4. 55 4.48 
3,16 3,10 
2,09 2 .04 
1,2& 1,23 

.75 .74 

.4 6 .44 
-2, 9~ - 2 .95 
-5.22 - 5 . 23 
-6. 3<+ -6. 3 5 
-T.03 -1. a3 
-7.49 -7. 5 0 
-7,63 -7.63 
-8.G9 -6. 09 
-8. 29 - 6 . 2 9 
-9.17 - 9 .1"7 
- 'l .45 - 9 .45 
-9.59 - 9 . 59 
- 9 . 6 7 - 9 . 6 7 

1.2 1. l l. I+ 

22.39 18. 7 4 1 5 . ~& 

23.61) 20. 8 2 18. 25 
24 .i.1+ 22. 0 2 19.76 
21+.93 22,72 20. 6 6 
25.23 2 3.15 21.23 
25.J? 2 J, 3 5 21,47 
2 5 ... 3 23,1+3 21. 56 
25.61 23,69 21.91 
25.78 23. 9 3 22.22 
25.91 24.12 22.46 
16.19 15. 61+ 15.13 
11.25 10. 94 1U, 65 

6. 2 6 6. 0 6 7,66 
&.o '+ 5. ,f! 6 5.73 
".41 4. 2 9 I+ .11 
3,05 2, 9 5 2 .86 
1.99 1,91 1.64 
1.20 1,15 1.1a 

• 7 2 . 69 . 66 
.4 3 .40 , 38 

- 2 .97 - "3 , o a -3. o 2 
-5.23 -5. 25 - 5 . 26 
-6.35 - &. J 6 - 6.36 
-7. 03 -7. 0 I+ -7. ll4 
-7. 50 -7. 5 0 -7.50 
-7.83 -7. 6 I+ -7.64 
- 6 .o 9 -6. 0 9 -B.10 
-6,29 -8,30 -8. 31) 
- 9 .17 -9.17 -9,17 
-9.45 -9. 4 5 - 9 .45 
-9.5') -9. 5 9 - 9 . 59 
-9. 6 7 -9. & 7 - 9 .67 

TEH FERA TU RE S IN RADI AL HEAT FL QI; 

•••••••••••••••••••••••••••••••• 

1. 5 

12. 21 
15. 85 
17.70 
18. 77 
19.43 
19.72 
19.86 
20. 26 
20. 63 
20. 91 
11+. 6& 
10. J6 

7.66 
5.59 
4.06 
2. 77 
1. 71 
1. 06 

• 63 
• 35 

-3.05 
-5.27 
-6.37 
-7.04 
-7. 51 
-7.84 
-6. 10 
-8. 30 
-9.17 
- 'J .45 
-9,59 
-9. 6 7 

LAT C:N T HEAT DENSITY , 10 MJ/H'.I 

R 

2 . o 3,0 

-. 2 3 -6. 1+6 
7. b 8 - 2 . 58 
9.21 -1.43 

10. 09 - .47 
12. n 7 - • 39 
12. 46 3 .1+1 
12. 76 4. 4 3 
13, 1+6 4.87 
11.. 07 5.21+ 
14. 5 3 5.52 
11. 61 4. 911 

6.69 3,79 
6. lo9 2.66 
4, 71 2.06 
3,J& 1,45 
2.20 • 91 
1. 32 .49 

.79 • 21 

.47 .oo 
• 20 -,32 

-3. 21 -3. 62 
-5.33 -5.51 
- 6 .40 - &.51 
-7. IJ ] -7 • 11+ 
-7.52 -7. 5 7 
-1. 65 -7.b9 
-6. 11 -6.1 3 
-6.31 -8.33 
-9.17 - 9 .18 
-9.1+5 -9 .46 
-9.5 9 - 9 . 59 
-9.67 - 9 . &Ii 

I+. 0 

-9. 11 
-7. 33 
-5. 70 
-:.. 16 
-J,77 
-2. 18 
-. 9 1+ 
-.76 
-.&2 
-.48 
-.35 
-. 2 8 
-. 2 8 
-.32 
-. 3e 
-.45 
-.72 

-1. 2 6 
-1. 6 7 
-1.77 
-4.17 
-5.75 
-6.65 
-7. 23 
-7. 6 4 
-7. 9 4 
-6. 17 
-6.36 
-9.19 
-9.46 
-9. 60 
-9. &6 

5.0 

-9. 86 
-9, 09 
-~.19 
-7.15 
-6. 21+ 
-5. 6 0 
-5.10 
-lt.46 
-3.80 
-3, 22 
-2. 69 
-2.36 
-2.29 
-2. 3 8 
-2. 55 
-2.77 
- 2 .97 
-3.C6 
-3.12 
- 3 .16 
-<+. 77 
-6. li J 
-&. 8 2 
-7, 3 4 
-7. 72 
-8.C.O 
-8.22 
-6.1+0 
-9.20 
-9.4& 
- 9 . 60 
- 9 . 6 6 

LATENT HEAT 
DE NSITY 

1 

7 , (j 10.0 15. 0 20 . 0 30 , C 5u . o 

- 9 .99 -10. ~ 0 - -10 • 0 0 -10. 0 0 -1 0 . 00 -1J,00 
-9.91 -10. Ii 0 -10 • I) 0 -1 0 .u o -10,IJO -ic.oa 
- 9 . 71 -9.96 -10.00 -10. 1 o -10.00 -10, co 
- ~ • .,o -9.94 -10, 0 0 -1 0 . 0 0 -10.00 -1il.li0 
- 9 .CI+ -9.89 -10 • 0 0 -10.00 -10.00 -1 0 .ro 
- 6 . 64 -9.60 - 9 .99 -1 0 . 0 [i -10.00 -10.00 
-8.28 -9.70 -9.98 -10 • a o -10.uo -10.00 
-7. 93 -9. 59 -9.97 -10. 0 0 -10. 0 0 -1 0 , llO 
-7. 56 -9.46 -9.96 -10 • 0 0 -10.00 -10.00 
-7.21 -9. 33 -9. 94 -10 • 0 0 -10.00 -10.ao 
-6.84 - 9 .18 -9.92 -9.99 -1 0 . 00 -1 0 .01; 
- o .4 9 -9. 0 3 -9.69 -9.99 -1 0 .00 -1 0 . ll 0 
- 6 . 22 -t!.68 -9.6 6 - 9 ,g9 -10.00 -10.00 
- &. c l -8.7J -9.63 -9. 98 -10.00 -10.00 
- 5.67 -6. 59 - 9 . 60 -9.9 8 -ic.oa -10.ao 
- 5 .78 - 6 .46 -9.76 - 9 .97 -1 0 . 00 -1 c .oo 
-5.74 -6.35 -9.7 2 - 9 . 96 -1 0 . Oil -10.o c 
-5."72 -6. 2'1o -9. 66 - 9 .96 -1 0 .00 -10.00 
-5.70 -8.15 -9.64 - 9 .95 -10.00 -1tl. u 0 
-5.67 -8.06 -9. 60 -9.94 -10.00 -10. 0 0 
-&.C3 -7.69 -9. 26 - 9. 81 - 9 . 99 -10.00 
-&. 70 -7.75 -9.06 - 9 .66 -9.97 -10.00 
-7. 2 3 -7. 91+ -d.97 -9.57 - 9 . 94 -1 0 . 0 0 
-7. 62 - 6 ,13 -d. 95 -9. 50 - 9 .91 -1 0 , 01) 
-7.92 -8. 30 -8.% - 9 .45 - 9 . e 9 -10,liO 
-6.16 -8.1o5 -6.99 -9.42 -9. 66 -10.00 
- 8 .J4 -6. 5 8 - 9 , 1)2 -9.41 - 9 . 64 -10, llO 
-8. 5 0 -6. 6 9 -9.06 -9.40 - 9 . 8 2 -9, 99 
- 9 . 22 -9.27 -9.38 -9. 50 -9. 71+ - 9 .96 
- 9 .47 -9. 5 0 -9. 55 -9.61 -9.75 -9.9 3 
- 9 . 6 0 -9.62 -9. 65 -9. 66 -9.77 -9.92 
-9. 68 -9. 69 -9.71 -9.7 3 - 9 .7 9 -9.91 

TEMPERATURE TAUO 
SO URCE INIJIAL 

30 -10. 0 10 



TAU 

10 
20 
3G 
33 
36 
Jg 
42 
45 
51 
6e 
7G 
8Ci 
gG 

10 Ii 
20 0 
3GO 
400 
500 
60G 
700 
800 
9 00 

10 00 

""--<:) 

1. (j 1.1 

30. () 0 27.86 
311. 00 28.13 
JO. 0 0 28.31 
12.45 1 2.B 

7. 5 0 7.45 
4. 68 4.65 
2 . 72 2 ,70 
1.36 1. 3 4 

. 22 . 22 
• 0 0 .oo 

- 2 . 7 8 -2. 79 
-4.18 -l+.18 
-5. 0 7 -5. 0 7 
- 5 . 71 - 5 .71 
-8.C9 -6. 0 9 
-6.77 - 8 . 77 
-9.09 -9.09 
-9. 28 -9. 28 
- 9 .40 -9.40 
-9.49 -9.49 
-9.55 -9. 55 
-9. 6!1 -9. 6 0 
-9. 65 -9. 65 

1.2 1.3 1. 4 

25.91 24.12 22.46 
26 ,1,2 24.84 23.Jg 
26. 7T 25. 3 5 24.C3 
12,23 12. 0 .. 11.86 

7 . 3 g 7. 3 !l 7.20 
4.61 4.55 4 .4 g 
2.67 2,62 2.58 
1. 3 2 1. 30 1. 27 

.21 . 21 .20 
• 0 0 .oo .oo 

-2.79 -2.81 -2.62 
-4.19 -4.19 -4. 20 
- 5 .07 -5. 0 II -5.09 
-5 .71 -5.72 -5.72 
-8.09 -8. 0 g -8.09 
-8.77 -8.77 -tl. 77 
-9. 0 9 -9. 0 9 -g. c g 
-9.28 -9.26 -9.28 
-9.ltO -9.40 -9 .i.o 
-9.49 -9.<+9 -9.49 
-9.55 -9.55 -9.55 
- 9 .60 -9. 60 -9.60 
-9. 6 5 -9. 65 -9. 65 

T£HP£PA TURF S IN ~AOIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

l.5 

20. 91 
22.0J 
22.81 
11. 7 0 

7.12 
4.43 
2. 51+ 
1. 25 

• 19 
.oo 

-2. tl4 
-4.21 
-5.09 
- 5 .72 
-8.09 
-8.77 
- 9 .09 
-9. 2tl 
-9.l+O 
-9.49 
- 9 . 55 
-9.60 
-9.65 

LATENT Hi AT OENSIT'I', 1 0 HJ/H"3 

R 

2 .0 3. 0 

14.53 5 . 52 
16.38 8.44 
17. 72 .lO. oJ 
1'1. 64 8 .01 

6. 57 5 .1 2 
4.07 3 .10 
2.28 1. 57 
1. 09 • 70 

• 14 ,05 
- • 39 -1.1g 

- 2 . 92 -3.14 
-4. 26 -4.39 
-5.1 2 -5.21 
- 5. 75 -5. 81 
-8. 11.1 -d.11 
-8.77 -8. 77 
- 9 . ll9 -9. 09 
-9.28 -9.28 
- 9 .40 - 9 .40 
-9.49 - 9 .1+9 
-9.55 -9.56 
-9.61 -9. 61 
- 9 .65 -9.65 

4. 4.i 

-.48 
4.00 
5.44 
... 40 
2.84 
1.11 

,83 
.Jo 

-.45 
-.l.91 
-3.44 
-4. 57 
-5.34 
-5.91 
-6.13 
-8.78 
-9 .10 
-9. 2 8 
-9.40 
-9. 49 
-9.56 
-9.61 
-9. 65 

5.0 

-3. 22 
• 96 

1.34 
l. 0 8 

• 7 0 
.42 
• 20 

-.18 
-1.49 
-2. 56 
-J.7g 
-l+.76 
- 5 .4 9 
-6. 02 
-8.15 
-8.79 
-9.10 
-9.2g 
-9.41 
-9.49 
- 9 .56 
- 9 . 6 1 
-9. 65 

LAT ENT HEAT 
OENSI T'Y 

10 

7. C 1U • G 15.0 2 G. lt 30.0 50.0 

-7. 21 -g.33 -9.94 -10.:io -1,j,UO -10.00 
-4. co -7.83 -9. 58 - 9 .94 -10.00 -1 0 .00 
- 2 . £:4 - 6.' 5 5 -g.Os - 9 .7 9 -g. g9 -10.00 
-2. 20 -o.17 -8. 9 1 -9.7 3 -9.96 -10. 0 0 
- 2.13 -5. 8 7 -6. 74 -9.66 -9. 97 -11.i.C O 
- 2 . 34 -5.6o -8. 58 -9.60 - 9 . 9 7 -10,co 
- 2 . 67 -5. 6il -8.44 -9.53 -9.96 -1 0 , l. 0 
-2. 89 -5. 57 -8. 11 -9.45 -9.94 -111. 0 0 
- 3.18 - 5 .54 -11. 11 -9.31 - 9 , 92 -10.00 
-3. 86 -5.68 -7. 91 -g.13 - 9 .67 -H.00 
-4.62 - 5 .94 -1. o1 -8. 97 - 9 . 82 -10, 0 0 
- 5 .32 -6.26 -7.79 -8.85 -9.76 -10.00 
-5.86 -6.59 -7.82 -8.78 - 9 .71 -9.99 
- 6 .32 -6.87 -7.89 -6.74 -9. 66 - 9 .99 
-d.21 -8.33 -a. 60 -8. 90 -9.44 - 9 .93 
- 6 •CS 2 -8.87 -e. g9 -9.13 -9. 1..4 - 9 . 86 
- 9 .1 2 - 9 .15 -9. 21 -9. 30 - 9 .49 -9.8 2 
-9. 29 -9.31 -9. 36 -9 .41 - 9. 55 -9.80 
-9.1+1 -9.4J -9. 46 -9,5 1) -9. 59 -9. 79 
- 9 . 50 - 9 .51 -9. 53 -9.56 - 9 . b3 - 9 .80 
-9. 56 -9. 5 7 -9.:>9 -9. 61 -9. 67 -9. 8 0 
- 9 . 6 1 -9.62 - 9 .63 -9.65 -g. 70 -g .81 
- 9 . b5 -9. 6 5 -9. 67 -9.68 -9.72 - 9 . 8 2 

TEMPE RA JURE TAU o 
SOURCE INifIAL 

JO -1 0.0 30 



TAU 
1. 0 1.1 1.2 1.3 l ... 

10 30. (, 3 27.86 25.91 24.12 22.46 
2L 30.00 28 .13 26 .i. 2 24.84 23 .39 
30 30. o a 28.31 26.77 25. 3 5 2 ... 03 
4(1 30,00 28.41 26.96 2 s. 6 3 24,t+O 
so 30.00 28,L6 27. 0 6 25. 77 24.57 
60 30.00 28 . 46 27 .o 9 25. 81 24 . 63 
70 30. 00 28.51+ 27. 21 25. 9 8 24,85 
80 30. 0 0 28,58 27.29 26.10 25.00 
90 30. 0 () 26.62 27 .36 26. 2 0 25 .1 2 

1U 0 3(1 .0 ~ 28.65 27. 41 26.27 2 5 . 22 
llli 8. 41 8.38 6 .3 5 6.30 6.25 
12 0 4.07 ... 0 & 4.04 t+. 0 2 3,99 
130 1. E:& 1.65 1.64 1. & 2 1.61 
140 ... 6 .48 .4 6 .47 .117 
15 o ,0 7 • 0 7 • f)7 . 07 • 'l 7 
170 • I) 0 . GO .oo • 0 0 .oo 
20 0 -3.42 -3.42 -3.42 -3, 43 -3,43 
300 -6.37 -6.37 -6.37 -6.37 -6.37 
.. 0 0 -7.45 -7.LS -7.45 -7.1+5 -7.45 
:;no -8. Ii 3 -8.C3 -8. 0 3 -6. ll 1 -8.03 
600 -6.40 -8.40 -8,t.0 -6. 40 -6. 40 
700 -6.65 -6.1)5 -6.65 -8.65 -6.65 
300 -6.83 -6.63 - 8 .6J -6.83 -8.63 
900 -8. 97 -6. 97 -8.97 -6.97 -6. 97 

10 0 0 -9.06 -9. 0 8 -9. 0 6 -9. 0 8 -9.06 
20 0 0 -9. 59 -9.59 -9.59 -9. 59 -9.59 

--

TEHPtRATURE S lN RAOlAL HEAT FLOW 
······························~· 

1.5 

20. 91 
22.03 
22 .81 
2.3, 25 
23,1+6 
23 . 53 
23 . 79 
23, 98 
24.12 
24.24 
8. 20 
J. 97 
1. 60 

• 46 
.O& 
• 00 

-3.41+ 
-6. 38 
-1. 45 
- 6 .03 
-6. 1+0 
-8. 65 
-8.83 
-6. 97 
-9.06 
-9.5~ 

LAT ENT H~AT DENSITY, 1J HJ/H '!> 

R 

2 . 0 3.0 

14.53 5. 52 
16 ,38 A. '+It 
17.72 1!l. 63 
16. t.7 11. 77 
18. 81 12.28 
18.95 12,52 
19.40 13.23 
19.71 13. 72 
19.95 11+ .10 
20,15 14. I+ 1 
7. 90 7.09 
3.83 3.43 
1.s1 1.26 

.1+4 . 3& 
,06 • (, 4 

-.23 -.79 
-3.46 -3.53 
- 6 .36 -6.40 
-7.4& -7 ... ? 
-8. o .. - B.04 
-6.40 -tl. 4IJ 
-6.65 -8.&5 
-6.83 -6.83 
-6.97 -8.97 
-9.06 -9. 08 
-9.59 -9. 59 

4, ll 

- • '+8 
I+. ll 0 
s.1+1+ 
&.18 
7.66 
a.04 
8.91 
9,51 
9.98 

10. 36 
&.no 
2,d7 

• 93 
. 26 
• 01 

-1. 25 
-3.64 
-&.1+3 
-7. 48 
-6.05 
-8.41 
-8. 65 
-6.83 
-6. 97 
-9. 'J 6 
-9.59 

5. c 

- 3 . 22 
. 98 

1. 31+ 
1. 52 
I+. 17 
... 88 
s.&7 
6.2 1 
&.63 
6 . 96 
l+.49 
2.12 

• 6 1 
.13 

-.25 
-1.66 
-3. 76 
-6.4& 
-7.50 
-6 • .i6 
-d. lt1 
-6. 66 
-6.64 
-6. 97 
-9, L8 
-9.59 

LATENT HC: AT 
DENSIT Y 

lU 

7 , D 10,0 15, 0 20.0 3 0. (! 50 . c 

-7. 21 - 9 .33 -9. 94 -10. 0 0 -10. ull -10.vo 
-4. 66 -7. 83 -9.58 -9.9'+ -1 0.uo -10.00 
- 2 . b'+ -6' , 55 -9. 06 -9.79 -9.99 -10.00 
-1. 17 -5. 36 -8.51 -9.57 -9.96 -10.00 
-.67 -4.63 -7. 96 -9. 31 - 9 .9 2 -1 0 . 0 0 

• 87 -4.11 -7. 52 - 9 .n1; - 9. 8 7 -10.011 
1. Ii l -3."37 -7.06 -8. 77 - 9. 80 -1u,OO 
1.11 - 2 .72 -6. 63 -8.51 -9.72 -10. 0 0 
1.18 -2.1 & -6. 21 -6.23 -9. 61+ -9.99 
1. 2 1+ -1. 66 - 5.82 -7.96 -9.55 -9.99 

• 80 -1.44 -5.47 -7.70 -9.45 -9.96 
• "Z d -1.b4 -s. 26 -7.47 -9. 3 5 -9.<;6 
. as -2.41 -s. 26 -7. 30 -9. 21+ -9.97 

- • 81+ -2. 61+ -5.29 -7,16 -9.15 -9.96 
-1.'-& -3.01 -5.33 -7.10 -9. O& -9.95 
-2.50 -3.66 -5.52 -7. ll 3 -6. 91 --:l.93 
-4.09 -4.71 -5.91 -7.06 -6.74 -9. e.8 
-6.55 -6.7 .. -7. 15 -7. 63 -8. 5 9 - 9.71 
-7. 51+ -7.63 -7.64 -6. 11 -6. 69 -9.59 
-8. 0 8 -8,14 -8.27 -6.43 -tl,6 2 -9.52 
-6.43 -6.47 -6.55 -e.67 -1i. 9 .. -9.'+9 
-6. 6 7 -6.70 -8.76 -6.81+ - 9 .C5 -9.49 
-6.65 -6.87 -8. 91 -6.98 -9.1'+ -9.50 
-6.9ti -9.1:0 -9. 0 3 -9,0, - 9 • .'. 1 - 9. 51 
- 9 . ~ 9 -9.111 -9.13 -9.17 -9. 23 - 9.53 
-9. 59 - 9 . 59 -9. 60 -9.61 -9. 65 -9.74 

TEMPERATURE TAUO 
SOURCE INITIAL 

30 -10. 0 100 



TAU 
1.0 1.1 1. 2 1. 3 1,4 

1(, (j 30,00 28 ,65 27.41 26,27 25 , 22 
20 0 30 . 00 28.78 27.66 2 6 . 6 3 25 . 68 
300 30.CO 28 .86 27.61 26. 8 5 2 5 .96 
330 5.48 5 ·" 6 5 ·" 7 5.1+ 5 5 .4C. 
36 C 1. 77 1.76 t. 76 1. 7 5 1. 75 
390 , 26 , Z8 • 2 8 , 26 . 2 a 
1+ 20 . 01 • 0 1 • c 1 • 0 1 • 01 
45Ci • r.. a .oo .o 0 .oo .oo 
5 1 0 - 3. 11+ -3, 15 - 3 .15 - 3, 15 - 3 , 15 
60 () -'+. 66 -C..88 -1+.88 -1+. 8 9 -l+.89 
7 00 - 5 . 9 4 - 5 . 9 4 -5.91t -5.94 - 5 . 91+ 
'1 0 c - 6 . 62 - 6 . 62 -6.62 - 6 . 62 -6.62 
900 -7, ll 9 -7. Li 9 -7. C9 -7. a 9 -7.1 0 

1 u1.io -7,L5 -7.45 -7.1+5 -1.1+ 5 -7.45 
2JO 0 -8.92 -8.92 -6.92 -8. 92 -6. 92 
3000 -9.i.4 - 9 .'+4 - 9 .44 -9. 44 -9.41+ 
4 00C - 9 .70 -9.70 -9.70 -9. 71 - 9 .71 

--....... 
f'-l 

T EH PEPA TU QES IN RADI~L HEA T FLO\./ 

·············~·················· 

1. 5 

24. 21+ 
24.79 
25.13 
5.42 
1. 74 

• 28 
• 01 
,00 

-3,15 
-4.8 9 
-5.94 
- 6 . 62 
-7. 10 
-7.1+5 
-8.92 
-~.lt4 

-9.71 

LAT EN T HEAT DENS IT Y, 10 HJ/H'3 

R 

2 , 0 3 . '1 

2 0,15 11... 41 
21,09 1 5 . 89 
21,66 16. 62 

5 . 3<t 5 . 09 
1,70 1. 58 

• 27 ,25 
• 01 • 00 
• o o - • 3 0 

- ::: . 17 -3,20 
-'+. 89 -4. 91 
-5. 91+ -5. 95 
- 6 . 62 - 6 .63 
-7,10 -7.11) 
-7. 46 -7.1+ 6 
-8.92 -8.92 
-9.4C. - 9 . '+4 
-9.71 - 9 .71 

4,0 

iu. 36 
12. 2 2 
13, 36 
4.75 
1. 4 1 

• 21 
. oo 

-. 6 7 
- 3 , 25 
-'+. 9 3 
- 5 . 9 7 
-6. 6 4 
-7.11 
-7. 46 
-8. 93 
-9.41t 
-9.71 

5 . c 

6. 98 
'3 . 38 

1!'.i . 7 2 
... 3J 
1. 21 

• to 
, OJ 

-. 99 
- 3 . 31 
-<.. 96 
- 5 .99 
- 6 . 65 
-7.12 
-7.47 
-6.93 
-9 .1+1+ 
-9.71 

LATENT HEAT 
DENS ITY 

1G 

7, C 1 0 , 0 15 , 0 21! . u 3 0 . c 50.n 

1, 2 4 -1. 68 -5. 82 -7.96 -9. 55 -9.9 9 
5 .11+ .6 6 - 3 .41 -5. 96 - 8 , 5 J -9.8 8 
6,73 1,3tl -2. 30 -4.45 -7. 55 -9. 6 4 
3 , e 6 • 39 ' -1. 65 -l+.17 -7. 2 8 - 9 . 5 6 

• 73 • G 9 -2.35 - 4 . 2 .. -7.L 6 - Y.4 6 
• 0 6 -.93 - 2 .73 -l+.42 -6. 9 7 - 9 . 37 

-.64 -1. 6 0 -3. 20 -4.61 - 6 . 90 -9. 2 8 
-1. 55 -2, 36 -3, 6 3 - l+ .6 3 - 6 . 86 - 9 .19 
-3.47 -3. 80 -c.. 52 - 5 . 33 - 6 . 92 - 9.04 
-5. \. 4 -5. 21 -5.59 -6.07 -7. 11+ -8.88 
- 6 . C3 -6. 1'+ -6.37 -6. 6 8 -7.4 1 -8.80 
- 6 . 6 8 -6.7 5 - 6 . 92 -7. 13 - 7 . 6 7 -8. 77 
-7.11+ -7.19 - 7 .32 - 1 ... a -7. cl9 -8.79 
-7,49 -7.53 -7. 6 2 -7.75 -8.t.7 -c1. e2 
-6.93 -8.94 -8. 96 -9.00 -9. 0 8 -9.3 2 
- 9 ,45 -9.1+5 -9.46 -9.48 -9. 5 2 - 9 . 6C. 
-9.71 -9.71 - 9 .72 -9.72 - 9.75 - 9 . 81 

TEHPERAfURE TAUO 
SOURCE INITIAL 

30 -10. o 3 00 



TAU 
1 . 0 1 , 1 1 . 2 1, 3 1. 4 

10 0 30 . 00 28 , 65 27 . i. 1 2 6 . 2 7 25 , 22 
200 3!) . 00 28 , 78 2 7, 66 26 . 6 3 25 . 68 
JCO 30 . 00 28 , 86 27 . 8 1 26, d5 25 , 96 
40 0 30 , 00 28 , 8 7 2 7 . 8 1+ 2 6 . 90 2 6 . 0 2 
500 30 . 00 2 8. 92 2 7, 9 4 27 , Ot+ 2 E, 20 
600 30 ,00 28 . 96 28 , 0 0 27, 13 26 , 3 1 
7 0 0 JG , 0 0 28 . 98 28 , 0 5 2 7 .1 9 2 t: . 3 9 
80 0 3Ci . CJ 0 29 .0D 28, 0 8 2 7. 2 4 2 E. 1+6 
900 30 , CO 29 . 00 28 .10 27. 26 26 . 49 

1 000 30 . 00 29 , 0 1 28 ,10 2 7 . 2 6 26 . 49 
110 c 2 . 5£+ 2 . 5 1+ 2 . 5 1+ 2. 5 3 2 , 53 
1 20 0 • 36 , 36 .3 6 , 36 , 36 
1300 • 0 0 • 0 0 • 0 0 .o o . oo 
1!+ 0 0 , 00 - • [, 4 - , Ci 7 -.1 1 -. 14 
15 0 0 - 2 . 86 - 2 . 86 - 2 , 8 7 - 2. d 7 - 2 . 87 
1600 - 3 , 87 - 3 , 87 - 3 .87 -3, 8 7 - 3 . 8 7 
17CO - 4 . 5 7 - 4 . 5 7 -4. 5 7 -4. 5 7 - <t . 5 7 
1800 - 5 . 12 - 5 , 12 -5 . 1 2 - 5 .1 2 - 5 , 12 
1900 - 5 . 56 - 5 . 56 - 5 . 56 - 5 . 5 6 -5 . 57 
20 0 0 - 5 . 94 - 5 . 94 - 5 . 9 4 - 5 . 94 - 5 . 91+ 
30Ci 0 - 8 . 0 1 - 8 . Cll - 8 . 0 1 -5, 0 1 -5. 0 1 
4000 - 8 . 96 - 8 . 96 - 8 . 96 - a. 96 - 8 , 96 
50(0 - 9 . 45 - 9 . £+ 5 - 9 .4 5 - 9 . 45 - 9 . 45 
6aoc -9 . 71 - 9 . 71 - 9 . 7 1 -9. 7 1 - 9 . 7 1 

-.... -.... 
w 

TEHPERATUKE S I N RADIAL HEA T FLOW 
··· ···· ·······• +• ••········ ····· 

1 .5 

2 4. 2 t+ 
21+ . 79 
25 ,1 3 
25 . 21 
25 , 42 
25 , 56 
25 . 66 
25 .73 
25 ,77 
25 . 77 

2 . 53 
• 36 
• 00 

-.1 7 
- 2 . 8 7 
- 3 .87 
-4. 5 7 
- 5 .1 2 
- 5 . 5 7 
- 5 . 94 
- 8 .01 
-8. 96 
- 9 .4 5 
- 9 . 71 

LAT ENT H ~ AT DENSI TY, lil HJ / M '!> 

R 

2 . u 3 . 0 

20 , 1 5 11+ . i.1 
21. 09 1 5 . 89 
21 , 6 8 1 6 .!l2 
21 . 81 17. 0 1 
22 , 1 7 17. 6 0 
22 , 4 1 17. 9 7 
22 . 5 7 18 . 2 3 
22 ,71 18 , 4 4 
22 , 76 1 8 , 53 
22 , 76 18. 53 

2 . 51 2 ,4 5 
• 36 , 34 
• 0 0 • 00 

-, 32 -, 59 
- 2 .d7 - 2 . 89 
-3 . 8 7 -3, 88 
- £+ . 5 8 -4. 5 8 
- 5 ,1 2 - 5 .1 3 
- 5 . 5 7 - 5 . 57 
- 5 . 94 - 5 . 95 
-8. 0 1 - 8 . 0 2 
- a. ~6 - 8 . 96 
- 9 . 't 5 - 9 . 45 
- 9 .71 - 9 .71 

4 . 0 

10. 36 
12 , 22 
13. 18 
13 . 61 
1 4, 36 
1 t+ , 82 
1 5 ,1 5 
1 5 . l+2 
1 5 . 52 
1 5 , 5 3 

2 , 3 7 
, 32 
• IJ 0 

-. 8 0 
- 2 . 91 
-3, 9 0 
-t+. 5 9 
- 5 .14 
- 5 , 58 
- 5 . 95 
-8, 02 
-8. 96 
- 9 . 45 
- 9 . 71 

5 . Ci 

6 . 98 
9 , 38 

10. 72 
1 0 . 9 7 
11. 85 
1 2 . ~8 

1 2 . 77 
1 3 . 08 
1 3 ,1 9 
1 3 , <:o 

2 , 2 7 
. 2 9 
• 0 0 

-. 98 
- 2 . 94 
- 3 . 91 
- 4 . 61 
- 5 , 15 
- 5 . 59 
- 5 . % 
- 8 . 02 
- 8 . 96 
- >j . 4 5 
- 9.71 

LA TEN T HEAT 
DENS IT Y 

10 

7 , l. 1u . o 1 5 . 0 20 . 0 30 . 0 so . a 

1. 2 4 - 1 . 68 - 5 . 82 - 7 . 96 - 9 . 55 -9 . 99 
5 .1 4 . 66 - 3 . 4 1 - 5 . 96 -8 . 53 - 9 . 8 8 
6 . 73 1, 3 0 - 2 , J O - 4. 1+5 - 7 , 55 - 'ii. 6't 
7. 0 1 3 .1 8 , - • 25 - 3 , 78 - 6 . 80 - 9 . 3 4 
8 . 0 9 4 ,17 - • 16 - 2 . 85 -6 , 16 - 9 . 0 2 
8 . 72 4 ,7 2 -. 0 9 - 2 , 11 - 5 . 55 -11 . 1c 
9 . 1 8 5 , 1 3 -. 04 -1. 52 - 5 . 02 - 8 , 3 9 
9 , 55 5 . 6 1- -. o o - 1 . 72 - 4 . 56 - 8 , (i 9 
9 . 6 8 5 , 9& 1 . 5'8 - 1 . 12 - 4 . 27 - 7 . 81 
9 . 69 5 . 96 2 . 20 - • ') 1 - 1+ . C7 - 7. 5 7 
2 , c 1 1, 50 , 59 -. 52 - 3 , 92 - 7 , .!6 

• 22 .11 - • 39 - 1 . 77 - 3 . 96 -7. 19 
, OD -, 52 - 1 . 51 - 2 , 50 - 4 . 28 - 7 . 0 9 

-1. 30 - 1 . 76 - 2 . 49 - 3 , 22 - 4 . 63 -7. 0 6 
- 3 . 0 1 - 3 ,17 -3. 52 - 3 . 97 - 5 . 02 -7. 09 
-3 . 96 - 4 . 06 - i.. . 3 1 - l+ . 6 2 - 5 . 42 -7 . 16 
- 4 . 61o -4.7 2 - 4 . 91 -5 .1 5 -5 .7 9 -7, 2 7 
- 5 . 18 -5 , 24 - 5 . 39 - 5 . 5 9 - 6 , 11 - 7 , 39 
- 5 . 6 1 - 5 . 66 - 5 . 79 -5 . 96 -6 , 41i - 7 . 52 
- 5 . 9 8 - 6 . 02 - 6 , 13 - 6 . 2 7 - 6,66 -7 . £5 
-8. 0 3 -8. 05 - 8 . 09 -8 . 1 4 - 8,30 - 8 . 7 3 
- 8 . 96 -Cl, 97 -8, 99 -9 , c 2 -9 . 1 0 - 9 , 33 
- 9 ... 5 - 9 . 't6 - 9 , 47 - 9 , 48 - 9 . 5 1 - 9 . 64 
- 9 . 71 - 9 . 7 1 - q . '!2 - 9 , 7 3 - 9 . 75 - 9 . tll 

TEMPER A TUR£ TAUo 
SOURCE I NI TIAL 

30 - 10 . 0 H IGO 



TAU 

1 
2 
3 
4 
5 
c 
7 
c 
<; 

1 () 

11 
1 2 
13 
11+ 
1 5 
1 6 
17 
1 8 
1 9 
20 
3 0 
z. a 
50 
60 
7t 
6 0 
gO 

i OO 
2'; 

30 c 
4 o a 
50G 
60 () 
70 0 
HO \l 
goo 

11l r, G 

......... 
-....... 

~ 

1, c 

1 G , CJ O 
1J. co 
1 G, Ga 
t o. or. 
1 G, (10 
l G, 0 0 
1 0 , (Q 
1 G, ~ fJ 
1C . 0 0 
1 0 . c 0 

4 , 7] 

2 , 6 7 
1. I+ 7 

• e 1 
• t. 6 
. 25 
• 11+ 
• u 6 
~ · . ~ .. 

• Q 2 
• 0 (! 
• a o 
• 0 0 
, G 0 
• 0 !) 
. oo 
.oo 
, G 0 
• 0 !l 
• lj 0 
. co 
• ( 0 
, eo 
• c a 
. ou 
, C G 
• c IJ 

1 , 1 

!l , 1 2 
8 .1 6 
6 , l b 
6 . 56 
b . 94 
!I o 6 6 
!I. e g 
tl . 8CJ 
tl . 6 CJ 
8 . b CJ 
'+. 5~ 
2 . C: 7 
1, I; 1 

. 7a 

.44 
, 2 4 
• 14 
,08 
, 1} 4 
. 02 
, cc 
.oo 
• " 0 
, CiO 
. LG 
. co 
,00 
• (I) 

. co 
• () 0 
• c 0 
• il 0 
• u 0 
• J 0 
. oo 
.o o 
• c i) 

1, 2 

b , 40 
6 .49 
6 . 4 CJ 
7. 2 1+ 
7. 7 CJ 
7.8 6 
7.87 
7, 8 7 
7, 8 7 
7. 8 7 
4,.39 
2.48 
1.37 

,75 
.:. 3 
.. 2 3 
.13 
• 0 7 
,04 
• 0 2 
• 0 0 
.oo 
• 0 0 
,00 
• c 0 
• 0 0 
• !l 0 
• 0 0 
• c 0 
. oo 
• c 0 
• ( 0 
,00 
• c 0 
• 0 0 
• 0 :J 
• Q J 

1,3 

3 . ':1 .. 

... g 7 
5. j 2 
c. 1 4 
6 , 8 3 
6 . g 2 
6 . 9 3 
6 . 9 3 
6 , 9 3 
&. 9 3 
4, 0 tl 
2 . 2 7 
1. 2 5 

,1;, 9 
,Jg 
, 2 1 
• 1 2 
• 0 7 
, 0 4 
• ll 2 
. oo 
• 0 0 
. oo 
. oo 
• ll 0 
. tJ 
• 0 !) 
• 0 0 
• Q 0 
• 0 0 
.a u 
.o o 
• 0 ~ 
• u u 
• 0 u 
• 0 0 
• 0 0 

1, .. 

1, 6& 
3. 5 7 
4, 2 4 
5 .1 3 
5. CJ5 
6 , 05 
&. J& 
6 . () 7 
6 .07 
&. 0 7 
3 . 6 !+ 
2 . (J 7 
1. l't 

. 6 3 
,36 
• 2il 
.11 
. u& 
• 0 .3 
. 02 
. oo 
• 0 () 
, 0 0 
. oo 
• co 
. oc 
• 0 0 
.oo 
• 0 0 
• 0 0 
.oo 
. oo 
. oo 
.oo 
. ~ o 
• 0 r, 
, JO 

T EHFEKA TU ~ES I N RA0 .1.A L HEA T FLOW 
·····~······~·-······•••4•·~· · ·· 

1. 5 

- • uo 
2 . 2 7 
3 , 2 3 
.. . l d 
5 ,1 2 
5 . 2 .. 
5. 2& 
5 . 26 
5 . 26 
5. 26 
3,31 
1.8 ~ 
1. 0 i. 

• 5 7 
• 32 
• 16 
• 10 
.o& 
• 0 3 
• 0 2 
• 00 
• (jQ 

• co 
• 0 u 
• 00 
• 0 0 
• uo 
• DO 
, OG 
• 0 0 
.oo 
• 00 
• vO 
• oa 
• OU 
• 0 G 
• c a 

LA TENf HC: ll T OC:t<Si l Y, 

2 , G 

-. oo 
- • QI) 

-, 00 
- • 00 

• 55 
1, 1 6 
1 , !:) 8 
lo b5 
2 , 0& 
2 . 2 1 
1 , 6 3 
.% 
. 5 3 
, 3 0 
• 1 7 
, 09 
• J 5 
• 0 3 
• 0 2 
• u 1 
• G 0 
• 0 0 
.oo 
. ao 
• 0 0 

.. 0 0 
.ou 
, GO 
• 00 
• 0 0 
,00 
, Ou 
. Ou 
• 0 0 . (", () 

, GO 
, Oll 

K. 

3 . () 

- , lJ l 
-, Ul 
-. 01 

' - • 00 
- • 00 
- • (i 0 
- • 00 
-. o ~ 
- , li J 
- • 00 
- • JO 
- • 00 
- • 00 
-. ~J 
- • t. J 
-. o 
- • 00 
- • (j(i 

- • 00 
- • 00 
- • J ll 
-.ao 
-.oo 
- • 00 
- • 00 
- • 00 
- •II lJ 
- • GO 
- • uu 
- • 0 0 
-.oo 
- • u J 
- • j G 
- • 00 
- • u ~ 
- • 00 
- • O:J 

1 (j ~ M J / M'} 

.. . J 

- • t) 1 
-. 0 1 
-, G1 
- • 0 1 
- • 0 1 
- • 0 1 
-, Gl 
- • G 0 
-, 0 0 
-. uo 
., JO 
-.oo 
-, OJ 
- • Ou 
-.oo 
- • 0 0 
-.oo 
- • lJ 0 
- , lJO 
-. oo 
- •OU 
- • 00 
- • a o 
- .... 0 
- , ll 0 
- • :J 0 
- • 00 
- • J 0 
- • 0 0 
-. oo 
-. uo 
-. co 
-. uo 
- • 0 0 
- • 0 0 
-. uo 
- • GO 

5 . 0 

-, L1 
- • cl 
- . 0 1 
- • 0 1 
- • 0 1 
-, L 1 
-. c1 
- • 0 1 
-. 01 
- ... 1 
- • 0 .I. 
-. 01 
-.c1 
- • o 1 
-, Cl 
-. 0 1 
-. 01 
- • (j 1 
- • (i 1 
-. c1 
-.oo 
-. oo 
-. co 
- • LU 
-. oo 
- • (j 0 
-.oo 
-. no 
-. oo 
-. oo 
-. o ~ 
- • IJ 0 
-.to 
- • 00 
-,0 -... 
- • u 0 

LATENT HE AT 
DENSITY 

100 

7. (! 1 0 . i. 1 5 . tl 20 . u 3C . G 5 0. 0 

-, 0 1 -. 0 1 -. 01 -. o ~ -. Cl - .o l 
- • iJ 1 -, G1 -. 0 1 -, J 1 -. 0 1 - • c 1 
-,L1 -, 01 -, 01 -.01 -. G1 - • 0 1 
-. c1 -.Ol -. 0 1 -.Jl -. 0 1 - • 0 1 
-. 0 1 -. 0 1 -. 0 1 -. 0 1 - • c 1 - ,L 1 
- , u 1 -. 0 1 - , ll 1 -. Gl - , L 1 - • u 1 
-, C1 - , G 1 ' -. 0 1 -, i. 1 -. ~ 1 - • u 1 
-. u 1 -. 0 1 -. 01 -. 01 - , G l - • 0 1 
-, 0 1 - • c 1 -. 01 -. 0 1 - , G 1 - • u 1 
-, C1 -,Gl -.u1 -, Ol -, Ll - , (J 1 
-,Cl - .111 -, 0 1 - • ;j 1 -, 0 1 -, J i 
-. 0 1 - • (j 1 -. 01 -.01 -. 0 1 - • 0 1 
- • (j 1 -.01 -,u1 -,01 - , L l - .o 1 
-. c1 -. Gl -. c1 -. 0 1 -.~1 - , Ii l 
-. 01 -. 01 -. 0 1 -. ~ 1 - , L 1 - • 0 1 
- • G1 - , l.1 -.01 -,01 -.u1 - • 0 1 
- , IJ 1 - • (11 -,01 -. 0 1 -, Li - .o 1 
- .1.11 - • 0 l -. 01 -. 0 1 - • 0 l - . o 1 
-. G1 - • 0 1 -.01 -. 01 -. 0 1 - · " 1 -, 0 1 -.Cl -. u1 -. 01 -,u1 - • 0 1 
-. 0 1 -.01 -.01 -. 0 1 - • G 1 - • 0 1 
-. 01 -. 0 1 -. 01 -. 01 -, L1 - ,u 1 
- • c 1 -. 0 1 -. 01 -.01 - • 0 1 - .c. 1 
- • G 1 -, 0 1 - , u 1 -. 0 1 -, u 1 -. 0 1 
-. 01 - • 0 1 -. 01 -. 0 1 - • G 1 - • c 1 
- , i; 1 - • G 1 -.01 -. 0 1 - • c 1 - . c 1 
-. 0 1 -, 0 1 -. 0 1 - , IJ 1 -. 0 1 - . c 1 
- • (; 1 -. 0 1 -. 0 1 -, u 1 - • u 1 - • "'1 
- , Ou -. 01 - • I) 1 -. 0 1 -. u l -. 0 1 
- • !: u -. u1 -. 0 1 - • ll 1 - • 0 l - , u 1 
-. ao -. 01 -. 01 - • v l - • G 1 - .o 1 
-.oo -. 0 1 -.01 - • il 1 -. 0 1 - , L 1 
-, LO - , L tl -. 01 -, 0 1 -.L1 -.01 
-. oo -. oo -. 0 1 - • 01 -. Gl - • I) 1 
- • 00 -. oo -. ~ 1 -. 0 1 - , Ql - • 0 1 
- • (. 0 -. oo -, 01 -. 0 1 - • c 1 - . o l 
- • t: 0 - • o.i -, u 1 -, L1 - · "' 1 -, G1 

TEMPfRATURf TAUo 
SOURCE: INITIAL 

10 -.01 10 



TAU 

1C 
20 
30 
33 
36 
3g 
L. 2 
4? 
~ 1 
f,(j 

H. 
S(J 

9( 
10 IJ 
20 c 
300 
400 
5 0 l: 
&r. 0 
7 00 
80G 
qG 0 

10 0 c 
20 0 ll 
30 0 (• 

.......... 

.......... 

V'\ 

1. 0 1 . 1 

10.00 8 . 89 
10 . 0 0 9 . 2 0 
10 . co 9 . 2 0 

1 . 5 1 3 . 45 
1. E 2 1 , 60 

• 1:.. • 73 
• J i. , 3 4 
• lb . 1& 
• 0 3 • C3 
• (ii) . oo 
. oo • CG 
• 0 0 . ~o 
• ( 0 , 00 
• c 0 . oo 
• 0 0 . oc 
,c.~ • (j 0 
, I) c • 0 0 
• 0 0 , GC 
• c I) • ( 0 
• 0 0 • 0 0 
, no . co 
• u a , 00 
• 0 0 • u c 
• 0 0 , GO 
• 0 0 . oo 

1.2 1. 3 1, 4 

7.67 &. 93 &. 0 7 
6 ,4& 7,7 9 7. 1 7 
6 .4 7 7. 8 0 7.1 5 
3 .L.0 3, 27 3 .1 5 
1 . 5 7 1 , 51 l,1,6 

• 72 . 6 9 . &7 
,3 3 . 32 . 31 
.1 5 • 1 5 . 1 .. 
• c 3 • 0 3 • 0 3 
• c 0 • (IQ • (i 0 
• 0 0 • 0 0 . oo 
. oc • 0 0 . oo 
. GO • 0 (! • :'lll 
. oo • 0 G • 0 0 
, {: :J • o a . oo 
. co • I) 0 . oo 
. co • 0 0 • u 0 
. oo • 0 0 • I) 0 
. oo • 0 :J • I) 0 
• c. 0 • o a • :i 0 
, G :J • 0 3 . n~ 
.c 0 • c. ~ • 0 0 
. co • 0 0 . oo 
• 0 :J • 0 0 . oo 
. oo • c 1 • il 0 

r EHPERATU~E S IN RA DIAL HEA.1 FLuH 
·~·······················~·4···· 

Ul TENT H.:. A T 

1. 5 2 . 0 

5 . 2& 2 . 21 
&. 59 4 .17 
& . 6~ 4 . 16 
3,03 2 . 27 
1 . 41 1 . 0& 

• 65 • '+9 
• 30 • 22 
• li. • 10 
. 0 3 • G 2 
.O u , GO 
• 00 • 0 0 
• 0 (j • 0 0 
• 0 0 • 0 I) 
• 0 0 • C:O 
• 0 0 • LO 
• 00 • 0 i) 
, GO • IJ J 
• 00 • 00 
• 00 • 00 
• 00 ,J O 
• l 0 , 0 0 
,00 • 0 0 
• 00 • Cu 
• 00 , G 0 
• co • 0 0 

0£N S HY, 

" 
3 . G 

- • 00 
• 0 8 

1,05 
,73 
. 3& 
. 17 
. oa 
• 0 4 
. 0 1 
. oo 
.oo 
, 00 
. oo 
• 0 0 
. co 
• 00 
• 0 Q 
• 0 ii 
• 0 (l 
. oo 
,u o 
, Ou 
• u () 
.C J 
,00 

1 00 MJIM 3 

I, . () 5 . 0 

-.oo -.01 
-.DU -,G O 
- • 00 -.on 
-.oo - • (j 0 
- , Oli -,Gu 
- • 0 0 -.o o 
-.oo -. oo 
- • 0 (j - • G Ci 
- . JL - • lJ lJ 
- • 00 - • G 0 
- • 0 (i -. GO 
-, 00 -.co 
-. oo - , uO 
- • ,j 0 - • 00 
- • () i) - • 0 0 
-. oo - • 0 () 
-, JO - , Ou 
-. oo -,G O 
-. oo - • co 
-.o o - • IJ 0 
-. ot -. co 
-. oo -,( 0 
-. oo - • (j 0 
-,O u - • co 
- , uO - • ~ 0 

LATIONT HEAT 
OFN SITV 

100 

7 . lJ H, 0 15,C 20 . 0 30. G 50 . G 

-, G1 - • (j 1 -. 0 1 -. 0 1 - • 0 l - .o l 
-. c 1 -. 0 1 -. 01 -. 0 1 - • 0 l - . u 1 
-, Gl -.01 -.01 - • 0 .I. -, Gl - • 0 1 
-. G1 -.01 -.01 - • il l - • u 1 - • c l 
-. 0 1 -. 01 - • 01 -.01 - • ~ 1 - .o 1 
- • u 1 -.01 - . 01 -.u1 - • 0 J. - • 0 1 
- • C: 1 -. Cl -.01 - . 0 1 - • ~ 1 - . o l 
- • G l -.01 -.01 -.01 -. ~ 1 - •" 1 
-. oo - • Ci1 -. 0 1 -. 0 1 - • " 1 - • i.1 
- . LO - • u J. - • 0 J. -. 01 - • Ii 1 - • 0 1 
-. co - • G 1 -.01 - • !) 1 - • 0 1 - . ~ l 
-, 0 0 - • Ci 1 -. 01 -. 01 - • u 1 - . c 1 
-. oo - • G l - • (j 1 - • ill -. u 1 - . c l 
-.oo -, Gl -. 0 1 -. J l - • 0 l - • (j 1 
- , l)O -, Cl -. 01 - • 0 J. - • c 1 - • G 1 
- , Cu -.u o - • tl 1 -.01 - • " 1 - • Ll 1 
- • (j 0 -. oo - • u 1 -, 0 1 - • 0 l - • 0 l 
-.oo - , lnl - . 01 -.01 -, Gl - • 01 
- . oo -. oa -.01 -. 01 - • 0 J. - • c 1 
-.oo -, 0 0 -. 0 1 -,11 - , G 1 - . o 1 
-.uo -. oa -. 111 -. u 1 -. 0 1 - • G 1 
- • Ou -. oo -.01 -.01 -. Gl - • ~ 1 
-. GO -.oo - . 1.1 1 -. 0 1 - • (j 1 - • 0 1 
-.co -.oo - • Ou -. 0 1 - • 0 1 - . o 1 
-, Ou -.~o -. oo - • 0 J. - • G 1 - . J l 

TEHPEPATURE TAUo 
SOURCE 1NITIAL 

10 -.01 30 



TAU 
1. r. 1 ,1 1, 2 1. 3 1. 4 

10 10. 0 0 tl, I\ 9 7,87 6.91 6 . 0 7 
20 1 G, 0 0 ':l . ?O 8 .1+0 7. 79 7.17 
30 1C. 0 0 ':) , 20 d ... 7 7 ,8C 7,18 
40 1C. ( 0 •j , 2G 8 ,47 7.80 7 .18 
SG is . oo <.J , 36 d .78 6.25 7.7 5 
6C H. r o 9 , 38 6 .• 81 8.28 7.80 
70 l !l , c I) CJ . 3 8 6.b1 8,28 7. 8 0 
dU 1 0 . 0 0 g ,J8 8,81 8. 2 8 7.80 
gc 10, G 0 g,J8 8. 81 11. 2 8 7. 8 0 

1 1J C 11),CO g ,38 B ,81 a.2s 7.80 
11G 2 . G3 2 . 02 2 . c 0 1. 9 7 1. 94 
1 2 (J . 8 9 , d8 .68 • 8 7 .8 6 
UC • 4 7 , 47 ,47 .47 .46 
14 c , Z& , 26 .26 , 25 . 2 5 
150 • 1 .. .14 .14 • 1 '+ • 11+ 
17 0 • c 4 , G4 ,()4 .04 , J 4 
20 0 • 01 • (j 1 • c 1 • 0 1 • a 1 
30 0 • 0 0 . oo .o 0 • 0 0 .oc 
400 . oo • 0 0 ,0 0 • 0 0 • 0 0 
500 • c 0 • (, 0 ,CO • G 0 • 0 0 
60C • 0 0 . oo .o 0 • c a • a a 
7CO • c 0 .co • e o • 0 0 • a a 
800 • ( J . uo • (j 0 • !) 0 .oc 
so 0 • 0 0 .oo .o 0 .o o .oo 

1ocr • 0 0 .oo .co • "0 • a a 
20!: 0 • ~ 0 • tJ 0 .oo • 0 0 • c 0 
300() • 0 0 • a o • 0 0 • 0 0 , 0 G 
40CC , G 0 • 0 0 • 0 0 • 0 0 . co 
50uC • c 0 ,00 • c 0 • 0 0 • 0 0 

-....... 
-....... 
()" 

T t:MPi::l\A TU RES fN Ri<:J.i.AL HEA T Fluk 

···························~···· 

LA TC: NT Hl:'. AT on1SIT Y, 

R 

1. 5 2 . u 3 ,u 

5,26 2 . 21 - , ilU 
6 . 59 4. 17 ,08 
6 . 60 4.18 1,05 
o.oo 4.21 1. 08 
7,2 g 5 .38 2. 72 
7.34 5.46 2 . 81 
7,3 5 5.1+6 2. 81 
7.l5 5.46 2 . 8 1 
7. 35 5. '+6 2 . dl 
7.35 5 . '+6 2 .81 
1. 91 1,72 1,22 

• 66 • 8il • b6 
• 46 • .+3 ,36 
• 25 • 2 4 • 20 
• 1'- .13 .11 
• o .. ,04 • 0 3 
• 01 • 01 ,01 
,00 , DO .oo 
• 00 • 00 .o~ 
• 00 • 0 0 , uO 
• 00 • Q 0 ,00 
• 00 • IJ ~ • 0 (j 
• 0 0 • 00 • 00 
• 00 • 00 • I)() 

• 00 • 00 • ll 0 
• 0 0 • Ii 0 ,oa 
• 00 • u ii .co 
• 00 • o u .oo 
.oo ,00 ,G U 

100 HJ/M
3 

...... 5 , c 

-,GO -,Cl 
-. oo -.oo 
-. oo - • L 0 
-.oo -.~o 

• 14 - • 0 0 
. 63 -. co 
• 9G - • co 

1. u 1 -.oo 
1,20 • 0" 
1. 29 • 2 '+ 

.10 • 20 
• 47 ,18 
,2 6 • 11 
• 14 ,L6 
• 0 8 • i.3 
• 0 2 . ~ 1 

• 0 0 • uu 
• u u .oo 
• 0 0 • 0 0 
.oo • 0 0 
• o a • !) il 
, Oli • 0 0 
• 0 0 • 0 0 
, 00 , CD 
• 0 0 • C. u 
• u 0 . oo 
• 0 0 • (! u 
• il 0 • on 
• 0 0 . oo 

LA TENT HEAT 
OENSITY 

100 

7,G 10,0 15,0 20. li 30,0 50,0 

- • 01 -. 0 1 -.01 -.01 -.01 -.01 
-, ( 1 -.~l -.01 -.01 -, u1 - .o 1 
- , lJ 1 - , (J 1 -.01 -.01 -,Cl -. 0 1 
-, Cl -.01 -. 01 - • il 1 -.01 -,ul 
-. (IQ -.G1 -. G1 -.01 -.01 -. 0 1 
-.oo -.01 -. 0 1 -. 0 1 -, Cl - • v 1 
-,GO -.01 -. 01 - • il 1 - • "1 - .o 1 
-. oo - , L 1 -,01 -.u1 -.01 - • 0 1 
- • {J 0 -.01 -.01 -.01 - • (J 1 - • 0 1 
-.oo -.Gl - • f) 1 -.01 - • 0 1 - • a 1 
-.oo -,OD -.01 -.01 - • 0 l - • 0 1 
-,uO - , I) 0 -.01 -.01 - • c 1 - • 0 1 
-. oo -. oo -, Ll -.01 -,01 - • (J 1 
-.oo -.oo -.01 -.01 -. c 1 -.01 
-.co -.oo -.01 -.01 - • C.1 - .o 1 
-.~o -. oo -.01 -.01 -. 01 - • 0 1 
-.oo -. oo -.01 - • !) 1 -. 0 1 - • 0 1 
- • (! 0 - • c:o - • 00 -.u1 -. 0 1 - • c 1 
- • 00 -.oo -.co -. 01 - • 01 - .o 1 
-.co -.co - , Ou -.u1 -,Gl - , IJ 1 
- • (i 0 -.all -.oo -.ill - • 0 1 - .o 1 
- • (j 0 -,OD - • J O -.01 -.ri1 - • 01 
- • (! 0 - • ll a -.oo - • 0 1 -.01 -.01 
- • 00 -.oo -. oo -,G1 - • (i 1 - • 0 1 
-. oo -.oo -.oo -,01 -. 0 1 - .o 1 
-,0 0 - • u !) -.oc - • il ~ -. Ll - .o 1 
-. ~o - • u ii - • Ou -.uo - • 01 -.01 
-.oo -.co -.oo -, uO - , G 1 - .o 1 
-,LO -.oo -.co - • (j 0 -.01 - • 0 1 

TEMPERATURE 
SOURCE INITIAL 

TAUO 

10 -.01 100 



TAU 
1. 0 1. 1 1.2 1. 3 1.4 

10 c 1G, CO 9 . 38 6 .81 8 . 2d 7. tlD 
2r o le . rJO g . l.t<:i 9 .0 2 3 . 5 g tl . 20 
rno 1 0 . t:0 g , 55 g , 11; 8 .77 6 , 42 
330 2 . 11 2 ,10 2 ,1 0 2.10 g 2 , 08 
360 • 84 .84 • 81+ . 83 , 83 
JgC . 3 4 • 34 , 3 4 . 34 ,33 
:.20 • 14 • 14 .14 .14 , 13 
4 ~l) • 4:6 ,0 5 • 0 5 ,0 5 , G 5 
510 • :: 1 . 01 • 01 , C1 , 01 
&O U • 0 0 • (J 0 .c a .o o ,00 
7 00 . oo .oo • 0 0 • 0 0 • 0 ll 
3QC • c 0 .co • 0 0 • \) J . oa 
goo • 0 0 • 0 0 .co • 0 ) . oo 

1J 0 0 • () 0 • (J 0 • c 0 • 0 0 . oo 
20CO • 0 0 , DO , I.' 0 • ~ 0 . oo 
30 0 0 • c 0 • (; 0 • (10 • 0 0 • 00 
40 (j 0 • 0 0 • a o • (' 0 • no . ao 
50 0 c • 0 I) ,00 • 0 0 • 0 0 , G 0 
&000 • c 0 ,GO • 0 0 • 0 0 . oo 

----
--.J 

ftM Pt:F.A TU RES IN RAD IAL HEAT FLOW 
······· ················••+•••••• 

lllT ENT H:'.: Af Ot.NSlTY, 

R 

1 , 5 2 . G 3 . () 

7,35 5.4b 2 ,o1 
7. 83 6 . 28 4,11 
8,09 6 .74 4 . 85 
2 , 07 2 , 01 l. 81+ 

• 83 • 80 • 74 
. H • 32 , JO 
• 13 • 13 ,1 2 
• IJ5 ,115 , 05 
• u 1 • I) 1 . 0 1 
• 00 • r o .oa 
• 00 , 0 0 • !i O 
• c 0 • 00 • 0 ii 
• 00 • co ,00 
• 00 • (IQ • 0 (l 
• c a • 0 (j . oo 
• 0 i) • IJ il ,uO 
• 00 • Ciil . oo 
• 00 • 0 0 .oo 
.oo . oo .oo 

100 MJ/M 3 

.. . 0 5 . u 

1,2g • 2 1+ 
2 . 57 1 . ... 1 
3, 52 2 , 5 1 
1.59 1,31 

• &'+ . 5 3 
• 2& • 21 
• l 0 .~ g 

. 04 • 0 J 
• (; l • " 1 
• 0 0 .L O 
,uo • c Li 
• 0 0 .o o 
, jQ • IJ u 
• 0 il • 00 
• () 0 .oo 
• 0 0 • co 
,00 ,0 0 
• 0 0 • G ~ 
• OG • () 0 

LATFNT HfAT 
DENSIT Y 

100 

7,L l(i. 0 15. Ii 2 0, IJ 30,C 50 ,0 

- • Ou -, 0 1 -.01 -.01 - • 0 l - • 0 l 
-.co -,00 -.01 -,01 -,01 -.01 
.7 9 -.co -,J O -,01 -, Gl - .o l 
, 54 - • u I.I -. ou -,Jl - , G 1 - • ij 1 
• 2 3 -.oo -. oo - , G1 -.~1 - • 0 1 
• 0 g -.oo -. oo -.~l -,Cl - . o 1 
,04 - , Oil -. oo -,Ji - • "1 - ,0 1 
, 02 - • ~o -. ao - • 0 l - • 0 1 - • 0 1 
. oo -.oo - • 0 0 -,Ou -. 0 1 -. 01 
, D 0 -. ou -.o a -. oo - • 0 1 -.01 
,00 -, 00 -,00 -,JO - , C 1 - , G 1 
. ou -,UO - • Qlj - • () 0 -, 0 1 - .o 1 
• (Ju -.co -. oo - • J ll -. 0 1 -.01 
,uo -.oo -,Cu - • 00 -,01 - .o 1 
• 00 -. oo - • 00 -. oo - • 0 1 - • 0 l 
. oo - • co -. oo - • o a - • (i 1 - , 0 l 
, 00 - • "il -.oo - • :l 0 - • 0 1 - .o l 
,00 - • o a -.oo -. oo -, 0 1 -.01 
• 0 0 -.oa -.oo -. oo - • 0 l - • 0 1 

TE: "1PERATURE TAU a 
SOURCE INITIAL 

10 -.01 300 



TAU 

10( 
2C 0 
3 CC 
40( 
500 
6 0 0 
7() 0 
dt 0 
900 

1nuo 
110 G 
1 2G 0 
13G O 
14 0G 
150C 
l &Ol 
17 00 
130 0 
1y r, c 
20 c 0 
30 0 c 
C+ ~ 0 0 
5JOQ 
&O 0 0 

.......... ........ 
C>Q 

1. I) 1.1 

1 o. r o 9 . 38 
l G, 0 0 9 , !.Cj 

10 . Gu 'J . 55 
H . GO 3 . 5 7 
10 . c 0 9 . 5 7 
10 . ~ 0 9 . 5 7 
10 . f'l 0 9 . 61 
10. 0 0 9 . 62 
10 . 0 0 g . &2 
10,00 9 . 6 2 

1 , [, 5 1, a 5 
• 2 3 . 2 3 
, 1)5 . 05 
• 0 t • c 1 
, CJ • c a 
• 0 c . co 
. uu .o~ 
• I) 0 . oo 
• ~ 0 • c 0 
• 0 0 • c 0 
• 0 0 • 0 0 
. uo . oo 
• f. 0 . oo 
, co , 00 

1, 2 1.1 1 . 4 

8 . 81 8 . 2 8 7 . 80 
q . (l 2 a. 59 8,20 
q ,1 4 8.77 8 . .. 2 
q , 17 8 . 8 1 b ... 7 
9 ,17 8.81 8 . 47 
':l .17 8 . 8 1 8 . .. 7 
q ,2& 8 , 93 8 , &J 
9 . 26 8.')6 8. &7 
9.28 8 . 97 8. c 7 
9 . 2 8 8. 9 7 6 . 6 7 
1, 0 5 1. 0 5 1. il l+ 

, 23 • 2 3 , 23 
.05 . os . as 
, I) 1 • 0 1 . 0 1 
• 0 0 • 0 0 , JU 
. oo • 0 0 • Q 0 
.r 0 • (i 0 • 0 !l 
• I? i) • Ja .oo 
• 0 c • 0 ') . oo 
• c 0 • a o . oo 
• 0 0 • 0 0 • (J ll 
• ll 0 • 0 0 , l) 0 
• 0 0 . () '] . oo 
.o o • 0 I] • 0 0 

T tHPERA TU ~ c.'.; IN RAOlAL HEAT FLOW 
··························~····· 

LAT t NT HEAT DENSIT Y, 

R 

1. 5 2 . 0 3 . a 

7 .35 5 .<+ & 2 , 8 1 
7 . d3 6 . ,8 .. . 11 
b . 0'1 6 .74 I+. &5 
8 . 16 6 . ll 5 5 , Ql 
8. 16 6 . 65 5 . 1. 1 
11 . 16 &. b5 5 ,01 
d . 35 7.17 5 ,5 2 
8 • 4U 7. 2& 5. 6& 
8 .40 7. 27 5 . 6 7 
a ... a 7. 27 5 . &7 
1. Cl+ 1,03 . 98 

,23 • 22 . 21 
• 05 • 0 5 .05 
.01 • 01 . 0 1 
• 00 .oo .oo 
• 00 • ~ 0 .uo 
. oa .oo .oo 
• 00 • i) 0 ,00 
• 0 0 • i) 0 • I) I) 

• IJO • u 0 , uO 
• 0 0 . uo .oo 
• 00 . oo • Q(j 

• 00 . uo • (i 0 
• 00 • ..i u • 0 0 

lOJ MJ/1·1
3 

4,0 5 . 0 

1. 2~ • 2 .. 
2 . 5 7 1 . L.1 
3 , 52 2 . 51 
3 . 70 2 . £:9 
3 ,7u 2 . b9 
3 . 70 2 . 69 
:..3& J , 4 7 
4.52 3 .& .. 
... 5~ 3 . 6b 
I+. 5 1+ l , 66 

• 92 • 8 .. 
. 20 • ii; 
. 04 ,u 4 
• 01 • 0 1 
• 00 • u:l 
• 0 0 • 0 i) 
• 00 • 0 lJ 
, 00 • () 0 
• 0 0 • Ii lJ 
• ll 0 • 0 u 
• 0 0 • (j 0 
• 0 0 • 00 
• 0 I) . oo 
• 0 0 . oo 

LATENT HE:AT 
OE:NSITY 

100 

7. (J 1 u . (i 1 5 .u 211 . 0 30.0 50 .0 

-.Ou -. 0 1 -. Cl -. 0 1 - • 0 1 - • c 1 
-.oo - • (J 0 -. 01 -, G1 - • (j 1 - , IJ 1 

,7q - • i. 0 -.co -.01 -. u 1 - • 0 1 
1.11 -.oo -.oo -. 01 - • (j 1 - • 0 1 
1. 21 -.co - • tl ~ -. 01 -. 0 1 - , L 1 
1, 2 7 .11 -. oo -.co - • 0 1 - , G 1 
2 ,1 & • 5 3 -.oo -.o o - • u 1 -, 0 1 
2 . 32 . 75 -.oo - , OG -. Cl -. Gl 
2 ,33 . b5 - • (i0 -.oo - • (J 1 - • 0 1 
2 , 33 . ~2 - • 00 -.o o -, G1 - • u 1 

• 65 , 31 - • 00 -. oo - • (J 1 - • u 1 
• 11+ • 0 7 - • 0 0 -. oo -. 0 1 -. 01 
, 03 • 0 1 - • 00 -.oo -, L1 - . o 1 
.c1 . oa - • 00 -, 00 -. uo - • c 1 
• Q () ,00 -. oo - • (j 0 -, !JO - • 0 1 
, Ii u • 0 0 - • 00 - • (jQ -.oa -. 0 1 
• 0 0 • 0 i) -.IJ O - • tJ 0 -. oo - • u 1 
. oo .ao -.oo -. uo - • lJ u - • u 1 
• 0 (j • c 0 -.uo -.o o -, !J O - , G 1 
. oo , ll 0 -.uo -. oo - . co - . c 1 
. oo .co -. oo -.o o -. oo - . u 1 
,00 • c ll -. GO - • Oil -.oo - .o .I. 
, 00 • 0 0 -. oo - • u 0 - • (J 0 - • c 1 
, CO • iJ 0 - • 0 0 -.oo -. oo -. 0 1 

TE11PERATURE 
SOURCE INITIAL 

TAUo 

10 -.01 1000 



TAU 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1i. 
15 
16 
17 
16 
19 
20 
30 
40 
50 
60 
7 0 
60 
90 

100 
200 
300 

........ 
--...... 
-0 

1.0 1.1 

10.00 7.17 
10. 0 0 8.16 
10.00 8.16 
10. 0 0 6.16 
10. 0 0 6.16 
10.00 6.46 
10.00 8.73 
10. 00 6.86 
10.00 6.86 
10.00 I!. 6 9 
i.. 73 4.55 
2. £7 2.57 
1.47 1.41 

• 61 • 7 6 
• 46 .44 
.25 .24 
.14 .14 
,08 .06 
.02 .02 
.oo .oo 
. oo .o o 
.oo • 0 0 

-.42 -.46 
-2. 7 0 -2. 7 0 
-3. 26 -3.26 
-3.60 -3.60 
-3.62 -3.62 
-3.97 -3.97 
-4. 55 -~.S5 

- 4. 71 -4.71 

1. 2 1.3 1.4 

4.58 2.20 -.oo 
6. 4 9 4. 23 2 .13 
6.49 4.63 3.30 
E. 49 ~. 17 3.95 
6 .49 o;.36 4.32 
7.10 5.94 4.67 
7.56 6.33 ~ .19 
7.62 6.67 5 .99 
7.86 6.92 6.06 
7.67 6.93 6 .06 
4.39 4.00 3.64 
2.48 2.27 2 .o 7 
1.37 1.25 1.14 

.75 .69 .63 

.43 .39 .36 

. 23 .21 • 20 
• 13 .12 .11 
.07 .06 .05 
• 0 2 .01 • 01 
.oo • 0 0 .oo 
• 0 0 • 0 0 .oo 
• 0 0 • 0 0 -.14 

-.53 -.61 -.67 
-2.71 -2.71 - 2 . 72 
- 3. 2 8 -3.29 -3.29 
-3.61 -3.61 -3.61 
-3.62 -J,62 -3,82 
-3.97 -3.97 -~.96 

-4.55 -4.55 -4.55 
-4. 71 -4.71 -4,71 

TEMPERATURE S IN RADIAL HFA T FLOW 
•••••••••••••••••••••••••••••••• 

1.s 

-.19 
.18 

1. 67 
2.81 
3.35 
3. 87 
4.12 
5.17 
5.25 
5.26 
3.31 
1.69 
1.04 

.57 

.32 

.18 

.10 

.04 

.01 

.oo 

.oo 
-.32 
-.73 

-2.73 
-3.29 
-3.61 
-3.62 
-3.96 
-4.55 
-4.71 

LA TENT HEAT DENSITY, 100 HJ/1'1~ 

p 

2.0 3.0 

-1.97 -4.27 
-1.29 -3. 29 
-.94 -2. 86 
-.65 -2. 60 
-.33 -2.43 
-.11 -2.15 
-.oo -1.55 
-.02 -1. 47 

.35 -1.33 

.74 -1. 24 
• 71 -1.11 
.43 -1.12 
.22 -1.09 
• 10 -1.07 
.04 -1. 0 5 
.01 -1.03 

-.01 -1. 0 2 
- • 0 2 -.93 
-.10 - 1. 23 
-.15 -1.35 
-.47 -1. 44 
-.91 -1. 65 

-1. 08 -1. 75 
-2.76 -2. 86 
-3.31 -3.36 
-3.62 -3.65 
-3.83 -3.65 
-3.98 -4.00 
-4. 5 5 -4. 55 
-4.71 -4. 71 

4. 0 

-4. e2 
-4. ~2 
-3.96 
-3. 66 
-3.46 
-3. 30 
-2. 98 
-2.71 
-2.53 
-2.40 
-2.30 
-2.22 
-2.15 
-2. 10 
-2. 05 
-2.00 
-1. 96 
-1. 93 
- 2.01 
-2.09 
-2.15 
-2. 21 
-2. 26 
-2.99 
-3.43 
-3.70 
-3.88 
-4.02 
-4. 56 
-4. 71 

5.0 

-4.97 
-4.79 
-4.55 
-4. 3 3 
-l+.16 
-4.00 
-3.82 
-3.61 
-3.43 
-3.29 
-3.17 
-3.08 
-2.99 
-2.92 
-2.66 
-2. 80 
-2.75 
-2.70 
-2.E-9 
-2. 71 
-2.70 
-2.66 
-2. 71 
-3.14 
-3.51 
-3.75 
-3.92 
-4.05 
-4.56 
-4.71 

LA TENT HEAT 
DENSITY 

100 

7.0 10.0 15.0 2 0. 0 30.0 so.a 

-5.00 -5.00 -5.00 -5. 00 -5. 00 -5.00 
-4.98 -5.00 -5.00 -5.00 -5.00 -5.00 
-4.93 -5.00 -5. 0 0 -5. 00 -5. 00 -5.00 
-4.85 -4.99 -5.00 -5. 00 -5.00 -5.00 
-4. 77 -4.97 -5.00 -5. 00 -5. 00 -5.00 
-4.69 -4.95 -5.00 - 5. 00 -5. 00 -5.00 
-4.60 -4.93 -5.00 -5.00 -5.00 -5.00 
-4.51 -4.90 -4 .99 -5. 00 -5. 00 -5.00 
-4.1+1 -4.67 -4.99 -5. 00 -5.00 -5.00 
-4.31 -I+ • 81+ -4.99 -5. 00 -5. 00 -5.00 
-4.22 -4.80 -4.98 -5. 00 -5.00 -5.00 
-l+.13 -l+.76 -4.97 -5. 00 -5. 00 -5.00 
-4. 05 -4.72 -4.97 -5. 00 -5. 00 -5. 0 0 
-3.98 -4.66 -4.96 -5. 00 -5.00 -5.00 
-3.91 -~.65 -4 .95 -4.99 -5.00 -5. 0 0 
-3.85 -4.61 -4.94 -4.99 -5. 00 -5.00 
-3.60 -4.57 -4. 9 3 -4.99 -5. 0 0 -5.00 
-3.74 -4.53 -4.92 -4.99 -5. 00 -5.00 
-3.70 -4.50 -4.91 -4. 99 -5. 00 -5.00 
-3.66 -4.46 -4.90 -4. 96 -5.00 -5.00 
-3.49 -4.23 -4.76 -4.95 - 5 . 00 -5,00 
-3,37 -4.06 -4.66 -4. 90 -4. 99 -5.00 
- 3. 31+ -3,99 -4 .5 9 -4.85 -4.98 -5.00 
-3.48 -3.96 -4. 5 2 -4. 60 -4. 97 -5.00 
-3.70 -4.03 -4 .49 -4.76 -4.96 -5.00 
-3,66 -4.11 -4.4 6 -4.73 -4. 95 -5.00 
-4.01 -4.19 -4. 4 9 -4.72 -4.93 - 5 . 0 0 
-4 .12 -4.26 -4.50 -4.70 -4.92 -5.00 
-4 . 58 -4.61 -4.67 -4. 74 -i.. 67 -4.96 
-4.72 -4.73 -4.76 -4. 80 -4.87 -4.97 

TEHPE RAT URE TAUO 
SOURCE INITIAL 

10 -5. 0 10 



TAU 

1G 
20 
30 
33 
36 
39 
42 
45 
51 
60 
70 
80 
'30 

100 
200 
300 
400 
500 
600 

......... 
N 
0 

1.0 1.1 

10. oo 8.69 
10.00 8.69 
10.00 9.15 

3. 4 0 3,34 
1.57 1.54 

.57 • 5 5 

.10 .09 
• 0 2 .02 
.oo .oo 
.oo .oo 
.oo .oo 
.oo • 0 0 
.oo .oo 
.oo .oo 

-3.66 -3.88 
-4. 34 -4.34 
-4. 5 3 -4. 5 3 
-4.63 -4.63 
-4.70 -4.70 

1. 2 1.3 1.4 

7.67 6.93 6.06 
7.67 6.93 6.07 
6.38 7.67 7.02 
3. 29 3.16 3.04 
1. 52 1.46 1.41 
.53 .49 .45 
.oci .08 .08 
.02 .01 .01 
• 0 0 • 0 0 .oo 
.oo .oo .oo 
.oo • 0 0 • 0 0 
.oo .oo .oo 
• 0 0 • 0 D .oo 
.oo • 0 0 -.02 

-3.68 -3.66 -3.88 
-4.34 -l+.34 -4. 34 
-4.53 -4.53 -4.53 
-4.63 -4.63 -4.63 
-4.70 -4.70 -4.70 

TE'1PERATURES IN PA.DIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

LA TENT HEAT 

1.5 2. 0 

5.26 • 71+ 
5.26 2.35 
6.41 3.93 
2.93 2.20 
1.36 1.03 

.41 .22 

.07 .04 
• 01 • 01 
.oo .oo 
.oo .oo 
• 00 .oo 
• 00 -.18 
• 00 -.35 

-.16 -.61 
-3.66 -3.69 
-4 .34 -4.34 
-4.53 -4.53 
-4.63 -4.63 
-4.70 -4. 7 0 

DENSITY, 100 11J/H) 

R 

3. 0 

-1.24 
-.73 
-.26 
-.21 
-.22 
-.35 
-.44 
-.50 
-.57 
-.63 
-.67 

-1. 04 
-1.10 
-1.19 
-3. 90 
-4.34 
-4.53 
-4.63 
-4.70 

4. 0 

-2.40 
-1. 66 
-1.12 
-1.01 
-. 96 

-1.19 
-1.32 
-1. 36 
-1.37 
-1. 35 
-1.32 
-1.57 
-1.65 
-1. 68 
-3.91 
-4. 35 
-4.53 
-4.63 
-4.70 

5.0 

-3. 29 
- 2 .62 
-1.66 
-1.73 
-1.64 
-1. 77 
-1.cio 
-1.'34 
-1.95 
-1.92 
-1. 67 
-2.00 
-2. 0 8 
-2.09 
-3.93 
-4. 35 
-4. 53 
-4.64 
-4.70 

LATENT HEAT 
DENSITY 

100 

7.0 10.0 15.0 20.0 30.0 50,0 

-I+. 31 -l+.64 -4.99 -5. 00 -5.00 -5.00 
-3.65 -4. 46 -4. 9 0 -4.'36 - 5 . 00 -5.00 
-3. 17 -i.. 15 -4.77 -4. 95 -5.00 -5.00 
-3.00 -4.05 -'+. 7 3 -4.93 -s.oo -5.00 
-2. 87 -3.95 -4,69 -4.92 -4,99 -5.00 
-2.81 -3.66 -4.64 -4.90 -4.99 -5.00 
-2.82 -3.60 -4.60 -'+. 86 -4.'39 -5.00 
-2.63 -3.75 -4. 56 -4. 86 -4. 9q -5.00 
-2.61 -3.66 -4.1+'3 -4.62 -4.98 -5. 00 
-2.76 -3.60 -4.40 -4.76 -4.97 -5.00 
-2.6'3 -3.51 -4.31 -4.70 -4. '35 - 5 .00 
-2.66 -3.45 -4.23 -4. 65 -4.'33 -5.00 
-2.73 -3.43 -4.16 -4.5'3 -4. '31 -5.00 
-2.73 -3. 41 -4.13 -4.55 -4.6'3 -s.oo 
-3.97 -4. 06 -4. 2 4 -4.44 -4.75 -4.97 
-4.37 -4.40 -4 .4 7 -4.56 -4.73 -4.94 
-4.54 -4.56 -4.60 -4.64 -4.75 -4.92 
-4.64 -4.65 -4.67 -4. 70 -4.76 -4.91 
-4.70 -4.71 -4. 73 -4.75 -4. 80 -4.90 

TEMPERATURE T AUO 
SOU~CE INITIAL 

10 -5. 0 30 



TAU 
1.0 1.1 1. 2 1. 3 1.4 

10 1 0 . 00 8.69 7. 87 6.Cj3 &.06 
20 10.00 e.69 7. e7 6. 93 6 .07 
30 10.00 9.15 8.38 7. 6 7 7.02 
40 10.00 9.20 6.47 7. 80 7 .16 
50 10.00 9. 20 8.47 7. 6 0 7.18 
60 1 0 . 0 0 q.20 8.47 1. eo 7 .16 
70 10.00 9.20 6.47 7.60 7.16 
80 10.00 9.20 6.47 7.60 7.18 
90 10.00 9,30 8.67 8.06 7. 54 

100 10. uO 9 . 3 4 6. 74 8.18 7.67 
110 1. 86 1.67 1.65 1. 82 1.79 
1 20 . 24 . 2 4 . 24 . 23 .22 
130 • 0 2 .02 .02 .02 • 0 2 
140 , G 0 . oo .oo .oo .o o 
150 .oo .oo • 0 0 .oo • 0 0 

170 .oo .oo .oo • 0 0 .oo 
200 .oo .oo .oo .oo .oo 
300 -1.77 -1.78 -1.78 -1.78 -1.79 
400 -3. 5 1 -3. 5 1 -3.51 -3, 52 - 3 . 52 
500 -3. 95 -3.95 -3.95 -3.95 - 3 . 95 
6 00 -4.16 -4.16 -4.16 -4.18 -4.18 
7 00 -4.33 -4.33 -4. 33 -4.33 -1;. 33 
BOO -4.43 -lo.43 -11. 43 -4.43 - 4.43 
900 -4.50 -4 . 5 0 -4. 5 0 -4. 5 0 -4. 5 0 

1000 -4. 5 6 -4. 56 -4. 56 -4. 56 -4.56 

---fJ -....._ 

TEHPER.ATU RES IN R.AOIAL HE AT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

5 . 26 
5.26 
E.41 
6 . 6 0 
6.60 
6.60 
6.60 
6. 6 0 
7.04 
7.19 
1.76 

• 21 
.0 2 
.oo 
.oo 
• 00 
• 00 

-1. 79 
-3,52 
-3 .95 
- 4 .18 
-4.33 
-4.43 
-4.50 
-l+.56 

LAT ENT HEAT DENSIT Y, 100 HJIM~ 

R 

2. 0 3. 0 

.74 -1. 2 4 
2 . 3 5 -.73 
3 .93 -.26 
4.16 -.0 5 
4.18 . 54 
4.16 , q7 
4.18 1. 24 
4.19 1. 4 2 
4.'3 5 1.91 
5 .20 2.06 
1.55 .70 

.16 .06 
• 0 1 .oo 
.oo .oo 
.oo .oo 
• 0 0 .oo 
.oo -. 3 4 

-1.83 -1. q1 
-3. 52 - 3. 53 
-3.95 -3.96 
-4.18 -4.1 q 
-4.33 -4. 33 
-4.43 -4.i.3 
-4.50 - 4. 5 0 
-4.56 -4.56 

4. 0 

- 2 .40 
-1. 8 6 
-1.12 
-.86 
-.71 
-.57 
-.42 
-.22 
-.oq 
- • 00 
- • 04 
- • 20 
-.30 
-.38 
-.44 
- • 52 
-.'31 

-2. 0 2 
-3.54 
-3. 96 
-4. 19 
-4.33 
-4. 43 
-4.51 
-4. 5 6 

5.0 

-3, 2q 
-2.62 
-1.tl6 
-1.55 
-1.42 
-1,34 
-1.28 
-1.24 
-.70 
-.33 
-.42 
-. '35 

-1.00 
-1.01 
-1.01 
-1. 00 
-1.29 
-2.11+ 
-3 .55 
- 3 .97 
-4.19 
-4. 3 4 
-4.43 
-4.51 
-4.56 

LA TENT HEAT 
OFNSITV 

10 0 

7.0 10.0 15.0 2 0. 0 3 0. 0 50.0 

-4. 31 -4.84 -4.99 -5. 00 - 5 . 00 - 5 .00 
- 3 . 65 -4.46 -4 . 9 0 -4.98 -5.00 - 5 .00 
-3.17 -11. 15 -4. 77 -4. q5 -5.00 - 5 .00 
-2.75 -3.63 -4. 6 3 -4.8'3 -4 . 9'3 -5.00 
-2. 53 - 3 .60 -4 .4 6 -4.83 -4. '38 - 5 .00 
-2.1'3 -3.43 - 4. 35 -4. 7& -4. 9 7 -5 .00 
- 2 . 29 -3.30 -4.24 -4. 68 -4. 95 -5.00 
- 2 . 21 - 3 .1'3 -4.14 -4.61 -4. '33 - 5 .00 
-1.94 -3.06 -4. 0 5 -4. 55 -4. 91 - 5 . 00 
-1. 6 4 -2.66 -3.'34 -4.48 -4.66 - 5 .00 
-1. 5 0 - 2 . 69 -3.63 -4. 41 -4. 86 -5.00 
-1. 75 -2. 68 -3. 74 -4. 35 -4.83 -4, 99 
-1. 82 - 2 .70 -3.69 -4. 26 -4.61 -4. 99 
-1. 63 -2.69 - 3 .65 -4. 23 -4. 7 8 -4.99 
-1, 82 -2. 68 -3. 61 -4 .19 -4.75 -4 .9 9 
-1. 8 0 -2.63 -3.54 -4.11 - 4.70 -4.98 
-1.91 -2.El - 3 .4 6 - '4. 02 -4.63 -4.97 
- 2 .43 -2.65 -3 .44 -3 . 86 -t,.46 -4.91 
-3.5'3 -3.67 -3.63 -4. 03 -4. 40 -4.85 
-3.99 -4.02 -4.11 -4. 21 -4.44 -4.81 
-4. 20 -4.23 -4.28 -4.34 -l+.50 -l+.78 
--4. 3 4 -4.36 -1+.39 -4.44 -4.55 -4.77 
-4. 4 4 -4.45 -4 .4 8 -4.51 -4.59 -4. 77 
-4. 5 1 -4.52 -l+.54 -4.56 -4. 63 -4.78 
-4. 5 7 -4.57 - 4. 5 g -4.61 -4.66 -4.79 

TEMPERATURE TAUO 
SOURCE IN ITIAL 

10 -5. 0 100 



TAlJ 
1.0 1.1 1. 2 1.3 1.4 

100 10.00 9,34 6.74 6.16 7 .67 
200 10.00 9.36 6.81 6.26 7.60 
300 10.00 9.46 6.96 6. 5 1 6.09 
330 • L; 9 .4 9 .49 .46 .4 7 
360 .01 • 01 .01 .01 .01 
390 .oo .oo .oo .oo .oo 
420 .oo .oo • 0 0 • 0 0 • 0 0 
450 .oo .oo .oo .oo • 0 0 
510 .oo .oo .oo • 0 0 .oo 
600 .oo . oo • 0 0 .oo .oo 
700 .oo .oo -.05 -.13 -.19 
8 00 -2.89 -2. 6 9 -2.69 -2. 6'3 - 2 .69 
900 -3. 39 -3.39 -3.39 -3. 39 -3.39 

1000 -3.67 -3.67 -3.67 -3.67 -3.67 
2000 -4.51 -4.51 -4.51 -lt.51 -4.51 
3000 -l+.75 -4.75 -l+.75 -4.75 -4.75 

......... 

f0 

TEHPERATURES IN RAO IAL HEAT F'LOW 
•••••••••••••••••••••••••••••••• 

1.5 

7.19 
7.35 
7.70 

.46 

.01 

.oo 

.oo 
• 00 
.oo 
.oo 

-.25 
-2.69 
-3.39 
-3.67 
-4. 51 
-4. 75 

LATENT HEAT DENSITY, 100 HJ/H 1 

R 

2. 0 3.0 

5 . 20 2.06 
5. 4 6 2.61 
6.07 3.77 

• L; 1 . 27 
• 01 .01 
.oo .oo 
.oo .oo 
• 0 0 .oo 
• 0 0 .oo 
• 0 0 -. 29 

-.54 -.97 
-2.69 - 2. 90 
-3.39 -3. 39 
-3.67 -3.67 
-4.51 -4. 51 
-4.75 -4. 75 

4. 0 5.0 

- • 00 -.33 
1.11 -.06 
1.96 .46 

.11; • 0 3 
• 00 . oo 
• 0 0 -.10 
• 00 -.23 
• 0 0 -.32 

- • 25 -.71 
-. 73 -1.04 

-1. 27 -1.51 
-2.92 -2. q3 
-3.40 -3.41 
-3. 68 -3.66 
-4.51 -4.51 
-4.75 -4.75 

LA TENT HEAT 
DENSITY 

100 

7.0 10.0 15.0 2 0. 0 30.0 50.0 

-1.64 -2.66 -3.94 -4.1+6 -4.66 - 5.00 
-1.16 - 2 .17 - 3, 2 4 -3.91 -4. 60 -4.97 
-.41 -1. 59 - 2 ,61 - 3. 55 -4.36 -4.91 
-.89 -1.70 - 2 . 72 -3.41+ -4.26 -4.66 
-.96 -1.78 -2.72 - 3. 39 -4.22 -4.86 
- .96 -1.78 -2.71 -3. 35 -4 .16 -4.83 
-.96 -1. 77 - 2 .66 - 3. 31 -l+.12 -4.81 
-.95 -1.75 -2.6f -3. 28 -l+.07 -4.78 

-1. 26 -1.91 -2.66 -3. 23 -I+. 00 -4.73 
-1.52 -2.06 -2.73 -3.23 -3.93 -4.66 
-1.'1'3 -2.32 -2.86 -3.27 -3.89 -4.60 
-2.97 -3.06 -3.25 -3.47 -3. 91 -4.55 
-3. 43 -3.47 -3.57 -3. 70 -I+. 0 0 -4.52 
-3.70 -3.72 -3.79 -3.66 -4. 09 -I+. 51 
-4.51 -4.52 -I+ . 5 3 -1+. 54 -4.56 -4.70 
-4.75 -4.75 -4.76 -4.76 -4.76 -4.64 

TEHPERATURE TAUo 
SOURCE INITIAL 

10 -5.0 300 



TAU 

100 
200 
30 0 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
130 0 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
3000 
4000 
5000 
6000 

......... 
"'-> 
(N 

1.0 1.1 

10.00 9.34 
10.00 9.38 
10.00 9.46 
10.00 s. 4 9 
10.00 9 .49 
10.00 9.49 
10.00 9.49 
10.00 9.53 
10.00 9.55 
10.00 9.55 

.07 .01 

. oo • 0 0 
• 0 0 .oc 
.oo .oo 
• 0 0 • 0 0 
. co • 0 0 
.oo . oo 
.oo .oo 

-.51 -. 52 
-2.44 -2.44 
-4.0& -4.06 
-4.51 -4.51 
-4.74 -4.74 
-4.86 -4.86 

1. 2 1.3 1 .4 

6.74 6.16 7.67 
6.61 6.26 7.80 
6.96 6.51 8. 0 9 
9.02 8.59 8 .20 
9.02 6.59 8 . 20 
9.02 8.59 s . 20 
9. 0 2 8.59 8 . 20 
'3. 10 8.71 8.35 
9.13 8.75 8.40 
9.15 6. 77 8 .42 

.01 .07 • 0 6 

.oo • 0 0 .oo 

.oo .oo .oo 

.oo .oo .oo 
• 0 0 .oo .oo 
.oo .oo .oo 
• 0 0 • 0 0 .oo 
• 0 0 .oo .oo 

-. 54 -.55 -.57 
- 2 .44 - 2 .44 -2.44 
-4. 06 -4.06 - 4. 06 
-4.51 -4. 51 - 4 . 51 
-4.74 -4.74 -4.74 
-4.66 -4.86 -4.86 

TEMPERATU RES IN RAO TAL HEAT !'"LOW 
•••••••••••••••••••••••••••••••• 

1.5 

7.19 
7.35 
7.70 
7. 83 
7. 83 
7. 83 
7. 83 
8.01 
8.07 
0.10 

.0 6 

.oo 

.oo 
.oo 
• 00 
.oo 
.oo 
• 00 

-.58 
-2.44 
-4. 06 
-4. 5 1 
-4.71+ 
-4.8& 

LAT ENT HEAT DEMSITY , 100 11J/ 1-1 '.) 

R 

2 .0 3 .0 

5.20 2.06 
5. 4 6 2.01 
6 . 0 7 3.77 
6.28 4.11 
6.28 4.11 
6 . 28 4 .11 
6 . 28 4.11 
6.59 4.60 
6. 69 4.76 
6.75 4.85 

.06 • 0 5 

.oo .oo 

.oo .oo 
• 0 0 .oo 
.oo .oo 
.oo .oo 
.oo .oo 
• 0 0 -.30 

-.6 7 -.88 
-2.44 - 2 .45 
-4.06 -4. 06 
-4. 5 1 -4. 5 1 
-4.74 -4.71+ 
-4.8& -4.8& 

4. 0 

-.oo 
1.11 
1. 96 
2.5 7 
2 .57 
2 . 5 7 
2 .57 
3,20 
3 .39 
3 .. 51 

.04 

.oo 
• 00 
• 00 
.oo 

-.02 
-. 2 8 
-.6 2 

-1. 09 
-2.46 
-4. 06 
-4. ~1 
-4.71+ 
-l+.86 

5 .0 

-.33 
-.08 

. 46 
1. 14 
1.34 
1.44 
1.50 
2 .09 
2 . 21 
2 .47 

• 0 2 
.oo 
.oo 
.oo 

-.10 
-.27 
-.57 
-.88 

-1.28 
-2.47 
-4.06 
-4. 52 
-l+.74 
-4.86 

LATENT HEAT 
DENSITY 

100 

7.0 10.0 15.0 2 0. 0 30.0 50,0 

-1.64 -2.66 -3.94 - 4. 48 -4.88 -5.00 
-1.16 -2.17 -3.24 -3.91 -4. 60 -4.97 
-. 41 -1.59 - 2 . 81 -3. 55 -4.36 -4.91 
-.43 -1.27 -2 .43 -3.20 -4.12 -4.62 
-.26 -1.18 -2.26 -2.99 -3. 92 -4.73 
-.06 -1.12 -2.15 -2. 85 -3. 77 -4.64 

.22 -1.00 -2 .06 -2. 75 -3.65 -4. 5 & 

.37 -.10 -1.8 5 - 2. 60 -3.54 -4. 46 

.40 -.45 -1. €:2 - 2. 41 -3.41 -4.40 

. 62 -.53 -1.46 - 2. 25 -3. 28 - 4. 3 3 

.oo -.85 -1.66 - 2. 28 -3. 20 -4.26 
-.os -.90 -1. 74 - 2 . 33 -3.18 -4. 20 
-.25 -.90 -1.74 -2.33 -J.16 -4.15 
-.47 -.98 -1.71+ -2. 32 -3.1it -4.11 
-.67 -1.25 -1.92 -2.42 -3.15 -i.. 0 8 
-.10 -1. 29 -1.97 -2.46 -3.16 -4.06 

-1.03 -1. 53 -2.10 -2.53 -"J.18 -4.04 
-1. 28 -1.70 - 2. 2 2 - 2 . 61 -3.21 -4. 0 3 
-1.58 -1. 93 -2.36 -2. 71 -3.25 -4.03 
-2.51 -2.58 -2. 7 3 -2.92 -3.33 -4.04 
-4.07 -4.07 -4.10 -4.12 -4.20 -4. 41 
-4.52 -4.5 2 -4. 5 3 -4. 54 -4.58 -4.69 
-l+.75 -4.75 -4. 75 -4. 76 -4.78 -4.83 
-4. 87 -4. 87 -4. 8 7 -4. 87 -4. 8 6 -4.91 

TEMPERATURE 
SOURCE INITIAL 

TAU
0 

10 - 5. 0 1000 



TAU 
1. 0 1.1 1.2 1. 3 1 . .. 

1 10. co 7.17 4. 5 8 2 . 2 0 - • 0 Q 
2 10.c~ 7.17 4. 5 8 2 . 2 () -. oo 
3 10 . c 0 8. lfi 6 .4 8 3. 6 4 1 .0 0 
4 liJ. 00 8 .10 6 .49 4. 31 2 . 30 
5 10.00 8.16 6 .49 4.71 3 . 10 
6 10. 0 0 8.16 6.49 5. 0 1 3 , 6 5 
7 10. 0 0 e.16 6.49 5. 2 1 4. 0 J 
8 1 0 . 00 8.16 6 ... 9 5. 3 5 4.29 
9 1 u .oo 8. 2 8 6. 71 5.61 4. 60 

10 1 0 .0 0 8. 5 2 7.17 6 . 0 0 4 . 92 
11 3 . 27 3. 0 5 2.8& 2.39 1.9& 
1 2 • 87 .79 • 71 .59 .4" 
13 • 18 .16 .1 4 .1 2 . 09 
14 .04 • 0 3 .G3 • J 2 • 0 2 
1 5 .01 • 01 • ll 1 • 0 0 .oo 
1 6 • 0 0 .oo • on .oa . oo 
17 • 0 0 . oo • 0 0 . oo .o u 
18 .o n • 0 D .c 0 • 0 0 • 0 J 
19 .o o . oo .oo • 0 fJ .oo 
20 . oo . oo .o D • 0 D -.12 
30 -4. 65 -4. 6 7 -4.69 -'+. 7 3 -4.75 
40 - 6 .7 1+ -6.75 -6.76 -6. 77 -6. 77 
5() -7. &O -7. &0 -7. &1 -7.&1 -7. &2 
6G -8.C9 - 6 . G9 - 8 .10 -8.10 - 8. 10 
70 - 8 . 41 -8.41 -6.'42 - 8 .42 -8.42 
60 -8. 61+ - 8 . 6 1+ - 8 .64 -8. 64 - 8.65 
90 - 8 . 81 -8. 8 1 -8.81 - 8. 81 - 8 . 81 

1(10 -8. 9 4 -8. 9 <+ -8.91+ -8.94 - 8 . 95 
200 - 9 . 50 -9. 5 0 -9.50 -9. 5 0 - 9 . 50 
30C - 9 . &7 -9. 6 7 - 9.6 7 -9. & 7 -9.&7 

-----. 
J-._, 

-f:_ 

T E HP E~A TU KES IN RADIAL HE AT FLOW 
•••••••••••••••••••••••••••••••• 

LAT EN T HEAT DE NSIT 'r' , iii!) HJ/N'} 

R 

1 . 5 2.0 3 . 0 4 . 'l 5 . " 7 . G 

-1. 4() -5 ... & - 8 . && -9. &o+ - 9 . 94 -1 0 . 0 G 
- .14 - 2 . &2 -7.u2 
- • 30 -2. 4\l - 5 . 93 

.43 -1. 96 -5.31 
1.58 -1. 66 -4. 93 
2 .38 -1. 35 -t.. 65 
2 . 93 -1.01 - ... 43 
3.31 -. 6 3 -4. 27 
3. 66 -. 27 -<+. 13 
3.91 - • 2 0 -3.76 
1. 56 - • 20 - 3 .50 

• 38 - • 33 -3. &7 
.07 -.58 -3. &5 
• 01 - • 80 -3. &1 
. OJ -.96 - 3 .5& 
• 0 0 -1,139 -3.51 
• oo -1.19 -3.4& 
• 00 -1. 27 -3.4 2 

-.21 -1,33 -3,38 
-.52 -1. 83 -3. 55 

-4.78 - 4. 9 :; - 5 .37 
- 6.78 -6. 61+ -6.98 
- 7. &2 -7.65 -7.72 
- 8 .10 - 8 .1 2 -8 .17 
-6.42 - 6 .<+3 - 8 . 1+ 7 
-8. 65 -8.b& -8. 68 
-8.8 2 - 8 . 82 -6.1>4 
-8.95 -8. 9:; -8.97 
-9.50 -9. 5 0 -9.50 
-9.67 - 9 . 6 7 -9. 6 7 

-8.85 
- 8.08 
- 7 . 48 
-7.0 6 
-6.71 
-6. 4 4 
- 6 . 23 
- 6 . 0 4 
-5. 83 
-5.58 
- 5 . 5 0 
-:;.42 
-5. 35 
- 5. 2 8 
- 5 . 20 
- 5 .14 
- 5 , J7 
- 5 . 01 
-5, iJ 1 
-5.91 
-7.17 
-7.d 3 
-8. 23 
-8. 51 
-8.7l 
-8.87 
-8.99 
- 9.51 
-9. &7 

- c;, . &3 
- 9 . 2J 
- 8 .75 
- 8 . 3':l 
- ll . ( 7 
-7. 8il 
-7. 5 6 
-7. 38 
-7. 21 
- 7 .00 
-6.65 
-&.73 
- 6 . 6 3 
-6.5 .. 
- 6 .46 
- 6 . 3 8 
- &. 30 
- 6 . 23 
- &.17 
- &. <.6 
-7.39 
-7. 95 
-8. 3 1 
-8. 57 
- 8 .75 
- 8 . 90 
- 9 .()l 
- 9 . 5 1 
- 9 . 6d 

LATENT HEAT 
DENSITY 

100 

-g. 9& 
- g . 86 
-9.74 
- 9 . 58 
-9.41 
-9. 24 
-9.09 
-8. '14 
- e. oO 
-8.&7 
- 8.54 
-8.42 
-8. 31 
-o. 21 
-8.12 
- 8.04 
-7.9& 
-7.88 
-7. 61 
-7. 53 
-7 .8 9 
-8. 2 4 
-8.51 
-8.70 
- 8 . 66 
-8. 96 
- ';) . 07 
- 9 . 5 3 
- 9 . 6 8 

1 0 . t. 15. 0 20 . 0 30. 0 5 a . o 

-10.0ll -10. u 0 -111. 0 0 -1 0 . 00 -1 0 . 0 0 
-loJ.()0 -1 0 .00 -1 u . a o -1 0.co -1 0.00 

- 9.99 -10. 00 -10. 0 ll -10, GO -l 0 . 0 0 
-9. <:1 8 -10.J O -1 0 . JO -11..~0 -lG. 00 
- 9 . 95 -10. 0 0 -10. oc -lU, CJ -1 0 .00 
-9.91 -10.00 -1 0 • J 0 -10. 00 -1u .o o 
- 9 . 87 -9.99 -1 11 .00 -1 0 .uO -i(i.00 
-9. 8 2 - 9 .99 -10. 00 -lu. ll 0 -1 0 .0 0 
-9.76 - 9.96 -1 0 . J 0 -1 0 . 0 0 -l u . ou 
-9.71 -9.91 -10.00 -1u. OO -1 0 . JO 
- 9 . 65 -9.96 -10. uo -1(,.i;0 -10.00 
-9. 5 9 -9. 95 -1 0 , JU -1U. OO -1 0 . uo 
-9.52 -9.94 -9.99 -10. 00 -Hi. DO 
-9.1+6 -9. 93 -9.99 -1 0 . 00 -1 0 .00 
-9.t. O -9. 91 -9.99 -10. 00 -10 . 00 
-9. 31+ - 9 . 90 -9. 9 9 -10. 00 -1 0 . 0 0 
- 9 .28 -9. 88 -9.98 -10. 0 11 - llJ . uO 
-9. 22 -9. 86 - 9 .. 38 -1(). 0 u -1 0 ."' 0 
-9.17 -9.65 -9.98 -1 0 . oJ -10.00 
-9.12 -9. 83 -9.97 -10.i;o -1 0 . 00 
-6.72 - 9 . 63 -9.91 -9.99 -10.00 
-6. 61+ -9.1+8 -9.6 4 - 9 .98 - 10 . o 0 
-8.73 -9.40 -9. 77 -9.97 -10, iJ O 
-8.65 -':l.38 -9. 72 - 9 . 95 -10.00 
-b.95 -9. 3 6 -9.66 -9. 94 -10. 0 0 
-9. 0 5 -9. 3 9 -9. 66 - 9 . 92 -1 0 , CO 
-9.13 -9. 41 - 9 . 65 -9.91 -10,0 0 
- 9 . 2 0 -9 .1+3 -9. 65 -9.90 -10. 0 0 
-9. 5 6 - 9.63 -9.70 -9. 64 -9. 9 8 
-9.70 -9.73 - 9 . 77 - "' · 65 - 9 . 96 

f£11F C:RHURE TAUo 
SOURCE INITIAL 

10 -10. 0 10 



TAU 
1 . 0 1. 1 1. 2 1. 3 1. 4 

1G 10 . 00 8 . 5 2 1 .11 6 . 0 ~ 4. 92 
20 1C . 00 8 , 86 7. 82 6 . 87 5 . 99 
3C l li . 00 8 . 8 9 1. 6 1 6 . 9 3 6 . 3 7 
33 1,47 1 , 4 1 1.37 1. 25 1 , 14 
36 . 2& . 25 • 24 . 22 . 20 
39 . 02 • 01 • " 1 • 0 1 . 0 1 
42 . oo . oo .oo .oo . oo 
45 .o o . oo .o 0 • 0 il . oo 
5 1 • G 0 . oo .o 0 • 0 0 -. 25 
60 - 3 , 3 3 - 3 . 35 -3 . 3 8 -3. 4 1 - J . .... 
70 - 5 . 55 - 5 . 55 - 5 . 5 & -5. 5 7 - 5 . 5 6 
80 - 6 . 5 1 - 6 . 5 1 -& • 5 1 - 6 . 5 2 - 6 . 53 
9C - 7 . 09 - 7. 09 -7 ,10 - 7 . 1 0 -7 . 10 

1C 0 - 7 . 50 -7 .50 -7. 50 -7. 5 1 - 7. 5 1 
200 - 6 . 93 -6. 93 -8. 9 1 -8. 94 - 8 . 91+ 
30 0 - 9 . 32 - 9 . 32 - 9 . 3 2 - 9 . 3 2 - 9 . 32 
4 C· o - 9 . 5 0 -9 . 5 0 -9.50 - 9 . 5 () - 9 . 5 0 
5 Ii c - 9 . 60 - 9 . 6 0 - 9 . 6 il - 9 . 6 0 - 9 . 6~ 
60C - 9 . 6 7 - 9 . 6 7 - 9 . 6 7 - 9 . 6 7 - 9 . 67 

--... 
~ 

Vi 

TC:HFC:f<A TU RES H. RAD l AL HEA T FLOW 

···~·······••4 • + ••· · ········· · · · 

1. 5 

J . 91 
5 , 17 
5 . 26 
1, Ot+ 

• 18 
• Ii i 
• Oil 
• Ou 

- • 55 
- 3 , 4 7 
- 5 . 59 
- 6 . 5 3 
-7. 11 
-7. 5 1 
-8. 91+ 
- 9 .3 2 
-9. 50 
- 9 . 60 
- 9 . 6 7 

LA TEN T H C: AT DENSITY , 1 0) HJ / M
0 

R 

2 . J 3 . ~ 

-. 2.j - 3 . 7d 
-. us - 2 .lJ 8 
1 . 54 - 1 . 64 

, 32 - 1 . 61 
• G 2 - 1 . 6Lt 

-. 21 - 2 . 09 
- . 5 & - 2 .1+ 3 
- • 8 0 - 2 . 51 

- 1 . 5~ - 2 . 9 1 
- 3 . 65 - .. . 11 
- 5 . &5 - 5 . 8 1l 
- 6 . 56 - &. 65 
- 7 .13 -7. 19 
-7. 53 - 7 . 5 7 
- 8 . 9 .. - 6 . 95 
- 9 .32 - 9 . 32 
- 9 . 5 0 - 9 . 50 
- 9 . 60 - 9 . 6 1 
- 9 . 67 - 9 . 67 

4 , 0 

- 5 . 83 
- 3 . 96 
- 3 . 40 
- 3 . 30 
-3, 22 
- 3 . 36 
- 3 . 68 
- 3 . 71 
-J. 9& 
-I+. &8 
- 6 . 0 1 
- &.17 
- 7 . 27 
-7. 63 
- 6. % 
-9. 3 3 
- 9 . 5 0 
- 9 . 6 1 
- 9 . 6 7 

5 , G 

- 1 . 21 
- 5 . 5 1 
- ... 79 
- 4 . 66 
- Lt . 55 
- 4 . ~ 1 
- .. . 69 
- ... 76 
-4. 6 <. 
- 5 . 25 
- &. 4:.5 
- 6 . 9 1 
- 7 . 37 
- 7 . 7 0 
- 6 . 9 7 
- 9 . 33 
- 9 . 51 
- 9 . 6 1 
- 9 . 68 

LA T EN T HEAT 
DENSIT Y 

100 

7. C 10 . 0 1 5 , 0 2L . 0 31J . u 5L , O 

- a. 80 - 9 . 7 1 - 9 . 97 -10 • 0 (j -1 0 , uO -lu , .iu 
- 7 . 55 - 9 . 06 - ~ . 82 -9 . ·H -1 c.u0 - liJ . il 0 
- 6 .7 5 - 6 . 45 - 9 . 59 -9 . 91 - 9 . 99 - 1 0 . 0 0 
- 6 . 5'1 - 6 . 3 0 - 9 . 52 -9. 88 - 9 . 99 - 10 . 00 
- 6 . 45 -8 .17 - 9 . 4Lt - 9 . '15 - S . 99 - 10 . 0~ 
- 6 . ~3 - a. cs - 9 . 37 - 9 . 8 2 -9 . 98 - 1 0 . co 
- 6 . 29 -7. 94 - 9 . 30 -9 . 79 - 9 . 96 -1 0 , li O 
- 6.29 - 7 . 8& - 9 . 23 - 9 . 76 - 9 . 9'1 -10 . 0 0 
- 6 . L:O - 7 . 7 Lt - 9 . 11 -9 . o9 - 9 . 96 -1 .. , I. 0 
- 6 . 31+ -7. &'+ - 6 . 9& - 9 . 59 -9 . 94 - 11.J,GLI 
- 6 . 81 -7. 70 -8. 65 - 9 . 49 - 9 . 91 -111 . 00 
- 7 . 27 - 7 . 88 - 8 . 81 -9 . " 1 - 9 . 88 - 10 . GO 
- 7 . &1 - 8 . li6 - 8 . 81 -9 . 3& - 9 . 85 - 10 . 00 
-7 . 88 -8 . 2 3 -8. 84 - 9 . 33 - 9 , 83 - tu . co 
- 9 . Oil - 9 . c 7 - 9 . 2 3 - 9 . 3 9 - 9 . 70 -9 . 96 
- 3. 35 - 9 , 38 - 9 ... 4 - 9 . 53 -9 . 7 0 -9 . 93 
- 9 . 5 1 - 9 . 53 - 9 . 57 - 9 . 62 - 9 .7 2 -9 . 9 0 
- 9 . 6 1 - 9 . b2 - 9 . 65 - 9 . 68 - 9 . 75 - 9 . 69 
- 9 . 6 8 - 9 . 69 - 9 . 7 0 - 9 . 72 - 9 . 78 -9 . 8 9 

f EHPERHURE TAU o 
SOURCE INI TIAL 

1 ~ -1 0 . 0 30 



TAU 
1.0 1.1 1.2 1.3 1.4 

1 0 1G. 0 0 8.52 7.17 6. 0 () 4. 9 2 
2C 1c.oo 8.86 7.82 6. 8 7 5 . 99 
3 0 10. 0 0 8.E9 7.87 6.93 6 .07 
40 1 0 . 0 0 8.89 7.87 6. 9 3 6. 0 7 
50 1 0 . 0 0 6 . 9 9 6 .c 6 7. 2 2 6 .1+3 
6L 10. no 9. (J 5 8.19 7.40 &. 6& 
70 1 0 . 'lo 9. c 8 8.24 7.47 &.76 
80 10. () 0 9 .10 8,28 7. 5 2 6.63 
9L 1 0 . 00 9 .12 8.31 7. 57 6 . 88 

10 C 10 . co 9.13 8. 31+ 7. 61 6.93 
11(, .G 8 . 08 • () 7 • f! 1 • I) 6 
1 2C • t;O . oo • 0 0 .oo • 0 0 
13( • () 0 • (I 0 • 0 0 • 0 0 .oo 
14C . oo • ( 0 . o 0 .oo .oo 
15( • 0 () - • () 9 -.26 -. 4 2 -. 57 
17C - 5 . (3 - 5 . ~ 3 - 5 . 04 -s. 0 4 -5.05 
20 0 - 6 .53 -6. 5 3 - 6 . 54 -6. 54 -6.5lt 
300 -8.14 -8.14 -8.14 -8.14 -8.11t 
4G O - 8 .71 - 8 .71 -8. 71 -8.71 - 8 .71 
5 Of, -9.C1 - ;i . L 1 - 9 . 0 1 -9. (; 1 -9.01 
60CJ -9.19 -9.19 -9.19 -9.19 -9.19 
70 0 - 9 .3 2 -9. 32 -9 .3 2 -9. 3 2 -9.32 
6 0 G - 9 .1+1 - 9 . C.1 -9.1+1 -9. 41 - 9.1+1 
900 -9.46 - 9 .46 - 9 .1+6 -9. 46 -9.46 

1J cc -9. 54 -9.51+ -9. 5lt -9.51+ -9.51+ 

........._ 

t:, 

TC: HFEf<ATURE.S lN ~AOI4L HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

3. 91 
5.17 
5.26 
5 .2& 
5. 70 
5. 98 
6.09 
6. id 
&. 21t 
6. 3J 

• 06 
• 00 
• 00 

-.03 
-.10 

-5. 0& 
-6. 51+ 
-8.14 
- 8 .71 
-9.01 
-'3. 1'3 
- 9 .32 
-9.41 
-9. l+d 
-9. 51+ 

LA TENT HEAT DENSITY, 100 HJ/ H '!> 

R 

2 . 0 3 . 0 

- • 20 -J.78 
- • 0 Ii - 2 .ll6 
1. 54 -1. 64 
2. 27 -1. 26 
2 . 90 - • 81+ 
3 ,13 -. 5& 
3,22 - .1+2 
3,29 - • 31 
3.35 - • 22 
3,39 - .11+ 

. 0 3 - • 82 
• lJO -1, 08 

-. 27 -1. 71 
-.73 -1. 95 

-1.41 -2,53 
-5.09 - 5 .19 
-6.56 -6. 60 
-6.14 -8.15 
-6.71 -6.7 2 
-9.G1 -9.01 
-9. 20 -9. 20 
-9.32 - 9 . 32 
-9.'+l - 9 .42 
- 9 .46 -9.49 
-9. 51+ -9.54 

4. 0 

- 5 . 83 
-J. 96 
-3.40 
-3.13 
- 2 . 86 
- 2 .3 3 
- 2 . u 2 
-1. 78 
-1. 5 8 
-1.1+1 
-2.1 8 
-2. 2 7 
-2.63 
-2.93 
-3.35 
- 5. 33 
- 6 .65 
-8.17 
- 6 .72 
-9.02 
-9.20 
-9.33 
-9. 42 
- 9 .49 
-'3.54 

5 . (1 

-7. 2 1 
-5.51 
-4.79 
-4. 42 
-4.1 5 
- 3.& 7 
-3. 3J 
- 3 . 07 
- 2 . 86 
- 2 . 6 7 
- 3 .13 
-3. 23 
-3.41 
-3. 70 
-4.CO 
-5.49 
-6.72 
-8.19 
-d.73 
-9.02 
- 9 . 20 
-9.33 
-9.42 
- 9 .4 9 
- 9 . 51+ 

LATENT HEA T 
OENSirY 

10 0 

7.0 1ll. ~ 15.0 20 . 0 3 0 .C so.a 

- 8 . 60 - 9 .71 - 9 . 97 -10. 00 -10. 00 -1 0 .1.10 
-7. '55 -9. 0 6 - 9 . 8 2 -9.97 -1 0 . uo -ill.LO 
-6.75 -8.45 -9. 59 -9.91 -9.99 -10.00 
- 6 . 26 -6.c1 - 9.34 -9. 8 1 - 9 . g6 -1u.GO 
- 5 . % -7.67 -9.12 - 9 .7 0 - 9 .97 -10 . 110 
-5.'57 -7. 36 -8. S1 - 9 .58 - <.i . 9 .. -1 u, no 
- 5 . cl+ -7. u7 - 8 . 71 -9.4& - 9 . 9 1 -1 ~.cl' 
- ... 97 -6. 62 -8. 52 -5. 3 4 -9. 8 6 -10.cc 
-I+. 74 -6.59 -6.34 - 9 . 22 -9. 8 4 -1 0 , u O 
-l+.54 -6.39 - 8 .16 - 9 .11 -9. 8 J -11.,0C 
- ... 61 -6. 26 -8. 03 -6. 99 -9.76 -9.99 
- ... 69 -6. 2 .. -7.91 -8. 39 -9.71 - 9 .99 
-4. 71 -6. 2 0 - 7 . e3 -a. ~o - 9 . 6 7 -9.99 
-4.89 -6.22 -7. 76 -6.72 - 9.62 -9.98 
- s . rs - 6 . 27 -7.71 -8.6 5 -9. 5 d - 9 .96 
- 5 .89 -6. 59 -1.10 -8.55 - 9 . 50 -9.97 
-6. 90 -7. 21+ -7. 90 -6.5 3 - 9 . 40 -9.95 
- 8 . 24 - 6.33 -8. 55 -6.dl - 9 . 30 - 9.1:1 6 
-6.75 - 8 .60 -6. 91 -9. J 5 - 9.35 - 9 . 80 
- ':J . 0 4 - 9. u 6 -9.13 -9. 2 1 -9.41 -9.76 
-9.21 - 9. 2 3 -9. 26 -9.33 -9.47 - 9.75 
-9.33 -9.J5 -9.36 -9.42 - 9 . 5 3 -9. 7 5 
-9.42 -9.43 -9.46 - 9 .i. 9 - 9 . 5 7 -':l. 75 
-9.49 -9.5u -9. 52 -9. 54 -9. 6 1 - 9 .7 6 
- 9 . !:i5 - 9 .55 - 9 . 57 - 9 .59 - 9 . 6 4 - 9 .77 

TEHPERATURE TAUo 
SOU RCE INITIAL 

10 - lL. 0 100 



TAU 
1. c 1.1 1. 2 1.3 1 . .. 

100 10. 0 0 9 . 13 8. 3 4 7, 6 1 6 . 93 
200 lJ. ( 0 9.20 8.47 7.80 7 .16 
30C 10.LO 9 . 2 6 6.63 6. 0 2 7.46 
33(; • I) 1 .01 • c 0 • 0 0 .oo 
360 . oo . oo .o 0 .oo .oo 
JgC • 00 .oo • 0 0 .GO , Ou 
420 - J , 29 - 3 . 29 -3, 30 -3. 31 -J. 32 
£+5~ - 5 . ia - s . 1 o - 5 .10 - 5 .11 - 5 .11 
5 1C - 6 .4 5 - 6 . 45 -6.46 -6.46 - 6 .4 6 
6 0C -7.3') - 7 . 39 -7.39 -7,39 - 7. Jg 
7CG - 7 . 95 - 7 . 9 5 -7. 95 -7. 9 5 -7. 95 
800 - 8 . 31 - 8 . 31 -8.31 -8. 31 - 8 .31 
90() - 8 . 55 -6. 55 -8, 55 -8. 55 -8. 5 5 

1 00 0 - 8 .74 - 8 .74 - 6 .71+ -8. 11+ -8,71+ 
21) 0 0 - 9 . 47 - 9 . 47 - 9 .47 -9.47 - 9 .47 
JOuu - 9 .73 - 9 .7 3 - 9 .73 - 9 . 7 3 -9.73 

--...... 
'j.J 
"1 

T EHPE~A TUkE S IN RAOIAL HEAT F L OW 
•••••••••••••••••••••••••••••••• 

1. 5 

6 . 30 
6 . 60 
6, 94 

• Oii 
• 00 
• 00 

-3, 33 
- 5 .11 
-6. 46 
-7.3 9 
-7. 95 
-I!. 31 
-6. 55 
-6.74 
-'1,47 
-9.73 

LAT ': NT HEA T QENS ITY. 100 MJ/ H 
3 

R 

2 . u 3 . 0 

3 . 39 - • lit 
4.18 1.24 
.. . 77 1.79 

,00 • IJO 
• 00 - • 64 

-.43 -1. 49 
-3. 38 -J,52 
- 5 .13 - 5 .17 
- 6 . 4 7 - 6 .48 
-7. Jg - 7 ,4 il 
-7. 95 -7. 96 
- 8 .31 -a. 31 
-6. 55 - 8 . 50 
- 8 .74 - 8 .74 
- 9 .47 - 9 .47 
- 9 .73 -9.73 

4. 0 

-1. 4 1 
-. 06 
-. 2 3 
-.79 

-1. 6 0 
- 2 , 2 4 
-3. 71 
- 5 . 2 3 
-6. 5 1 
- 7. 42 
-7. "37 
-6. 32 
-11.56 
-6. 7 4 
-9.47 
-9. 73 

5 . 0 

- 2 . 6 7 
- 2 . 0U 
-1,43 
-1.75 
- 2 , 3 0 
- 2 ,84 
- 3 . 92 
-5. 3 1 
- 6 . 54 
-7.43 
-7. 98 
- b . 32 
- 8 . 5 7 
- 8 .75 
- 9 . 47 
- 9 .73 

LA TENT HC: AT 
DENS ITY 

100 

7 . C 10.r 15. 0 20 . I.I JO . U 5 J . O 

-4. 5'+ - 6 . :!9 - 8. 18 - 9 . 11 - 9 . 80 -H, 0 0 
- 3.61 - 5 . 28 - 7.07 - 8.19 - 9 . 34 - 9 . 95 
- 3 . 02 -4.67 -6.46 -7. 61 -d.93 - ':I . 8 4 
- 3 . 1 7 -4. 66 - 6 . 35 -7.4 6 - 6 . 62 - 9 . b tl 
- l, 40 - 4 . 69 - 6 . 27 -7. 37 - e. 72 - 9 . 7 6 
- 3 . 79 -4. 90 - 6 . 29 - 7 , 31 -8. 6 l - ':1 . 7 2 
-4. 42 - 5 . 21 - 6 , 36 - 7 . 30 - 6 . 56 -9 . 6 8 
- 5 . :. 1 - 5 .88 -6. 63 - 7 . 35 - 8 , 51 -9. 64 
- 6 . o 3 -6.bO -7. 19 - 7 . 6 3 - e . 50 - 9 . 56 
- 7.47 -7. 56 -7. 71 - 8 . 02 - B. 59 - 9 . 48 
- ll . 0 0 - 8 . C6 -6. 18 - 8 . 34 - 8 . 72 - 9 . 42 
- 8 . 3 4 -8. 30 - 8 . 46 -6. :> 7 - 8 . 8~ - 9 . 41 
- 8 . 58 -6.60 -6. 67 -8.75 -8. ':16 - 9 .41 
- 8 . 76 - 8.78 - 6 . 82 -6, 89 - 9 . iJ 5 -9. 4 3 
- 9 ." 8 -9.1.8 - 9 ... 9 -9.51 - 9 . 55 - 9 . 6 7 
- CJ . 7 3 - 9. 73 -9.74 -9.74 -9.76 -9 . o2 

f EHPE RA fURE T AUo 
SOUPCE INiiTIAL 

10 -1 0 . 0 3 00 



TAU 
1. u 1.1 1.2 1.3 1 .4 

1GC 10. c.o 9.13 8.31t 7.61 6.93 
200 10. 00 9.20 8 ... 7 7.80 7.18 
30 0 10. ('Q 9 .28 8.63 8. 0 2 7.46 
400 10. 00 9. 30 8.67 a. o 9 7.55 
500 1 'J. ( 0 9.32 8.70 8.13 7. 60 
600 10 . 00 9.33 8.73 8.17 7.65 
70CI 10. 0 0 9. :!5 8. 75 8. 2 0 7.6 9 
800 l u. co ':j. :! 8 8.81 8.26 7.80 
g ( () 10. (' 0 9.38 a. a 1 6.28 7.8 1) 

100 0 10 . 0 0 9 . 38 8 .61 8.28 7.80 
1100 • 0 0 . oo • 0 0 • il () • ll O 
120 0 .oo .oo .oo .oo .oo 
130C - 4 . 77 -4.77 -4. 77 -4. 17 -4.77 
11+ 0 c -5. 9 7 -5. 9 7 - 5 .97 -5. 97 -5.97 
15CG - 6 . E:3 -6.63 -6. 63 - 6 . 6 3 - 6 . 63 
16() (' -7. 08 -7. 0 8 -7. (j 8 -7. IJ 8 -1.na 
110 a - 7 .41 -7.41 -7.41 -7. l+ 1 - 7 .41 
180 0 -7. 6 7 -7. 6 7 -7 .61 -1. 61 -7. 6 7 
1'30 0 -1.e8 -7.86 -7.88 -7. 68 -7.66 
2Qli G - 8 . 06 -8. 06 -6.06 -e. a 6 -o.1: 6 
3~00 - 9 . 06 -9.06 - 9 .06 -9. 06 - 9 .0 6 
t+LJO 0 - 9 . so -9. 50 - 9 . 50 -9. 50 - 9 . 50 
5000 -9.74 -9.74 -9.74 -9.74 -9.71+ 
EOOO -9.6 6 - 9 .86 - 9 .b6 -9. 8 6 -9. 66 

:c 
~· 

T EHPE~A TU RES IN RADIAL HEAT FLOW 

·················-·····-·······~ 

1.5 

6.30 
6. 60 
6. 94 
7. 0.+ 
7. 11 
7 .17 
7. 22 
7.35 
7.35 
7. :!5 

• 00 
• 00 

- 4 .77 
-5.97 
-6. 63 
-7. 06 
-7.41 
-7.67 
-1. ea 
-8.06 
-9. Qt) 

- 9 . 50 
-9.71+ 
-9. 66 

LATENT HEAT OE NSITY, 100 HJ/M'l 

R 

2 . (j 3 . 0 

3.39 - • lit 
It .18 1.24 
4.77 1.79 
4. 94 1.90 
5 .07 1. 97 
5 .16 2 . 03 
5 .24 2 . IJ 8 
5 . 46 2 . 81 
5.46 2 . 81 
5 . '+6 2.81 

• 0 0 • 1)0 
-. 2 3 -1.12 

-4. 78 -t..80 
-5.98 -5. 99 
-6.63 -6.64 
-7.IJ8 -7. () 6 
-7.41 -7.41 
-7. 67 -7. 67 
-7. 89 -7. d9 
-8. il7 -8. 07 
- 9 . 0 6 -9.06 
- 9 . 50 -9.51 
-9.74 -9.7i.. 
- 9 . 86 -9. 66 

4 . 11 

-1. 41 
-. 66 
-.23 
-.15 
- • 10 
-.as 
-. 0 1 

.32 
1. 0 0 
1. 2 9 
-. 24 

-1. 6 9 
-l+.84 
-6. 00 
-6. 65 
-7. 0 9 
-7. 4 2 
-7. 68 
-7.89 
-8.C7 
-9. 0 b 
- 9 . 5 1 
-9.74 
-9. 66 

5 .L 

-2. 67 
- 2 .tu 
-1.43 
-1. 0 7 

- • {j 0 
- • 5'1 
-.42 
-.E:1 
-. 26 

• 24 
-1. C3 
-2.15 
- ... 8Cl 
-6.02 
-6. 66 
-7.10 
-7.43 
-7. b6 
-7.90 
-B • C7 
-9. G 6 
- ':l . 5 1 
-9.74 
- 9 . e6 

L ATEN T HEAT 
DENSITY 

100 

7.L 1 ('. c 15. 0 20.0 3 (i . 0 so . o 

-4. ~4 -6.39 -8. 18 - 9 .11 -9. t>O -10.00 
-3.61 -s. 2 8 -7.0iT -8.19 -9. :!4 -9. '35 
- 3 . 0 2 -4. 67 -6. ltb - 7 .61 - 8. 9 J - 9 . 8 4 
- 2 . 61 - i. . 23 - 6 . ilO -7.17 -8. Sb -9. 71 
-2. "3 1 -3.90 -5.65 - 6 .8 2 - 8. 29 - C, . 5 7 
- 2 . c 6 -3.64 - 5 . J7 - 6 .54 -8. c 4 -9.42 
-1.8 8 -3.42 -5.14 -6. 31 -7.Cl 2 - 9 . 2 9 
-1.76 -3.26 -4. 95 -6.11 - 7. 6 3 -9.16 
-1. 71 -3.17 - .... 81 -5. 95 - 7 . 46 -9.L4 
-1. E. 7 -3.10 -4.70 - 5 . d2 -7. 32 -8.93 
-1.95 -3.11 -l+. 62 -5.72 -7. 21) -b.82 
-2.9() -3.79 -4. 93 - 5 . 81 -7.1 4 -8. 73 
-4.98 -5.19 -5. 65 -6.17 -7.19 -o.66 
-6. ll7 -6.17 -6.41 -6.70 - 7 . ~ 9 -8. 62 
- 6.69 - 6 .76 -6. 91 -7.11 -7. bl - 8 . 6 2 
-7.12 -7.17 -7.28 -7.4 3 - 7 . 81 -8. 66 
-7.'t4 -7.48 -7. 57 -7. 6 9 -7. 99 -8.71 
-7. 70 -7. 73 -7. 80 -7 .'30 -11.15 -8.76 
-7.91 -7. "'l -7.99 -8. 07 - e. 29 - o . 8 2 
- B. C 8 -a.11 -6.16 -B. 2 3 -8. 4 1 -8. 89 
- 9 . 06 -9.07 -9. 09 -9.12 - 9 . 19 - 9 .40 
-9. 51 -9.Sl -9.52 - 9 . 5 4 -'3. 57 - 9.E8 
- 9 .74 -9.71+ -9.75 -9.75 - ':; . 77 - 9 . 8 3 
-9. 86 - 9 . 86 -9.87 -9.87 - 9 . b8 -9.91 

TCIU:ERA TURE TAU o 
SOUR CE INITIAL 

10 -1 0 . 0 10 00 



TAU 

1 
2 
3 
4 
5 
6 
7 
8 
g 

10 
11 
1 2 
13 
14 
1 5 
l b 
17 
18 
1 g 
20 
30 
i. G 
!: 0 
6G 
70 
8 0 
9 C 

10 c. 
200 
.JC 0 
400 
5 0( 
&ilC 
700 
600 
qO O 

100G 

........ 
!v 

-.....n 

1 • ~ 1.1 

3C, 0 0 24, 4 6 
3 0 . 0 0 2b . 0 7 
JO . 0 tl Z6 . 5 6 
30,00 2c . 6 5 
J C,00 26 . 6 6 
1 ~ . 0 0 27 , 11 2 
J fJ . 0 0 27.3 2 
10,0 ~ ~ 7. .. 6 
3 0 , 0 0 27 . 5 4 
3 0 . r. 0 2 7 , 5 7 
1 6 . 5 4 11) . 15 
13. 6 1 u . 5 7 
11 .4 6 10 . 2g 

6 . ( 0 7 . 6 7 
6 . 22 f, , 11 
4 . 77 4 . 6g 
3. 71 3 , 6 5 
2 . 65 2 . 8u 
2 . 22 2 ,1 6 
1,71 1 . b a 

• 37 • 3f; 
.11 . 11 
• 0 3 • 0 3 
• G 1 • 0 1 
• c u . oo 
• c 0 . oo 
• IJ 0 , 0 0 
• c 0 • () 0 
• co • 0 0 
• o a • il 0 
• 0 0 . oo 
• c 0 . o o 
• ( 0 • 0 (j 
• c ') . GO 
• 0 !) , G 0 
• c 0 , 0 0 
• ( 0 , lJ c 

1. 2 1 . 3 1 . .. 

lg, 45 1 5 , 70 1 2 . 2 -. 
n .L. a 1g.3 9 16. 5 2 
2 3.46 211 . GZ 17. gB 
2 3 , 5g 2 J. 7 8 1 8 ,17 
2J . 6 1 2f' . d2 18. 2 4 
24 , JO 21,87 1 g . 52 
2 4 . 67 2 2 . 66 20 . 6 0 
25 .14 2 .J, a 3 21 . 07 
25 , 26 2 J , 2 2 21,31 
25 . J 5 2 3, 3 1 2 i. .. 2 
17. 7g 1 6 . 94 1 6 , 1 6 
13 . 34 1 2 .8J 1 2 . 2g 
lil . 12 g , 73 g , 37 
7.75 7.45 7. 1 8 
6 . o 2 5 . 7 g 5 . Sil 
4.62 4 . 4 5 4. 2 g 
3 , 60 3 , 4 6 3.3J 
2 ,7 6 2 . 66 2 . 5 & 
2 .1 5 2. C7 1. g g 
1.£6 1.60 1. 5 ~ 

, 36 . 36 . 35 
.1 1 • 1 0 . 10 
• 0 3 • 0 3 . 03 
• c 1 • 0 1 • 0 1 
.o 0 • 0 •) • 0 () 
. oo • 0 II .oo 
. oo • 0 'l , 0 0 
. oo • 0 J .oa 
• 0 0 • 0 ~ . oo 
• 0 0 • o a . oo 
• c 0 • ll 0 , 0 0 
.oo • 0 ii . oo 
• 'J 0 . oo • a o 
• 0 il • 0 'l • 0 () 
JO • I) [) . co 
• u a • 0 u . ~ a 

• 0 0 • 0 0 • 0 0 

f H' f' C:k A fU R£ S IN Ri. DI AL Ht .lT FLOW 
····•••••4······················ 

LA To.N T Ht: AT OE l~ S ITV , 

R 

1. 5 2 . 0 3 . c 

9 . ll 2 - • ll J -.01 
13. 1!6 1, 54 - • tl 0 
15. 53 5 , 23 - • a a 
1 5 , 75 6 . gl - • 00 
15. 64 6 . 37 -. OJ 
17. 52 g , 5 3 - • 00 
ie . 69 11.11 -.GO 
19.25 11.84 . 46 
ig . 54 12, 2 2 1,57 
1':1 . 6 7 12, Jg 2 ,36 
15.42 10. 9 6 2 . 82 
1 t. 63 8 . 75 2 .67 

g , 03 6 . 77 2 , 27 
6 . g3 5 . 21 1. 81t 
5 . Jg 4. 06 . 1,48 
4. 14 3 • . 12 1. 17 
3,22 2 ,4 2 • g2 
2 , .. 1 1.8& .72 
1. g2 1,45 . 56 
1 . 4g 1 .1 6 • 4'+ 

• 34 • 30 • 21) 
• 10 , IJ':l . 06 
, 03 • 01 , 0 2 
• 01 • u1 . oo 
• 0 0 • il a . oo 
• 00 . ua . oo 
• 00 , 00 . uo 
• 0 I) • 0 u • Ou 
. oo • l.tO . oo 
• uO • 0 0 . co 
• 0 0 • I.I 0 , OQ 
• 00 .oo • 00 
. oo • 0 0 . oo 
• co , Ou • 0:) 
• 00 • 00 . oo 
• uo • 0 0 . LO 
• 00 • 0 0 , • 00 

10 0 MJ I 11
3 

.. • 0 5 . 0 

- • lJ 1 -, Gl 
-. 0 1 -.Cl 
- • 1.11 -.Cl 
-.01 -.01 
- • J 0 -. 0 1 
-.oo -, 0 1 
-.oo -.01 
-.oo -. 0 1 
-. oo -.cu 
-, 00 - • (J J 
- • oc -.oo 
-. oo -. oo 
-. oc -.oo 
-.oo - • 0 0 
- • il 0 -.Ou 
- • (l c - .1. ll 
- • [, 0 -.oo 
-.uo - • (J u 

. oo - • lJ u 
-.oo - . oo 
- • il 0 - • co 
- • (,u - • (. 0 
-.JO - • u ll 
- • 0 (/ -. oo 
- , GO - , Oli 
-. oo - • Oil 
-. oo -. ro 
- • a i.. - • ii u 
- • Gl.o - • 00 
- , OL -.oo 
- , tlU -. GO 
-. JO - • Lll 
- • 00 - • no 
-.GO - • (J 0 
-.i.o - • uil 
-. oo -. GU 
-.oo - • O.i 

LATENT HEAT 
DENSITY 

10 !l 

7. 0 lC , 0 1 5 ... 2 0. u 3\l , (: so. u 

-.01 - . 0 1 -. r. 1 -.01 -.Cl -.01 
-.01 -.01 -. 0 1 -.Gl -. 0 1 -.01 
- • G1 - • 0 l - , Cl -.01 -. ~ 1 - • 0 1 
- • \.1 -.01 -. 01 - • o l -.Cl - . c 1 
- • 0 1 -.01 -, Gl -. 0 1 - • u l - .o 1 
- • (jl - • cl -.01 -.01 - • c l - • 0 1 
-.01 -.1a -,01 -.~1 -.01 - • 0 1 
-,01 - • G 1 -, Cl -. 0 1 - • u 1 - • 0 l 
-,01 -,01 -. 0 1 -,01 -. 0 1 - • c 1 
-,01 -.01 -. 0 1 -.u1 -.01 -.01 
-.Gl -.c1 - • (j 1 -.01 - • c 1 - • 0 1 
- • (11 -. 0 1 -,01 -. ~ 1 -. ~ l - • 0 1 
-.01 - • I) l -.01 -.01 - • G l -. 01 
-. 01 -.01 -. 0 1 -. 0 1 -.Cl - • 0 l 
-.Gl -.01 -.01 - . 0 1 -. 0 1 - . 01 
-,Cl - • L 1 -. 01 -.01 - • tJ 1 - • 0 1 
-. 0 1 - • 0 1 - • 01 -. 0 1 - • cl -.01 
-.01 -.01 -. 0 1 -.01 - • (J 1 - • u 1 
- • (J 1 -.01 -.01 -,01 - • c 1 - • 0 1 
-.01 -.01 -, 0 1 -.01 - • 0 l. - .o 1 
- • Cu -. 01 -.01 -.01 - • t 1 - .o 1 
-.LO -.01 -,01 -. 0 1 -, Cl - · " 1 -.oo -.01 -. 01 -.01 - • 0 l -.01 
- .1. 0 -.01 -.01 -.01 - • 01 - • ll 1 
-.co -,Cl -.01 -. 0 1 -.01 - • 0 1 
-.co -. 01 -. 0 1 - • .i1 -. 0 1 - .o 1 -. (,() -. Gl -. 0 1 -. 0 1 -.Cl - • 0 1 
-, GO -.co -.01 -. 0 1 -.01 -.01 
-.oo - • 0 il -. 0 1 -,01 -.01 - . o 1 
-. co -,LO -.01 - • (' 1 - • (! l - , u 1 
-.co -.co -.01 -.01 - • 0 l - . u 1 
-.Ou -.co -. 0 1 - . 0 1 -. 0 1 - . u 1 
-.co -.oo -.01 -.01 - • J 1 - • 0 1 
-.oo -.co - , OG -.01 -. u1 - .o l 
- . co - • 00 -.oo -.01 -. 0 1 - • 0 1 
-. oo -,GO -.uo -. u 1 -. 0 1 - • u 1 
-. oo -.oo - • 0 0 -. Gl - • "1 - • 01 

TEHPEr.>ATURE 
SOURCE INITIAL 

TAUo 

30 - .o 1 10 



TAU 

1(1 
20 
3C 
33 
36 
39 
4 2 
45 
51 
60 
70 
6G 
9G 

10 0 
200 
30 L 
41:() 

500 
&OU 
7 0 fJ 
800 
g(j(l 

11JO G 
20 or 
3COC 

........_ 
\,.,_) 

C) 

1. c 1, 1 

JJ . 00 2 7.57 
3 0 . c 0 27 . % 
3 c. ( c 211 . 12 
14.74 14, 6 ~ 

9 , e 1 9 , 73 
6 , 71 6 . f:6 
4.63 l+. ~ g 
3, 22 3 ,1 9 
1.76 1 . 75 

• 94 . 94 
• ~ 1 . 51 
• 28 . ze 
• 1 s • 15 
• r. 8 • (j 8 
. co • Q 0 
, 0 0 • ( 0 
, G 0 • (. 0 
• 0 c , LO 
• c 0 • {10 
• c. a • co 
• 0 0 , 00 
• 0 0 . ro 
• p 0 • 0 0 
. oo . oo 
• 0 fJ , uo 

1.2 1. 3 1. i. 

25 , 35 2 3 . 31 21. 42 
2 6 .10 24 ... Q 22 . 83 
26 .4 ~ 24 . :j J 2 3.3 6 
14,47 14.1 5 13, 86 

9 . 66 g . i. 8 g , 31 
6 , ti &. i.q 6 . 38 
4.56 4,48 ... 4 0 
3 . 17 3 , 12 3,06 
1 ,7 4 1. 7 2 1,70 

, o;,3 , 92 . 92 
. sa • 5 :J . so 
,28 . 21 ,27 
,1 5 ,1 5 , 15 
• ( 8 • 0 d • a a 
• 0 0 • 0 ~ . GO 
. ou • ~ 0 ,J O 
• ( 0 • J Q • o a 
• 0 0 • c 0 , 00 
,(j 0 • e u . oo 
. cc • o a , ll 0 
• c. (j • c 0 , 00 
• c 0 • (j 0 • oil 
• ( 0 • 0 I) , GO 
• o 0 , JO . G~ 
• c a • 0 0 . oo 

TC::11PERA TU RES IN RADIAL HO.:: AT FLO~I 

••••••••••••••••••••••••••••••• • 

LATEN T H.:: A T DENSITY , 

R 

1. 5 2 . 0 J . iJ 

19.67 12,39 2 .36 
21 . J& 15. 3'+ 7,32 
22 , 00 1&.34 6 . 37 
13. ~g 11, 71+ 7.16 

9 .16 8 , 0 7 5 .1 8 
6 . 26 5 . 56 3. 60 
4,33 3,ol 2 ,49 
J.C 2 2 . 0 () 1,82 
1,68 1. 56 1.22 

• ~l • d6 .71 
.4 9 .4 6 • 39 
. 27 • 25 • 21 
.15 • 14 ,1 2 
• Do • 0 8 , 06 
• 0 0 , uO • O!l 
• 0 il • Jli • JO 
• Q() • ll 0 • (j 0 
• 00 • iJ 0 .oa 
• 00 • o o . uo 
• 00 • 00 ,00 
• on . oo . oo 
• 00 , 0 0 , IJO 
• 00 , li O ,GO 
, o a • co , Ou 
• 00 , Ou • oo 

10 •J HJ/ M '.!> 

4 , u :; • r 

- • 00 - • (j j 

. 66 - • (, 0 
3 . 2 1 - • (J 0 
3 ,19 • u6 
2 ,49 • 33 
1. 80 . 36 
1,27 , 3u 

• 90 • 2 0 
, d3 • 3 0 
• 5 1 . 2 1 
. 28 , 12 
• 15 ,u & 
. 08 , l4 
,05 • 0 2 
• a Ii . ou 
• I) u • u o 
• a o , GO 
• u ll • c. .J 
• 00 . oo 
.o o • (j 0 
, 00 • 0 () 
. oo ' L il 
• 0 0 • 0 () 
. oo • o a 
• 0 (j . oo 

LAT EN T HEAT 
DENSITY 

100 

7 . C 10. 0 15,C 20. (j 3 i..~ 50 . 0 

-. ~ 1 -. 01 -. 01 -.01 - • (j 1 -.01 
-. o~ -. Ol -, et -.01 -. 0 1 - . u 1 
-, uO - .o 1 - • r, l -,01 - , G 1 - • 0 1 
- . 110 -, 01 - • IJ 1 -, 01 - • 0 l -. 01 
-.uo -,Ol - • 0 1 -, Ol - • • 1 - .o 1 
-. oo -.01 -. 01 -. 01 - • 0 l - . o 1 
- • 0 Ii - • 0 1 -, 0 1 -. 01 - • :! 1 - • a 1 
-. co - • c 1 -. 01 - . 01 -, Cl - • "1 
- • Li 0 -. 01 -, 01 -.u1 - • (J 1 -. u1 
-. oo - • DO -. 0 1 -.01 - • 0 1 - • .; 1 
- , Oil -. oo -.01 - • !l 1 -. 01 - • 0 1 
-, 00 -. oo -, 0 1 -.01 -, Cl - , u 1 
-. GO - • (J 0 -, Ll -.01 - • ., 1 -. 01 
-. oo -. GO -.01 - • (j 1 - • 0 1 - • 0 1 
- • 00 - • (j 0 -.01 -,01 - • 0 1 - . Ci 1 
-.oo -.oo - • LJ (j -, 0 1 - . .. 1 - . c 1 
-, Ou - • o o -. oa -. 01 - • 0 1 - • c; 1 
- • (, c -, 00 -.oo -,01 -. 01 - . o 1 
-. oo - • u il - • 00 -, 01 - • (j 1 - • o 1 
- . oo -. oo -. oo - • a 1 -, Cl - .o i 
- • (. 0 -.o o -, GO - . 01 - • !: 1 -, u1 
-.co -,Ou -.oo -.01 - , G 1 -. 01 
-. co -. oo -. oo - • (j 1 - • a i - . o 1 
-.co - • c ll -,00 -. OG - , D 1 - .u 1 
- • (j Q -. co - • uo -. oo - • u 1 - .u 1 

TE'1PERATURE 
SO URCE INITIAL 

TAUo 

30 - .o 1 30 



TAU 
1. c 1.1 1.2 1 , 3 1,4 

10 30.00 27 , 57 2 s . :! s 23 , 31 21 , 42 
20 10. 0 0 27.% 26.10 2 .. . 4 0 22 . 83 
30 3 o. co 28 .12 2 E> ." a 24.83 23 ,3 6 
40 Jc. 0 0 28 ,1 3 2 6 .41 24. 8 6 23 ,41 
so JO , 0 0 2 8 , :'.4 2 6 . 82 2 5 , .. 3 2 4, 14 

cC 3C , 0 •J 28 . 4 3 2 7. 0 0 2s. 011 ~4 .4 b 

7 C 10.co 28 ,4 6 27 , l!S 2S ,7 5 24 .5 5 
80 3 a . c a 21:1 . 4 6 27 . 06 25 . 77 24 . SB 
9( .rn . o~ 2 P. .47 27 , C7 25 .7 8 24 . S8 

100 30,0~ 2 'l . 4 7 27. 0 6 2S,79 24 . 61 
110 10 . b 5 10 . 6 1 10.76 10.69 10,62 
12G 7 . 00 6 . 99 6 , 97 6 . 9 3 6 . 90 
130 L. . 91 4,96 4.9S 4,92 4,90 
140 3 , 63 3 , 62 3 ,61 3 , 60 3.S6 
tSCi 2 . 67 2 . b6 2 . 66 2 . bS 2 . 61+ 
170 1,4 S 1, '• 5 1,45 1. '+'+ 1,44 
2(. 0 .sq • 5 6 . s 8 • 5 8 . 56 
3 0 (i • lJ ~ , C3 ,0 3 • c 3 , C3 
400 • [10 • I) 0 . oa • c I) . oo 
500 .oo • r:o • CD . Ja ,OC 
60( • ei n , G 0 • 0 0 • 0 3 . oo 
700 • t •) . co • 0 0 • 0 u ,JO 
600 . on • 01.o • 0 0 • (, u • Ci 0 
'30 0 . oo • c 0 .oo • 0 0 .oo 

101) r. • [I) • 0 0 . co • 0 0 .oo 
20 0 0 • r n . co • 0 0 , i'..il . oo 
30 0 (; .co , l; 0 • 0 !) • 0 0 . oa 
4000 • Vtl , uC ,0 0 • 0 0 . oc 
5000 • 2 11 . co • c 0 • 0 0 • 0 0 

....__ 

w ......._ 

T E MF EF ATU ~ES IN R4 DIAL HEAT FluH ........•.....••.••.•••.•.....•. 
LATENT H::: A T QEN SITY, 

R 

1. s 2. I) 3 . (J 

19.67 12,39 2 ,36 
21.36 1s.3 .. 7,32 
2 2 , 00 16, 3 .. 8 . 37 
22 ,0 6 16. 4 .. d . 67 
22 . 94 17.97 11, 14 
2 3. 32 18.60 11. 99 
2:!. 43 18 .78 12,23 
23 ,4 6 18,83 12. 30 
23 . 47 18 , 84 12. 32 
23 . so to.90 12,46 
10. S4 10. 0 4 8 . 61+ 

f:, , 87 6 . 63 s . '17 
'+. 66 '+ · 71+ 4,32 
3,57 3. '+7 3 ,17 
2 . 63 2 .55 ~ . 31+ 
1.43 1,39 1.27 

. 58 . 56 . 51 
• 03 • 0 3 ,0 2 
• 00 • 0 0 .oo 
• CJ • 0 0 • c.u 
• 00 • c 0 ,DO 
, Oil • u u . oo 
• 00 • 0 0 • 0 u 
• 0 0 , 00 ,Ou 
• 00 • u 0 . oo 
• co • Oil ,Ou 
, Ga • co • 00 
.oo • 0 0 .oo 
• Ou • 0 ii .oo 

luO MJIM 3 

... 0 s.~ 

- • 00 -. oo 
. 66 - • 00 

3,21 -.GO 
3 .7 S • E-9 
6 .61 2 . , .. 
7,39 3 . 6 6 
7. 61 4 ,10 
7.67 Lt. 32 
7 . 6 9 4. t. 6 
8.04 '+.co 
6 . 69 S . 16 
S ,0 6 '+ . c 6 
3. 73 J, CS 
2 ,76 2 , 27 
2 . 03 1,66 
1.11 • c; 1 

, 45 • 3 7 
• 0 2 • 0 2 
.oo , Lu 
• 00 • 0 0 
. oo • 0 0 
, GO . co 
, 00 • 00 
.oa , Ou 
,uo • 0 0 
, 00 ,Gu 
• !) 0 • 0 0 
• 0 l.I • 0 0 
• 0 ~ .o o 

LATENT HEAT 
O'ONSTTY 

10 (i 

7.C lli. 0 is.a 20.c 3 0. c so .o 

-,01 -. 01 -.01 -.Cl -.01 - •I.I 1 
-.oo - • 0 l -,01 -,01 -,01 - • c 1 
-.oa - • 0 l - • a 1 -.01 -. 0 1 - ,0 l 
-.oo -, 01 -.a1 -,01 -.01 - • L 1 
-.uc - , liO - .1.1 -.01 -, Cl -.01 
-. oo - • (j 0 -, et -.01 -.01 - ·" 1 -. co - • 0 !) -. ~1 -. 01 - • a 1 - • 0 1 
-.co -.co -.01 -.01 -.01 - • 0 1 

. 54 - • 00 -.01 - • ill -.01 -.u1 

.76 -.LO -.01 -.u1 - • al - . o 1 
1,5S -, Cu -.01 -,)1 -.01 - • 01 
1,S3 - • li il -.01 -.01 -,u1 - ,ll 1 
1.20 -,Ou -.01 -. u1 - • (j l -.01 

• 4'16 - • 0 0 - • 00 -.u1 - • 0 1 - • 01 
• 71+ -.oo - • "o -.01 -.01 - ,Ii 1 
,42 -. oo -.oo - • 'l l -.01 - • u 1 
,17 -. oo - , OU -. J1 - • 0 1 - ,0 1 
, Cl - • 00 - • 00 -,O l -.01 - • 0 1 
.oa -.oa -.oo -. 01 -.01 - • (; 1 
• (i 0 - • uO -,Ou -. o c -.01 - . e i 
. oo - • o a - • 00 -.Jo -,01 - .o 1 
. oo -, 00 - • :JO - • I) I) -.111 - • 01 
. oa -.co -.oo -.o o -.01 -.01 
,LO -,CU - • (i 0 -.oo - • u l - • 0 l 
. oo - • t; 0 -. uo -.oo - • 0 1 - • "1 
• 0 0 - , ll u -.co -.o o -. 0 1 -.01 
• ( u -.co - • 00 -.oo -,01 - • 01 
. co -.oo - •OJ - • ()Q -,01 - • 0 1 
• 0 0 -.oo -. oo -.oc -. u1 - • u 1 

TEMPERATU~E 

SOURCE INITIAL 
TAUo 

30 - .o 1 100 



TAU 
1. v 1 ,1 1. 2 1. 3 1 . .. 

10 0 J O. CJ 28 ... 7 27 . o 6 2 5 .7 9 24. 6 1 
2 00 30 . 00 28 .70 2 7. c; 1 2 6 . 42 2 5 . ~1 
30 c 3 0. ( 0 2b . 6 3 27.77 2 6 . 7 9 2 5 , 8 8 
33 0 g , 26 9 . 25 9 . 2 4 9 . 21 9 .19 
3 60 5 , 5 3 :; • 5 3 5 . 5 2 5 . 5 1 5 . 5 0 
JCj 0 3. 46 3. 46 3 .4 6 3. 4 5, 3, 44 
4 2C 2 . l 'l 2 . l 8 2 .16 2. 1 8 2 ,17 
:. 5 0 1. =~ 8 .L . 3 8 1.36 1,38 1, 3 7 
5 1C • ~5 , 55 . 5 5 .5 5 . 5 5 
oOG • l 4 ,14 .1 i. ,14 .1 .. 
7uo • 0 3 • 0 3 .o 3 • c 3 , 03 
~ Q C • ( 1 • c 1 • 0 1 • 0 1 , u 1 
9 0 0 • on , G 0 . oo • 0 0 ,00 

10 (, c • 0 0 • 0 0 .o.i • 0 J • 00 
200 0 • c 0 . co .oo • lJ 0 .o o 
30C O . oo • 0 ~ ,00 ,00 , Oil 
i.o or , 0 0 . oo • c 0 • all , 00 
5 0 CO • o o , 0 0 • 0 il , D 0 • u I) 
6 00 0 • 0 0 • o a .oo • co .o o 

-w 
µ 

TCM P c:.R ATU RE S IN RAU I AL HE AT FL OW 

········~············~·········· 

1. 5 

2 3 . 50 
24 .47 
25 . G4 

'.J , 17 
5 ... g 
3. 4 4 
2 . 17 
1,37 

• 55 
• 1 4 
• 03 
• 01 
• 0 iJ 
• 00 
• 00 
• 00 
,0 0 
• 0 0 
, OU 

LA TEN T Hc:.AT DENSIT Y, lG O M J/ M~ 

R 

2 . ~ 3 . 0 

lt!. 9 0 1 2 .i.6 
2 0. 5 5 1 5 .0 2 
21. 5 2 1 6 . 5tl 

9 , 0 0 8 . 5 3 
5 . '+l :; • 17 
3. 39 3 . 2 5 
2 .11+ 2.05 
1, 3 5 1.29 

• 54 • ?2 
• 14 .13 
,03 ,03 
• 01 . 0 1 
• 0 0 • 00 
, Ou • 00 
• 00 .oo 
• u ll , Ou 
, 0 0 ,00 
,00 , OU 
• o a ,00 

'+ . u 5 . c 

s. 04 i. . oo 
ll. o)g 8 . u5 
13. 10 1 0 . 42 
7. 8 b i' . 0 7 
4, 8 3 4 ... 1 
J.04 2 .7 8 
1. 92 1. 7G 
1. 2 1 1. 11 

.48 • 4 .. 

.1 2 • 11 
• a 3 • 0 2 
• a 1 ,01 
• 0 0 , OJ 
• 0 0 .o c 
• u a ,00 
• 00 , uO 
,Ou • L 0 
.oo .co 
. oo • 0 I) 

LATENT HEAT 
DEN S ITY 

10 0 

7. 0 l ~ . ll 1 5 . u 20 .0 3 0 , 0 so. a 

.78 -. oa -. 0 1 -. u 1 -.01 - • 0 1 
3,7 2 - • ii 0 -.oo - • () l - • (j 1 

- · " 1 6 .4 8 2. ~5 -.oo -.oo - • L 1 - .o 1 
5 . 21 2 ,07 -. oo -.oo -.Ll -.01 
3,37 1, 48 - • 00 - • Ii 0 - • (j 1 - • 0 1 
2 . 1'+ .97 - • GO - • 00 -.01 - • a 1 
1, 35 . 6 3 - • 00 -,JO -. 0 1 - .o l 

• 85 ,4 0 -.oo -, 0 0 -, L1 - • 0 1 
.Ji,. .1 6 -.oo -.o o - • (J 1 - • 0 1 
• u 9 • 0 4 -. oo -.oo -. 0 1 - . 11 1 
,02 ,O l -.oo -. oo - • i; 1 - . o 1 
.co , 0 0 -. oo -. oo -. 0 1 - • 0 1 
• (J 0 ,GO - • 00 -.oo - • cl -. a1 
• (j 0 • 0 0 -. GO - • 0 0 - • 0 1 - • u 1 
• (l 0 ,00 - • 0 0 -,00 -.oo - • 0 1 
.oo . oo - , tlO -.u o -, 0 0 - . .. 1 
' G iJ ,00 - • o~ -, Ou - , li'l.i - • a 1 
,QO ,OQ - • 00 -. oo -. oo - • 0 1 
,00 , 0 0 - • (jQ -.o o -.co - .o 1 

TEHPE~ATURE TAUo 
S OURCE INITIAL 

30 - .111 JOO 



1 AU 

1C I) 
20C 
30C 
400 
:>OC 
;,o L 
7(j 0 
aor 
goo 

1000 
llG (i 
12r. u 
130C 
14 c ( 
15 0 0 
16G C 
1700 
1dUO 
1900 
2000 
30 0 (j 
i. 0 0 0 
5:.l u u 
60 0 {J 

-..._ 
VJ 
w 

1. r l. 1 

30 . co 28 ,47 
Jo.ea 28 . 71l 
3u , CO 20 . 03 
JG, C 0 2 8 . il 7 
.3 0 . ~ ll 2d , 87 
3U , 0 0 28 . '33 
3 a. co 28 . qe 
3 0 . c 0 2'3 .0 0 
30 . CO 2q . '.) 0 
3.:l":' 0 0 29 . 00 

6 . (J 7 6 , 0 7 
2 . 74 2 . 74 
1. 26 1. 26 

• GO . 6 0 
• -:;s .3 5 
. 23 .23 
, 15 . t5 
• 1 iJ • 1 (, 
• c 7 • 0 7 
• c 5 . os 
• 0 J . oo 
• o a . oo 
. co , GO 
• Gu .co 

1,2 1.3 1 ... 

27 . 0 8 25 , 7q 24.61 
27 . 51 2 6 . L+ 2 2 5 . .. 1 
27 .7 7 26. 7q 25.88 
27 . 84 2 6 , II 9 26.01 
27 , 84 26 . 90 2 t.. c 2 
27 .9 5 27 , 06 26 . 22 
28 . c 6 27 . 20 26.41 
28 . 09 21.2 .. 2 6. 47 
28 , G9 27. 2c, 26 . 48 
28.10 <'.7 . 26 26 , L9 

6 . c 6 6 , 06 6 . 05 
2 . 74 2 .7 4 2,73 
1.26 1.26 1 . 26 

.6 0 • 6 !) , 60 
, 3 5 , 35 , 35 
• 2 3 , 22 , 22 
.1 5 . 15 .15 
.1 0 • 1 0 .1 0 
• c 7 • 0 7 • 'J 7 
, C5 • 0 5 .as 
.co • a o • o a 
• c 0 • 0 0 . no 
. oo • 0 0 • 0 0 
• 0 0 • 0 0 .oo 

TEMFEMATUML S lN RAOIAL HEAT FLOW •.•..•..•...•••.... ..•..•••••... 

1. 5 

2 3 . 51) 
2 .. . 47 
25 . iH+ 
25 . 19 
25 , 21 
25 . 45 
25 , 68 
25 . 7<+ 
25 . 76 
25 . 77 

6 , Ot+ 
2 ,73 
1 . 26 

• 59 
• 35 
• 22 
• 15 
• 10 
, 07 
• us 
• 0 0 
• 00 
• 00 
. oa 

LATi:NT li C: AT llENSIT Y, lOJ 1'1J/M '3 

R 

<:> . u 3 . 0 

J 8 . gJ 12 . 46 
20 . 55 1~ . (J 2 
21. 52 1 6 . 'J8 
21.79 16.98 
21 . e~ 17 . 01 
22 . 22 17. 69 
22 . 61 13 , 29 
22 .7 2 18.46 
22 ,7 5 18.51 
a . 76 18,53 

6 . uu 5 . 86 
2 ,71 2 . 65 
1, 25 1.22 

. 59 . 58 
• J 4 ,34 
• 22 • 22 
• 15 .15 
,1 0 .10 
• u 7 • I, 7 
. 05 . U5 
.oo • 00 
• 0 0 • 00 
• 0 0 • (j 0 
• 0 0 • o~ 

.. . 0 5 . u 

8. 1)4 ... 66 
11 . JCj 8 . 05 
13. 10 1 J . 42 
13. 5/l 1 0 .93 
13,61 13 . 97 
11+. 49 1 2 .03 
15 . 2 3 1 2 ,87 
15 • .,5 13.11 
15.51 13,17 
15. 52 13 , 13 
5.66 5 . L.1 
2 . 5 7 2.46 
1,18 1,1 3 

. 57 . ss 
• 33 . 33 
• 22 , 21 
• 15 • 1 L+ 

• 1 IJ .10 
• 0 7 • 0 0 

• 0 4 • c I+ 
• 00 . oo 
• ll 0 .oo 
• I) 0 . uu 
• 0 0 , 00 

LATJONT HEAT 
OJONS ITV 

1 0 0 

7 . G 10 . 0 15 . 0 2 (i. Ii 30. 0 50.0 

. 1a -.oa -. 01 -.01 - • 01 - ... 1 
J . 72 -. oo -.oo -. 01 - • () 1 - . u 1 
6.48 2 ,C 5 -. oo -. oo - • 0 1 -.H 
6 . % 2 . tl 6 -.oo - , lnJ - • y 1 - .o l 
6 . '3'1 3 ,1 2 -. uo -.co - • 0 1 - • u 1 
8 . 42 ... 84 • 23 - • 1] 0 -.01 - . ~ 1 
-; • 33 5.65 1.04 - • oo -.oo -,01 
9 , 59 5,8d 1. 56 -. oo - • !la -.01 
9 . 66 5 . 91+ 1. b7 - • 0 0 - • G :J - • 0 1 
9 . 68 5 . % 2 . 08 -.oo -.~o - .o 1 
... 77 3,52 1,49 , Jl - • (, u - , L 1 
2 . 18 1.6l .12 . os -. oo - • 0 1 
1. 0 0 . 75 • 33 • 0 j -. co - .o 1 

.50 . 4U • 23 , 03 -. ao - . a 1 
• 30 . 26 • 17 • 0 3 -.oo - • () 1 
• 20 .17 • 12 • a 2 -.oo - • 0 1 
• 13 .1~ . C8 . 01 -. uo - • 0 1 
. 09 • (, 8 ,05 • 0 l -. oo - . c:. 1 
.Ot> • 0 5 • 0 4 • "1 -. oo - . u 1 
, 1.4 • 0 L+ ,0 2 .oo -.oo - • (i 1 
. oo • 0 0 . oo .o o -. oo - . o 1 
• 0" • 0 0 .oo .o o -,uO - .o l 
.Ou • 0 0 • D 0 . oo - • (j 0 - , IJ 1 
. oo . oo • 0 0 • ~ 0 -.oo - • (j 1 

TEMPERATURE 
SOUl<CE INITIAL 

T AUo 

30 -.01 1000 



TAU 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
1'+ 
15 
16 
17 
18 
19 
20 
30 
40 
50 
60 
7 0 
80 
90 

100 
20 0 
300 
400 
500 
600 

.......... w 
~ 

1.0 

30.00 
30.0D 
30.DO 
30.00 
30.00 
30. 0 0 
30. Q 0 
30.00 
3 0. 0 0 
3 0. 0 0 
16.22 
13.52 
10.22 
7.61 
6.07 
4.66 
3.62 
2.76 
2.17 
1.66 

.12 

.oo 

.oo 

.oo 

.oo 

.oo 
• 0 0 
.oo 

-3. 8 3 
-4.30 
-4.50 
-4.61 
-I+. 66 

1.1 

24.46 
L <;. 36 
2 E • 4£: 
2E.63 
2£:.65 
2£:.66 
26. 7 6 
27. 0 9 
27.33 
27 .4 f: 
17.83 
13.27 
10. 0 5 

7.66 
5.97 
4. 5 8 
3.57 
2.74 
2.13 
1.64 

.12 

.oo 

.oo 

.oo 

.o 0 

.oo 

.oo 

.oo 
-3.63 
-4.30 
-4.50 
-4.61 
-4.68 

1.2 t.3 1.4 

19.44 14.65 10. 6 0 
21.12 17. 67 14. 4 8 
2 3. 22 20.31 17.62 
23.5£: 20. 74 1 6 .13 
23.60 20.79 111.19 
2 3. f:O 20.60 18. 2 0 
23.64 21.19 1 11 .74 
21+. 43 22.03 1 9 .80 
24.89 22.67 20. 62 
25.15 23.04 2t. 0 8 
17.4 7 16.62 15. 6 3 
13.05 12.51 12. 0 2 
9.69 9.51 9.15 
7. 57 7.26 7.01 
5.68 5.66 5." 5 
4.51 4.34 4.18 
3. 51 3.36 3.26 
2.70 2.59 2.50 
2. 10 2.0£ 1. 94 
1.61 1. 55 1.49 
.12 .12 .11 
.oo .oo .oo 
.oo .oo .oo 
.oo • 0 0 .oo 
.oo .oo • 0 0 
.oo • 0 0 .oo 
.oo .oo .oo 
.oo .oo • 0 0 

-3.83 -3.63 -1.63 
- 4. 3 0 -4.30 -4.30 
-4.50 -4. 5 0 -4.50 
-4.61 -4.61 -4.61 
-4.66 -4.66 -'+. 6 6 

TEH PERA TU RES IN RAD Il\L HE AT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

6.65 
11.51 
15 .12 
15.70 
15. 77 
15.76 
1 E.46 
1 7. 73 
16.72 
19.26 
15 .10 
11.'56 

6.82 
6.76 
5.26 
4. 04 
3 .14 
2. 41 
1.88 
1.44 

.11 
• 00 
.oo 
.oo 
• 00 
• 00 
• 00 

- • 08 
-3.83 
- 4 .30 
-4.50 
-4. 61 
-1+. 66 

LATENT HEAT DENSITY, 100 HJ/H'? 

R 

2. 0 3.0 

-1.31 - 3. 117 
-.09 - 2. 75 
2. 0 9 -1. 96 
5.13 -1.53 
6.54 -1. 24 
7.40 -.94 
6.20 -.60 
9.24 -.02 

11.14 -. 3 2 
11. 65 -.18 
10. 66 -.03 

6. 5'> .47 
6.61 .69 
5.09 .68 
3. 96 .59 
3. 04 • 46 
2.37 .37 
1.62 .26 
1.41 .21 
1.09 .15 

.08 - .o 6 

.oo -.36 
• 0 D -.53 
.oo -.61 
.oo -.65 

-.1& -1.00 
-.33 -1. 07 
-.43 -1. 09 

-3. 83 -3.84 
-4.30 -4.31 
-4.50 - 4. 5 0 
-4.61 -4. 61 
-4.68 -1+.66 

4. 0 

-4.70 
-4, 16 
-3. 46 
-3. 07 
-2.82 
-2. £:3 
-2.31 
-1. <:6 
-1. 65 
-1. 4 f: 
-1.32 
-1.21 
-1. 13 
-1. 07 
-1. 0 2 
-.99 
-.96 
-.94 
-.93 
-.91 
-.87 

-1.13 
-1.30 
-1. 30 
-1.26 
-1.52 
-1.61 
-1.63 
-3. 86 
-4. 31 
-4. 50 
-4. 61 
-4 , 6 6 

5.0 

-4. q5 
-4.72 
-4.36 
-'+.03 
-1.78 
-3.57 
-3.39 
-3.06 
-2.71 
-2.51 
-2.36 
-2.25 
- 2. 16 
-2.09 
-2. 0 2 
-1. 97 
-1.92 
-1.68 
-1. 64 
-1.81 
-1.57 
-1.E7 
-1.85 
-1.64 
-1. 81 
-1.94 
-2.03 
-2.05 
-3.68 
-c.. 32 
-4.51 
-4.61 
-4. 6 8 

LATENT HEAT 
OFNSTTY 

100 

7.0 10.0 15.0 2 D, 0 30.0 50,D 

-5.0D -5,DD -5,DO -5. OD -5.0D -5,DO 
-4,97 -5.00 -5.00 - 5. 00 -5.00 -5.00 
-4. 91 -4.99 -5.00 -5.00 -5. 00 - 5. 0 0 
-4.60 -4.98 -5.00 -5. 00 -5. 0 0 -5.00 
-4. 6 8 -4.% -5.00 -5. 00 -5.00 -5.00 
-4.55 -4.93 -5.00 -5. 00 -5.00 - 5. 00 
-i..43 -4.90 -4.99 -5. 00 -5. 00 -5.00 
-4,31 -4.86 -4.99 - 5. 00 -5.00 -5.00 
-4.16 -4.82 -t+.99 -5. 00 -5. 00 -5.00 
-4.01 -4. 77 -4.98 -5. 00 -5. 00 -5. 0 0 
-3.87 -4.72 -4.97 -5.00 -5.00 -5.00 
-3.75 -4.66 -4.96 -5. 00 -5. 00 -5.00 
-3.64 -4.61 -4. 95 -5. 00 -5. 00 -5.00 
-3.55 -4.55 -4.94 -4.99 -5.00 -5.00 
-3.46 -4.50 -4.93 -4. 99 -5. 00 -5. 00 
-3.39 -4.44 -4 .92 -4. 99 -5.00 -5.00 
-3.32 -4.39 -4.9 0 -4.99 -5.00 -5.00 
-3.26 -4.34 -4.89 -4. 98 -5. 00 -5.00 
-3.20 -4.30 -4.117 -4. 98 -5. 00 -5. 0 0 
-3.15 -4.25 -4.86 -4. 98 - 5 . 00 -5. 00 
-2.79 -3.69 -4.69 -4.93 -5.00 -5.0D 
-2.62 -3.65 -4 .5 3 -4. 6& -4. 99 -5.00 
-2.66 -3.56 -4 .41 -4.79 -4.97 - 5 .00 
-2.&6 -3.49 -4. 32 -4. 72 -4. 9& -5. 00 
-2.61 -3.43 -4.24 -4.66 -4.94 -5.DO 
-2.61 -3.37 -4.17 -4.60 -4. 92 -5. 0 0 
-2.67 -3.36 -4.12 -4.55 -4.90 -5. 0 0 
-2.68 -3.35 -4.06 -4.51 -4.88 -5.00 
-3.92 -4. 01 ' -4.21 -4.41 -4. 73 -4.97 
-4.33 -4.37 -4.44 -4. 53 -4.71 -4.94 
-4.52 -4.53 -4 .5 7 -4.62 -4.74 -4.91 
-4.62 -4.63 -4.66 -4.69 -l+.76 -4.90 
-4.69 -4.69 -4.71 -l+.73 -4.79 -4. 90 

TEMPER A TURE 
SOURCE INITIAL 

TAUQ 

30 -5.0 10 



TAU 

10 
20 
30 
33 
36 
39 
42 
45 
51 
60 
70 
80 
90 

100 
2011 
300 
400 
500 
600 
700 
800 
900 

1000 

.......... 
w 
~ 

1.0 1.1 

30.00 27.46 
30.00 27.60 
3 0. 0 0 28. 0 6 
14.48 11t.34 
9.61 9.53 
6.57 6.52 
4.53 4,49 
3.14 3.12 
1. 50 1.49 

. s o .49 

.14 .14 
• 0 4 .04 
.oo .oo 
. GO .o 0 
.oo .oo 

-2. 11 7 -2.87 
-3.73 -3.73 
-4. 07 -4.07 
-4. 26 -t.. 26 
-4.39 -4.39 
-4." 8 -4.48 
-4. 54 -4.54 
-4. 59 -4.5'3 

1. 2 1.3 1. 4 

25.15 2 3. 0 4 21. 0 6 
25.41 23.40 21.53 
26.30 24.66 23.17 
14.21 u. c:io 13. 61 

9.4€. 9. 2 6 c:i.12 
E. 4 7 6.36 6 .25 
4.46 4.38 4. 31 
3. 10 3.04 2 .99 
1.411 1.4!; 1.43 

.49 .48 .47 

.14 .14 .14 
• 0 It .04 • 0 It 
.oo • 0 0 • 0 0 
• 0 0 • 0 0 .oo 
.oo .oo .oo 

-2.86 -2.88 - 2 .88 
-3. 73 -3.73 -3. 7 3 
-4.07 -4.07 -4. 0 7 
- 4. 26 -4.26 -4. 26 
-4.39 -4.39 -4.39 
-4.46 -4.48 -4. 46 
-4.54 -4.54 -4.54 
-4.59 -4. 5 9 -4.59 

TEHP ER ATU PES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

1 9 . 2 6 
19.79 
21.78 
13. 33 

6.97 
f .15 
4.24 
2. 94 
1.40 

.46 

.14 

.04 

.oo 

.oo 
• 00 

- 2 . 88 
-3. 73 
-i.. 07 
-4.26 
-4.39 
-4.48 
-4.54 
-4.5<:1 

LATENT HfAT DENSI TY, 100 HJ/M~ 

p 

2. 0 3.0 

11. 65 - .11l 
12.55 4.27 
15.<:19 11.00 
11. 50 6.<:18 
7.90 5.06 
5.44 3.53 
3.75 2.44 
2.61 1.10 
1.24 .81 

• 41 .21 
.12 .08 
.04 .02 
• 0 0 .oo 
.oo .oo 
.oo -. 5 0 

-2.69 -2. 91 
-3. 74 -3.74 
-4. 07 -4. 0 6 
-4.26 -4. 2 6 
-4.39 -4.39 
-4,48 -4.48 
-4.54 -4.54 
-4.59 -4. 59 

4. 0 

-1.46 
-.33 

.4<:1 
1. 23 
1.22 

• <:16 
. 6 9 
.411 
.21 
.as 
.oo 

- • 06 
- • 23 
-.33 
-.99 

-2.94 
-3.75 
-4. 0 8 
-4.27 
-4. 3'3 
-4.411 
-4. 5 4 
-4. 5 9 

5. 0 

-2. 5 1 
-1.81 

-.111 
-.68 
- • !;8 
-. 53 
-.49 
-.48 
-.46 
--• 5 2 
-. 5 6 
-.59 
-.93 

-1.00 
-1.40 
- 2 .97 
-3.76 
-4.08 
-4.27 
-4.39 
-4.48 
-4.54 
-4. 60 

LATENT HEAT 
DENSITY 

100 

7.0 10.0 15.0 2 0. 0 30.0 50.0 

-4. 01 -4.77 -4.98 -5. 00 -5.00 - s .oo 
-3.15 -lt.25 -4.86 -4. 98 -5. 00 -s.oo 
-2.1<:1 -3.72 -4.67 -4. 93 -5. 00 -5. 0 0 
-2.07 -3.57 -4. 61 -4,<:IO -4,9q -5.00 
-1.97 -3.45 -4. 5 4 -4.86 -4. 99 - s .oo 
-1.90 -3.35 -4.46 -4.65 -4. '39 -5. 00 
-1.64 -3.26 -4.42 -4. 83 -4. 96 - 5 .00 
-1.711 -3.18 -4.36 -4. 80 -4. 911 -5.00 
-1.70 -3.05 -4.25 -4. 74 -It. 97 - 5 .00 
-1. 6 0 -2.90 -4.11 -4.65 -4.'35 -s.oo 
-1. 52 -2.76 -3.97 -4. 56 -4. '33 -5.00 
-1.46 -2.E6 -3.85 -4.47 -4. 90 -s.oo 
-1.12 -2.E6 - 3 .77 -4 ,40 -4. 117 -5.0 0 
-1. 11 1 -2.10 -3. 71 -4. 33 -4.84 - 5 . 0 0 
-2.03 -2.70 -3.46 - 3.98 -4. 59 -4.96 
-3.06 -3. 2i. -3 . 5 9 -3. 92 -4.45 -4. 90 
-3.79 -3.64 -3.97 -4. 12 -4.44 -4.65 
-4. 10 -4.13 -4.20 -4.28 -4.48 -4. 81 
-4.28 -4.30 - 4.34 -4. 40 -4.53 -4.79 
-4. 4 0 -i..41 -4.44 -4.48 -4.58 -4.78 
-4.46 -4.49 -4. 52 -4. 55 -4.62 -4.7'3 
-4.55 -4.56 -4.5 7 -4. 60 -4. 66 -4.79 
-4.60 -4.60 -4. 6 2 -4.64 -4.611 -4,80 

TEMPERATURE TAUo 
SOURCE INITIAL 

30 - 5. 0 3 0 



TAU 
1.0 1.1 1. 2 1.3 1.4 

1G JO.GO 27.46 25.15 2 J. 0 4 21.08 
20 3 0. 0 0 27.60 25.41 23.40 21. 5J 
30 30.00 26.06 26.30 24.66 2 J.17 
40 J0.00 28.13 2 f. 41 24.81+ 23.J6 
50 30.00 26 .13 26.42 24.65 23.39 
60 J 0. 0 0 26.17 2f.49 24.95 23.5J 
70 J0.00 26.JJ 2 E. 61 25.42 24.13 
80 J0.00 28.43 26.99 25.67 24.45 
90 JO. 0 0 26.46 27.0~ 25.75 24.55 

100 JO.uO 26.46 2 7. 0 6 25.77 24.56 
110 10.14 10.10 10.06 9.96 9.67 
120 5. l+O ~.36 5.36 5.32 ~ .27 

1 JO 2.94 2.93 2.92 2.90 2 .87 
140 1.61 1.60 1. 60 1. 56 1.57 
150 . 86 .66 • 67 .86 • 86 
170 .26 . 26 • 26 • 26 • 26 
200 • 0 I+ • 04 • 0 4 .04 .04 
JOO .oo • 0 0 • 0 0 .oo .oo 
1;0 0 • G 0 .oo .oo .oo • 0 0 
500 • 0 0 • 0 0 .oo • 00 .oo 
600 .oo .oo • 0 0 .oo .oo 
700 - 2.54 -2.54 -2.54 -2.55 -2.55 
600 -3.23 -3.23 -3. 2J -3.23 -3.23 
900 -J.57 -J.57 -3. 57 -J.57 -J.57 

1000 -3.79 -3. 79 -3.79 -3.79 -3.79 
2000 -4.53 -4 . 5 3 -4. 53 -4. 5 J -4.53 
3000 -l+.76 -4.76 -4.76 -4.76 -1+.76 

~ 
if'. 

TEHPERATUPES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

1.5 

19.26 
19.79 
21. 76 
2 2. 03 
2 2. 04 
22.21 
22 .92 
23.31 
2J.43 
23.46 

9.79 
5.2J 
2. 85 
1. 56 

.85 

.25 
• 04 
.oo 
• 00 
.oo 
• 00 

-2. 55 
-3.23 
-3. 57 
-3.79 
-l+.53 
-I+. 76 

LA TENT HEAT DENSITY, 100 MJ/H~ 

R 

2.0 3.0 

11. 85 -.16 
12.55 4.27 
15.99 6. 0 0 
16. 37 6.41 
16. 3 9 6.43 
16. 7 2 9.20 
17. 94 11. 07 
16.58 11.96 
16. 77 12. 22 
16.8J 12. 30 
9.19 7.52 
4.94 4.10 
2.69 2.24 
1.47 1.23 

.60 .67 
• 2,. .20 
.04 .OJ 
.oo .oo 
.oo .oo 
.oo -.02 

-.19 -.69 
-2.55 - 2 . 57 
-3.23 -3.24 
-J . 5 7 -3.58 
-3.79 -3.79 
-4.53 -4. 53 
-4.76 -4.76 

4. 0 

-1.46 
- • 33 

.49 
2. 74 
3.67 
4. 53 
6.~2 

7.37 
7.60 
7.67 
5.36 
2. 96 
1. 63 

.89 
• 49 
• lit 

I .02 
.oo 

- • 00 
- • 1;0 

-1. 04 
- 2 . 5 9 
-3. 25 
-~.56 

-3.80 
-4. 53 
-4.76 

5.0 

-2.51 
-1.61 
-.81 
-.38 

. 30 
1.12 
2.20 
3.13 
3.66 
3. 96 
3. 17 
1.111 
.99 
.54 
.29 
.08 
.01 
.oo 

-.JS 
-.73 

-1.31 
-2. £:1 
-J. 26 
-3.59 
-3.60 
-4.53 
-4.76 

LAT EtlT HEAT 
DENSITY 

100 

7.0 10.0 15.0 20.0 JO.O 50.0 

-4.01 -4.77 -4.98 -5. 00 -5. 00 - 5.00 
-3.15 -4.25 -4.66 -4.98 -5. 00 -5.00 
- 2.19 -3.72 -4. 6 7 -4.9J -5.00 -5.00 
-1.68 -3.32 -4.46 -4.85 -4.99 -5.00 
-1.71 -3. 07 -4.27 -4.75 -4. 97 -s.oo 
-1.29 -2. 66 -4.10 -4. 65 -4.95 -5.00 
-.94 -2.35 -3 .91 -I+. 55 -4.93 -5.00 
-.74 -2.10 -3.70 -4.44 -4.90 -5.00 
-. 56 -1.95 -3.53 - 4. 33 -4.67 -5. 0 0 
-.43 -1.85 -3.39 -4. 22 -4.63 -5.00 
- • 29 -1. 77 -J.28 -4.12 -4.79 -4.99 
-.22 -1.71 -J .18 -4.03 -4.75 -4.99 
-.21 -1.66 -3.10 -3.96 -<+.71 -4.99 
-.2J -1.62 -J.OJ -3. 66 -4.67 -4.99 
-.26 -1.58 -2 .9 7 -J.62 -4.64 -4.96 
-.J3 -1. 51 - 2.66 -J.70 -i..56 -4.97 
-.41 -1.44 -2. 73 -3.56 -4.1;6 -4.95 
- • 91 -1.70 -2.63 -J.30 -4.18 -4.67 
-.93 -1.72 -2.61 -3.22 -4.0J -4.76 

-1.J3 -1.96 -2.69 -3. 21 -3. 94 -4.69 
-1. 7 3 -2.20 -2. 79 -3.24 -3.69 -4.62 
- 2 .66 -2.80 -3.07 -J . 36 -3. 66 -4.56 
-3.28 -3.J4 -3 .46 -3.61 -J. 95 -4.53 
-3.60 -3.63 -3.71 -3. 61 -4. 05 -l+.51 
-3.61 -3.83 -3.69 -3. 96 -4.14 -4.51 
-4.53 -4.54 -4.55 -4.56 -4. 60 -4.71 
-4.76 -4.76 -4. 7 7 -4.77 -4.79 -4.64 

TEHPERATUR E TAUO 
SOURCE INITIAL 

30 -5. 0 100 



TAU 

100 
200 
300 
330 
360 
390 
420 
450 
510 
f,O 0 
700 
600 
900 

1000 
2000 
3000 
4000 
5000 
60 00 

-....... 
w 

'-.] 

1.0 

30.00 
30.00 
30.00 

6. 5 6 
2.63 
1.06 
.43 
.17 
.03 
.oo 
.oo 
.oo 
.oo 
• 0 0 

-3.43 
-4.27 
-4.62 
-l+.60 
-4.69 

1.1 

26.46 
26.67 
26. 7 0 
6.56 
2.62 
1.06 
.43 
.17 
• 0 3 
.o 0 
.oo 
.oo 
.oo 
.oo 

-3.43 
-4.27 
-4.62 
-4.60 
-4.69 

t. 2 1.3 1. 4 

2 7. 0 6 25. 77 24 .56 
27.46 2 E. 3 5 25.32 
27.51 21:.42 25.41 

6.55 6.52 6 .49 
2.62 2.61 2 .60 
1. 0 5 1.05 1.04 

• 42 .42 .42 
• 17 .17 • 17 
.03 .03 .03 
.oo • 0 0 • 0 0 
• 00 .oo .oo 
• 0 0 .oo .oo 
• 0 0 • 0 0 .oo 
.oo . oo .oo 

-3.43 -3.43 -3.43 

- "· 27 -4.27 -4. 27 
-4.62 -4.62 -4.62 
-4.60 -lt.60 -i..60 
-4.69 -4.69 -4. 89 

TEMPERATU r?ES IN RADI AL HEAT f'"LOW 

····················•••4•••••••• 

1.5 

23.46 
21..36 
24.47 

6.47 
2.59 
1.04 

.42 

.17 
• 03 
• 00 
.oo 
.oo 
• 00 
.oo 

-3.43 

- "· 27 
-i..62 
-4. 60 
-4.69 

LA TENT HEAT DENSITY, 100 HJ/H~ 

p 

2. 0 3.0 

16.63 12. 30 
20. 3 6 14.74 
20. 55 15.03 
6.26 5.74 
2.51 2.31 
1. 01 ,93 
.41 • -., 7 
.16 .15 
,03 . o 2 
.oo .oo 
.oo .oo 
• 0 0 .oo 
• 0 0 .oo 
.oo .o 0 

-3.43 -3.43 
-4.27 -4.27 
-4 .62 - 4. f,2 
-4.60 -4. 80 
-4. 6 9 -4.69 

4. 0 

7.67 
10. 79 
11. 10 
4.96 
2 . (j 1 

.61 

.33 

.13 

.02 
• 0 0 
.oo 
.oo 
.oo 
.oo 

-3.43 
-4. 27 
-4.62 
-4. 80 
-4. 1!9 

5.0 

3.96 
7.76 
6.06 
4.09 
1. 65 

• f,7 
• 27 
.11 
.02 
• 0 0 
• 0 0 
.oo 
.oo 
.oo 

-3.43 
-4.27 
-4.62 
-4.60 
-4.69 

LAT E NT HEAT 
DENSITY 

100 

7.0 10.0 15.0 2 0. 0 30.0 50.0 

-.43 -1. 65 -3. 3 9 -4. ?.2 -4. 63 -5.00 
2 .60 -.77 -2. 26 -3. 36 -4.43 -4.95 
3.64 -.19 -1.65 -2.65 -4.03 -4.66 
2.19 -.02 -1.79 -2.76 -3.94 -4.63 

.90 .oo -1.7 3 -2 . 68 -3.86 -4.79 

.36 -.04 -1.69 -2. 62 -3.76 -4.75 

.14 -.11 -1.65 -2.56 -3.71 -4.72 

.06 -.-11 -1.& 2 -2.51 -3.65 -4.66 
• 0 1 -.29 -1.56 -2. 42 -3. 55 -4.&1 
.oo -.41 -1.49 -2. 32 -3.4 2 -4.51 
.oo -.49 -1.43 -2. 23 -3.30 -4. 41 
.oo -.67 -1. f, 9 - 2. 31 - 3. 23 -4. 32 

-.14 -.91 -1. 76 -2. 36 - 3 .22 -1 .. 25 
-.29 -.92 -1.76 -2. 36 -3.20 -4.20 

-3 .44 -3.46 - 3 .51 -3. 56 -3. 75 -4.16 
-4.27 -4.28 -4.30 -4. 32 -4. 37 -4. 5 3 
-4.62 -4.62 -4.63 -4. 64 -l+.67 -4.75 
-4. 60 -4.60 -4.81 -4.81 -4. 63 - 4 .67 
-4.89 -4.89 -4 .90 -4. 90 -4.91 -4. 93 

TEMPERATURE TAU0 
SOURCE INITIAL 

30 - 5.0 300 



TAU 

100 
200 
300 
400 
SOO 
600 
7 00 
8 00 
900 

1000 
1100 
1200 
1300 
140 0 
1500 
1600 
1700 
1600 
190il 
2000 
3000 
40 0() 
50.io 
6000 

--...... 
w 
O<.:) 

1.0 1.1 

30.00 26.46 
30.00 26.67 
30.00 2 E, 7 0 
30 .00 28.75 
30.00 26.66 
30.00 28,87 
3 0. 0 0 26.67 
30 .00 26.87 
30.00 26.66 
30.00 26.94 

5,32 5 .3 2 
2 , 39 2 . 39 
1.06 1.06 

. 2 7 . 27 

.06 .0 6 
• 0 1 • 01 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
. oo • 0 0 

-3. 77 -3.77 
-4.36 -4.36 

1.2 1.3 1 • 4 

2 7. 0 6 25.77 24.56 
2 7, 4€: 2E,35 2 5 . 32 
27.51 26.42 25.1+1 
27.62 26.57 25.60 
27.62 26.86 25 . 96 
27.84 26.90 26.02 
27.84 26.90 26 . 0 2 
27.64 26.90 26.02 
27,6E 26.'31 26 .04 
2 7, 97 27. 0 6 26 . 25 

5 ,3 2 5.31 5.30 
2.39 2.36 2 . 38 
1. 06 1.06 1.06 

. 26 . 26 .26 

.06 • OE .06 

.01 .01 . 01 

.oo .oo • 0 0 

.oo • 0 0 .oo 

.oo • 00 .oo 

.oo . oo .oo 
• 0 0 .oo .oo 
.oo • 0 0 .oo 

-3.77 -3.77 -J.77 
-4,36 -4.36 -l+.36 

TEMPERATURES IN RADIAL HEAT FLOW ........................ .- ..... ,. ... 

1.5 

23.46 
24 . 36 
24.47 
24 .70 
2 ~.15 
2 ~ . 20 
2 5 . ?.1 
25 .21 
25 . 23 
25.49 

S.30 
2,36 
1.06 

.26 

.06 

.01 

.oo 

. oo 

.oo 

.oo 

.oo 
- • 04 

-3. 77 
-4. 36 

LATENT HEAT DENSITY, 100 HJ/H 3 

p 

2. 0 3. 0 

16.63 12.3 0 
20 . 36 14. 71+ 
20.ss 15.03 
20. 94 15.67 
21 .7 2 1 6. 87 
21 .80 17. 00 
21 . 61 17.01 
21 . 61 17.01 
21. 6 5 17.0 9 
22 . 26 17. 7 6 
5.26 S.13 
2.36 2.31 
1.05 1. 0 2 
.26 .25 
.06 .0 5 
.01 .01 
.oo .oo 
.oo . oo 
.oo .oo 
• 0 0 .oo 
.oo .oo 

-.21 -.54 
-3. 77 -3. 77 
-4.36 -4.36 

4. 0 

7 . 67 
10. 79 
11. 10 
11. 97 
13.45 
13. 6 0 
13. 61 
13. 61 
13.73 
14. 59 
4. 95 
2 . 24 
.96 
. 23 
.0 5 
.01 
• 0 0 
.oo 
.oo 
• 00 
• 00 

- .60 
-3. 77 
-4.37 

5.0 

3 , 96 
7.7E 
6.06 
9.16 

10.80 
10.% 
10. 97 
10.97 
11.13 
12.13 
4.73 
2.14 

• 92 
• 21 
.0 5 
.01 
• 0 0 
.oo 
.oo 
.oo 
.oo 

-1.01 
-3.76 
-4. 37 

LATENT HEAT 
DENSIT Y 

100 

7.0 10.0 15. 0 2 o. 0 30.0 50.0 

-.43 -1.65 -3 .3g -4.22 -4.63 -s.oo 
2 , 60 - • 77 -2.26 -3. 36 -l+.43 -4.95 
3.64 -.19 -1.8 5 -2. 85 -4.03 -1+.66 
s.02 .65 -1.20 -2 .45 -3.74 -4.74 
6.83 2.00 -.90 -1. 89 -3.38 -4. 61 
6.96 2.62 - • 71 -1. 72 -3.13 -4.47 
6.99 2 . 91 -.52 -1. 61 -2 . % -4. 3 3 
7. 00 3.08 -.30 -1.53 -2.63 -4.21 
7.29 3 .53 - .o 6 -1 . 36 -2.73 -4.11 
6 . 48 4,57 - • 0 0 -.64 -2.43 -4. 0 1 
'+. 16 3.06 -.01 -.62 -2.16 -3.90 
1.90 1. 4 2 -.02 -. 77 -2. 05 -3.78 

,77 .47 - .o 5 -.69 - 2.01+ -3.68 
• 16 .09 - .13 -1.12 -2.17 -3.61 
.04 .02 -.21 -1.16 -2.21 -3.56 
.01 .oo -.29 -1.16 -2.23 -3. 5 6 
.oo • 00 -.35 -1.16 -2.23 -3.54 
.oo • 00 -.40 -1.16 -2.23 -3,52 
.oo .oo -.44 -1.16 -2.22 -3.51 
• 00 .oo - .4 6 -1. 17 -2.21 -3.50 
.oo -.36 - 1. 0 3 -1. 62 -2.45 -3.54 

-1.33 -1. 67 -2.09 -2.42 - 2 . 95 -3.74 
-3.76 -3.79 -3,62 -3. 85 -3. 95 -4.23 
-4.37 -4.37 -4.39 -4.40 -4.45 -4. 59 

TEMPERATURE TAU0 
SOURCE INITIAL 

30 -5. 0 1000 



TAU 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
1 1 
12 
13 
14 
1 5 
1 6 
17 
1 8 
1 9 
20 
30 
40 
50 
6( 
70 
8 0 
90 

100 
200 
JOC 
401) 
500 
600 

......... 
~ 

-.......0 

1 . c. 1 . 1 

30 . 0 0 24. 46 
30 . 0 0 24. 49 
30 ,0 0 25 . 93 
30 . u 0 26 . 53 
30 . 0 0 26 . 64 
30 , 00 21: . 65 
30 . [,Q 2E , 66 
3r; . 0 0 2E . 66 
30 . 00 26 . 7 4 
10 . 00 26 . 99 
16 . 32 1: . 6 6 
1 1 . 2 4 10 . 99 

7 . 93 7 . 76 
5 , 60 5.47 
3 . 9 1 3 . 62 
2 . 51 2 , 43 
1 . 47 1. 42 

. e1 . 7 6 

. 46 . 44 

. 25 • 21+ 
• (10 . oo 
• CiO • !J D 

-1. \] 6 -1. 17 
- 5 . 1!+ - 5 . 1 5 
- 6 . 31 - 6 . 31 
- 6 . '36 - 6 . 98 
- 7 . 43 - 7. 43 
- 7 .7 6 - 7 .7 6 
- 9 . 00 - 9 . 0 0 
- 9 . 36 -9 . 36 
- 9 . 52 - 9 . 52 
- 9 . 62 - 9 . 62 
- 9 . 69 - 9 . 69 

1. 2 1. 3 1 . .. 

1 9 .40 13. 4 11 8 . 00 
1 9 . '4 6 16. 2 8 1 3 . 3<t 
22 . 2 1 1 8 . 5 8 1 5 . 2 3 
23 .36 2 0. 4 9 17. 81+ 
23. '5 7 20.7 6 18 . 15 
23 , 6 0 20 . 7 9 1 8 . 19 
23 , 60 20 . 80 1d . 21) 
2 3. 6 0 20. 6 o 16 . 20 
23 ,7 & 21. 0 0 16 . 5 7 
24. 2 1+ 2 1. 75 19 . 45 
1 5 .48 11+. 5 4 13 . 6 7 
H1 .76 10. 2 1 9 . 70 
7. 6 0 7. 2 3 6 . 66 
5 . 3 6 5 . 0 6 4.6 3 
3 , 7l 3 . 5 1 j, 3 1 
2 . 36 2, 1 6 2 . ll 2 
1. 3 7 1. 2 5 1 . 11+ 

.7 5 . 69 . 63 

. 4 3 , 39 , 36 
, 24 . 2 1 . 20 
• 0 Q • 0 I) . ao 
. oo • o o .oo 

- 1 . 2& - 1 . 37 - 1 .47 
- 5 .1 6 - 5 . 1 7 - 5 . 16 
- 6 , 32 - 6 . 33 - 6 . 33 
- 6 . 99 - 6 . 95 - 1 . 00 
- 7 . ~ 4 -7 .4 1+ -7 , 44 
- 7 .7 6 -7.7 7 - 7 . 7 7 
-9 , 0 0 -9.00 -9 . 0 ll 
- 9 . 36 - 9 . 36 - 9 . 3 6 
- 9 . 52 -9. 5 2 - 9 . 52 
- 9 . 62 - 9 . 62 - 9 . 62 
- 9 . 69 - 9 . 69 -9 . b9 

TE. HFERA TURES IN RADIAL HEAT FLOW 
·· · ··••4••• ··· · · · · · ~ · · ·········· 

LAT ENT HE AT 0£riSITY , 1ou HJ/H?; 

R 

1. 5 2 . 0 ~ . J 4 . 0 5 . G 7 , U 

2 . 90 - 3 , 20 - 7 . 88 - 9 . 46 - 9 . 92 - .l. 0 . u 0 
1 0 . 61 -. 43 
1 2 . 11 -. 08 
15. 36 1 . 39 
1 5 . 72 4 . 11 
1 5 .77 5 . 80 
1 5 .7 6 6 . 78 
15. 76 7 . 4 0 
1 6 . 25 6 . 0 2 
17, 30 d . 86 
12 .86 7. 43 

9 , 22 5 , 44 
6 . 56 3 , 89 
4 , 59 2 , 7il 
3 , 1 2 1.81 
1.67 1 , Cl+ 
1. 01+ . 56 

. 5 7 • 3 J 

. 32 • 17 

. 18 , 09 
• 00 • o o 
.oo -. 92 

-1. 57 - 2 . 1 3 
- 5 . 2J - 5 . 2 7 
- 6 . 31+ - 6 . 3 6 
-7.0 ll - 1 . 02 
-7.4 4 -7 ... 6 
-7. 77 - 7 .76 
- 9 . 00 - 9 . 0 1 
-9.3 6 - 9 . 36 
- 9 . 52 - 9 . 52 
- 9 . 62 - 9 . 6 2 
- 9 . 69 -9 . 69 

- 6 . 31 - 6 . 45 
- 4 . 4 3 -1. 4 9 
- 3 . 55 -6 . .. 2 
- 2 . 97 - 5 . 82 
- 2 . 54 - 5 . 39 
- 2 . 1 3 - 5 . 0 6 
- .l. . 7 2 - 4. 8 5 
-1. 4Q - t+ . 5 9 
-. 95 - 4 . 0 0 
-, 53 - 3 . 35 
-,Jg - 2 . 9 9 
- . 1+ 7 - 2 , 69 
-. 63 - 2 . 9 8 
-. 82 - 3 . 15 

-1. 0 3 -J, 3 7 
-1.11 -J . .. 5 
-1. 20 -3. !+ 7 
- 1. 27 - 3 , 46 
-1, 34 -J.4 5 
- 1 . 65 - 3 . 21 
- 2 . 55 - 3 . 82 
- 3 . 2 7 -4. 26 
- 5 . 46 - 5 .73 
- 6 . 1+6 - 6 . 62 
-7. 09 -7.1 6 
- 7 . 5 1 -7. 5 7 
-7. 82 -7. 8 7 
- 9 .01 - 9 . 02 
- 9 . 36 - 9 .3 6 
- 9 . 53 - 9 . 53 
- 9 . 62 - 9 . 63 
- 9.69 - 9 . 69 

- .. . 48 
- 8 . 96 
- 6 . 29 
- 7 . 7 3 
- 7 . 28 
- 6 . 93 
- 6 . 66 
- 6 . 42 
- 6 . 10 
- : . 6 7 
- 5 . 29 
- 5 . 02 
-4 . 69 
- i. . 86 
-4 . 89 
- 4 . 93 
- 4 . 93 
- .. . 9 1 
- 1+ . e6 
- 4 . 5 4 
- ... 82 
- 5 . !J 7 
- 6 . 02 
- 6 .7 6 
-7. 2 9 
-7. 65 
- 7 . 93 
-9 . 03 
-9 . 37 
- 9 . 53 
- 9 . 6 3 
- 9 . H 

.LATENT HEA T 
DENS IT Y 

100 

- 9 . 95 
- g , b3 
- 9 . E.5 
- 9 . 42 
- 9 .1 !1 
- ll . 9't 
- 8 . 7 3 
-8. 5:3 
- 8 . 35 
- 6 . 1 .. 
- 7 . 92 
-7.70 
-7. 50 
- 7 . 35 
- 7 . 23 
-7. 15 
-7. 07 
- 1 . 0 1 
- 6 . 95 
- 6 . 45 
- 6 . 33 
- 6 . 35 
- 6.7 0 
- 7 . 10 
- 7 . 5 6 
- 7 . 85 
- 6 . 0 6 
- 9 . 07 
- 9 . 38 
- 9 . 54 
- ':I . 63 
- 9 . 69 

10 . 0 1 5 . 0 20 . 0 JO , O 50 . 0 

- 10 . c 0 -10 . 0 0 -10 . 00 - ic . oo -1 0 . 0 0 
-1 0 . 0 J -10 , !J O - 10 , (10 -1 0 . c.u - 1 0 . ou 
-9 . 99 - 1U . il0 -1 0 . 00 -10 . u o -10 . co 
- 9 . 9 7 -10 . 0 0 - liJ . 00 - 1c . oo -10 . 00 
- 9 . 9 3 - 11) . 00 -1 0 . GO -1 0 . 0 0 - 1G . Ci0 
- 9 . o8 - 9. 99 - 10 . " 0 - 10 . 00 -U, . 0 0 
- 9 . 6 2 - 9 . 99 -10 . 0 0 -1 0 , il O -10 , uO 
- 9 .7 5 - 9 . ':l8 -10 . 0 0 -1 0 . 00 - 10 . Jl. 
- 9 . 6 7 -9. 97 -1 0 . n~ - 1 0 . ou -10 . 00 
- 9 . 59 - 9 . 96 - 10 , '.lO -10 , UO - 1 C! , IJ 0 
- 9 . 51 - 9.95 - 1 0 . 00 -1C.il0 -10 . 0 0 
- 9 . 42 - 9 . 93 - 9 . 99 - 10 . 00 - .l.O , OD 
- c:. . 13 -9 . 92 -9 . 99 - 1C , CO - 10 . 0 0 
- 9 . 23 - 9 . 9 0 - 9 . S9 - 1 0 . 00 -lG , 00 
- 9 . 14 - 9 . 86 - 9 . 99 - 1u . Uil -10 . 00 
- 9 . 04 - 9 . 85 - 9 . 9 6 - 10 . i.o -1 0. 00 
-6. 96 - 9 . 63 - 9 . 98 -1 0 . 00 - lll . li O 
-8. 88 - 9 . 60 - 9 . 57 - 10 ,0l -10. GO 
-8. 80 - 9 . 76 - 9 . 97 - 10 , 0J - 1 0 , 00 
- 8 , 7 3 - 9 . 75 - 9 . 96 -1L , OO -rn . o o 
-8. 20 - 9 . 49 -9 . 86 -9 . 99 - 10. 0" 
-7. 66 - 9 . 24 - 9 . 77 - 9 . 93 - 10 . 00 
-7.7 2 - 9 . 06 - 9 . 66 - 9 . 96 - H i , t..u 
- 7 .71 - 6 . 92 - 9.55 - 'J . 93 -10 . 00 
- 7 . 66 - 8 .65 - 9 . 46 - 9 . 90 - 10 . 0 11 
- 8 . 05 - 8 .6 4 - 9 . 40 -9 . 67 -10 . 00 
- 8 .2 2 - 6 . 86 - 9 .3 6 - 9 . o5 -1 0 . 00 
- 6 , 37 - 6 . ':10 - 9 . 34 - 5 . 82 -10 . 00 
-9. 13 - 9 . 27 - 9 . 42 - 9 . 71 -9 . 96 
- 9 .1,1 - 9 . 4 7 - 9 . 55 -9,7 1 - 9.93 
- 9 . 5 5 - 9 . 59 -9. 63 -':I. 74 - 9 . 9 1 
- 9 . 61+ - 9 . 66 - 9.69 -9 . 76 -9 . 9 0 
- 9 .7 0 - 9 . 7!2 - ':I . 74 - 9 . 79 -9 . 6 ':l 

Tc. MF ERA T UR E TAUo 
SOU RCE INITIA L 

30 -1 0 . 0 10 



TAU 

10 
20 
30 
33 
36 
39 
42 
4 5 
5 1 
60 
71l 
au 
9 0 

10 [) 
20 0 
30 0 
40 0 
500 
600 
70 0 
600 
900 

10 0 (I 

'-
~ 
() 

1 .0 1 .1 

30 . 00 26.99 
30 . CO 27 . 6 0 
30 ,00 27.65 
11,75 11, 60 

6.70 6 . 6 2 
3 . 77 3 . 7 2 
1.as 1,82 

. 8& . 85 

. 18 .18 

. 02 .02 

. o o .oo 
• () 0 . cc 
• c.o .oo 
• 00 , Ii 0 

-7. 50 - 7 . SO 
-a. so -a.so 
- a . 93 -8.93 
-9.16 - 9 .1 6 
- <J .31 -9.31 
- 9 . 42 - 9 .42 
-9.49 -9.49 
- 9 . 55 - 'l . 5 5 
- 9 . 60 -9. 6 0 

1.2 1.3 1 . 4 

24 .24 21.7S 19.45 
2S.41 23.39 21. S3 
25 . 5 1 23.55 21 .73 
11.4 6 11.1 2 1 0 . 80 

6 . 55 6 . 3 8 6 . 21 
3 . 67 3 . 5 6 3.46 
1.79 1.12 1. 6& 

.83 .ea • 77 

.18 .17 . 16 
• a 2 • 0 2 • 0 2 
. oo .oo . oo 
• 0 0 . oo . ao 
.o 0 • 0 0 . oo 
. oo .oo . oo 

-7. SO -7.S'l -7 . so 
-11. s 0 -8. Sl -8. S l 
-e. 93 -8. 93 -8. 93 
-9.16 -9.16 - 9 .16 
-9.31 -9.31 - q , 3 1 
-9.42 - 9 .4 2 - 9 . 42 
- 9 .4 9 -9.4 9 - 9 . 49 
-9. 55 -9. S5 - 9 . 5S 
- 9 . 6 0 - 9 . 60 - 9 . &0 

TlMF ERATUR ES lN RADIAL HEAT FLOW 
······•••••+•••••••44··········· 

1 . 5 

17. 30 
19.79 
2u . Ot+ 
10. 51 

6 . 06 
3.36 
1. 60 

• 75 
.1 6 
.02 
• 00 
. oo 
• 00 
• (J 0 

-7. SO 
-a. s1 
-8.93 
-9. 16 
- 9 .31 
- 9 .42 
-q , 49 
- 9 . 55 
- q , 60 

LATEN T HEAT DENSIT Y, 100 MJ/M"l 

R 

2 , lJ 3 , Q 

8. 06 - • 95 
12. SI+ 2 .1 0 
1 3 .10 4 . 6& 

8 . 54 3 . 61 
5 . 02 2 . 1£:, 
2 . 68 1.11 
1. 21 .4& 

. 5& • 20 

.12 .04 

. 0 1 • 00 
• (j 0 - • 22 
• 00 -. 9 7 
• 0 0 -1.1 a 

-. 5 7 -1. 9J 
-7. Sl -7. S3 
- a . 51 -a.s 2 
-e. 93 -8.c:i 3 
- 9 ,16 - 9 .17 
- 9 . 31 - 9 . 32 
- 9 . 42 -9.4 2 
- 9 . 4-'l -9. SU 
-9.55 - 9 . 55 
-9. &0 - 9 . 60 

4 , 0 

-4.00 
-1. 81.i 
-. 5 3 
-. 37 
-.37 
- . .. 1 
-. 59 
-.75 

-1, 0 3 
-1.JO 
-1.36 
-2. 24 
-2. 31 
- 2 . 9 il 
-7. 56 
-8. 5 3 
-8. 94 
-9.17 
- 9 . 32 
- 9 . 42 
- -1 . 50 
-9. 56 
- 9 . 60 

5 . 0 

- o. i ll 
-3. 7 3 
- 3 . ~5 
- 2 .40 
- 2 . 35 
- 2 . 65 
- 2 .7 5 
- 2 . 73 
- 2 . f, 7 
- 2 . 57 
- 2 . s o 
-3, 20 
- 3 . 2 9 
- 3 . 68 
-7. 6 il 
-8. 54 
-e.95 
- 9 .17 
- 9 . 12 
- 9 .4 2 
- 9 . 50 
- 9 . 56 
- 9 . 611 

LATENT HEA T 
OEN S IT Y 

100 

7, (\ 10. 0 15.0 20 . 0 3o . o so .o 

-8. :!S -9. S9 - 9 . % -10. 'JO -iu . oo -10. uu 
- 6 .47 -b. 62 - 9 .74 - 9 . 96 -10 . 0 0 -1 0 . cu 
- 5 . 65 -7. a 7 - 9 . 42 -9.a7 - 9 . 99 -10.00 
- s . 3u -7.67 -9. 32 -9. 83 -9. ':9 -1 0 .00 
- 5 . [ 3 -7. 4 7 -9.22 -9.79 - 9 . 9 8 -1L.C 
-4.C'l5 -7. 29 -9.12 - 9 . 75 - 9 . 98 -1 0 . uo 
-4. 91+ -7.1 & -9. 0 2 -9.70 - 9.97 -1u.oo 
-4.90 -7. 0 6 -8. 93 - 9 . b6 - 9.97 -10. 0 0 
- 4 .78 - 6 . 8 6 -8. 77 - 9 . 5 7 - 9 . 95 -l U, llO 
-4. 6 1 - 6 . 65 - 8 . S5 - 9 .43 - 9 . ~2 -11.1.c0 
-4.45 - 6 .1+3 -fl.34 -<;,. 28 - 9 . 88 -1 0 . u 0 
-4. 69 -&.J& -a .17 -9.1S -9. b .. - Hl . OO 
- 4 ,77 - &. 3 4 -e. os -9.03 - 9 .7 9 -1 0 .0 0 
- 4 . 92 - 6 • .3 .. - 7 . 96 - 8 . 93 - 9 . 74 - 9 . 99 
-7.70 -7. tl9 -6. 30 -8.73 -9.42 - 9.9C+ 
- a . 5 7 - 8 . 64 -e.80 -6. 99 - 9 . 36 -9.86 
-6. 96 -9. 00 - 9. 0 9 -9.19 - 9 . 43 - 9. 61 
-9. 1 6 -9. 2 1 -9. 26 - 9 . 33 - 9 . 49 -9.79 
- 9 . 33 -9. 34 - 9.38 - 9 . 43 - 9 . 54 - 9 .76 
- 9 .43 - 9 . " .. - 9 . 4'if' - 9 . 5!1 -9. ~9 - 9 .77 
- 9 . so -9. 5 1 - 9 . 53 -9.56 - 9 . 63 - 9 . 7 6 
-9. 56 - 9 . 5 7 -9.58 - 9 . 60 - 9 . E6 - 9 . 7 9 
- 9 . 61 - 9 . 61 - 9 . 62 -9.64 -9. 6"l - 9 . 60 

TE MPERA TURE TAUo 
SOU RCE INI TIA L 

30 -1 1J . 0 30 



TAU 
1. u 1.1 1.2 1.3 1. i. 

1C 30.00 26.99 21+. 21+ 21. 75 1 9 .45 
20 30 . 00 27.60 25.41 23.39 21.53 
30 30.00 27 . 65 25.51 23 . 55 21 . 73 
40 30. (j 0 27.96 26.1!+ 24. 4 5 22.69 
50 30.00 26 .12 2 6.4 0 24. 6 2 2 3. 3& 
60 1G . OD 26 .13 2 6.42 24. 8 5 21. 39 
70 30 • G 0 28 .13 26 .42 24.65 23.39 
80 30 .0 IJ 28.13 26.42 24.85 23 . 39 
90 30 .00 28 .16 26 .52 25. ii D 23.59 

10 0 J G. 00 28 . 29 2& . 7 2 25. 29 23 . 96 
110 8 . i.2 8 . 36 8.31+ 6.24 8.15 
12 0 3.69 3.67 3.65 3 . 60 3.56 
130 1. 2 3 1. 2 2 1.21 1.19 1.11 
140 • 36 .3 6 .36 . 35 .34 
15tl • 11 • 10 .10 .10 .10 
17 0 .01 . 0 1 • 01 .01 • 0 1 
200 • o o .oa .oo • 0 0 • o a 
300 - 2 .77 -2.79 - 2 . 80 -2.81 - 2 . 62 
i.o o - 6 . 62 -6. 6 3 -6 . 63 -6. 6 3 -6.63 
5CO - 7.£0 -7. 6 0 -7. 6 0 -7. 60 - 7 . 6 0 
600 -8.12 -8.12 -8.12 -8.12 -8.1 2 
700 -8. -1+5 -6.45 -8.45 -6.45 - d.45 
8 00 -8.68 -8. 68 -8. 6 6 -8. 68 - 8 . 6 6 
9(JC - 8 . 8 5 -8.85 -8.85 -8. 85 - 8 . 85 

1 0CO -8. <; 6 -8.98 -8. 98 -8. 9 8 - B. 98 
2000 -9.56 - 9 . 5 6 -'l. 56 - 9 . 56 -9. 56 
3tH1 0 -9. 77 -9. 77 -9.77 -9. 77 - 9 . 77 

........ 
-f:: -.... 

TEHPERATU ~ES I N RAD IAL HEAT FLOW 

·~······························ 

1.5 

17. 30 
19.79 
20. 0 4 
21 . 43 
22.00 
22.111+ 
2 2. o .. 
22 . oi. 
22.27 
22.72 
8.06 
3.52 
1.15 

• 34 
• 10 
• 01 
• 00 

-2.83 
-6. 63 
-1. 60 
-8.1 2 
-8.45 
-8. 66 
-8. 85 
-8.98 
-9. 56 
-9.77 

LATENT HEA T DENSITY, 100 MJ/H
3 

R 

2 . u .3. o 

8.88 -. 95 
12.54 2 .10 
1 .3 . 10 4. 66 
15.39 7. 08 
16 . 33 6 . 36 
16 . 39 8 . 1+ 3 
16 . 39 8. i.3 
16 . 39 8. '+3 
16 . 82 9 . 30 
17. 57 1u • i.O 

7.46 5. 76 
3.22 2.37 
1. iJ 2 • 66 

• 311 .19 
. 09 . 06 
.01 .oa 
• o o .oo 

- 2 .91 -3, 11 
- 6 . 61+ -6.65 
-7. 6 0 -7.61 
-8.1 2 - 8 .13 
- 6.45 - 6.45 
-8. 68 -8. 68 
-8.85 -8.85 
-8.96 -8.98 
- 9 . 56 - 9 .56 
-9. 77 - 9 .77 

4. 0 

-4. 00 
-1.80 
-.53 
-. 2 6 

. 95 
2 . :. 1 
3. 3 4 
3. 81; 
4. 5 8 
5.29 
3. 20 
1.29 
.3 3 
. 09 
• a 2 
• 0 0 

-.50 
-3.37 
-6.68 
-7. 6 2 
-8.13 
-8.46 
-6, 6 9 
-8.66 
-8.99 
-9. 5 6 
-9.77 

5 . 0 

-6.10 
- 3 .73 
-3.C5 
-1. 82 
-1. 26 
-.76 
-. 22 

, 6 7 
1.13 
l. 30 

• 79 
.32 
.07 
. 0 1 

-.19 
-.66 

-1. 56 
-3. 6b 
-o.71 
-7.64 
-8.14 
- 6 .47 
-8.6 9 
-o. e6 
-e. g9 
- 9 . 56 
- 9 .77 

LATENT HEAT 
DE NS ITY 

HC 

7. () 1 0 .0 15. ll 2 0 . (, 30.G 5 0.C 

-d. 35 -9. 59 -9.96 -1(1. ill) -10.00 -10. 0 0 
- 6 ... 7 -b. 62 -9.7 .. -9.96 -lll.00 -10.uo 
-5.6 5 -7.87 -':l. 42 -9.87 - 9 . 99 -1 0 .00 
-4. 1u -7.1~ -9.0d -9.7 3 -9.98 -10.00 
-3.62 -6 ... 2 -6.70 -g.57 - 9 . 95 -10.00 
-3.32 -5.97 - 8. 36 -9.38 -9. 92 -10. ll G 
-3.12 -5.E.6 -6. 06 -9. 20 -9. 87 -1 0 . 00 
- 2. 97 -5,4 2 -7. 81 - 9 . 02 - c; . 8 2 -10.Cll 
-2. 61 - 5 .19 -7. 60 -6.86 - 9 . 77 -10. GO 
-1. 8 1 -l+.75 -7.3<T - 8 . 70 -9.71 -9. 99 
-1. 5G -4.33 -7. 10 -8.54 - 9 . 65 -9.99 
- 2 . (i6 -I+. 29 -6.89 -6. 37 -9.5d - 9 .99 
-2."36 - ... 4 1 -6.77 -8.23 -9. ~ 1 - '.l .98 
- 2 . 38 - ... 42 -6. 69 -8.11 -9. 4 5 - 9 .96 
-2,37 -4.3 9 -6.61 -8. 0 1 -9.~8 -9. 97 
- 2. 33 -4.30 - 6. 46 -7.83 -9. 26 - ':l .95 
- 2 .86 -4. 3 8 -6.29 -7.62 -9. I. g -9.92 
-4. 29 - 5 .1 9 -6 ... 3 -7. 39 -8.70 - 9 . 79 
-6.79 -6. 96 - 7 . 33 -7.7 6 -6. 6 1 - 9 . 64 
-7.66 -7.76 -7. 95 -8.18 -6.71 -'1. 5" 
-1:1.17 -6. 22 -8.33 -8. 48 - 8 . 84 -9 ... 9 
- 8 .48 - 8 . 5 2 -8. 60 -6.7 0 - 8. 95 -9.47 
- 8 .7 0 - 8 . 73 -e. ;v 9 -8.86 - 9 . L 6 -9.47 
-8.87 -6.8 9 -8. 33 -8.9 9 -9.1'+ -9.49 
- 9 ,CO -9.01 -9.05 -9. 09 -'l. 22 -9. 5 0 
- 9.56 - 9 . 56 -9.57 -9.59 -9.62 -9. 72 
- 9 . 77 - 9 . 77 -9.78 -9.78 - 9 . bO -9.85 

TEHPERA1TURE TAU 0 
S OU~CE INilIAt 

30 - l li . 0 1UU 



TAU 

100 
20 0 
300 
330 
360 
3g Q 
420 
1+5 0 
510 
60( 
700 
800 
9 0 0 

1(! ll 0 
2UOC 
300U 
1+0 0 0 
5000 
6 00 0 

.......... 
~ 

tv 

1. [J 1.1 

30.00 28.29 
30.00 28.47 
J O. 0 0 28. 6 1 

5. t.2 5 ... 1 
1. 30 1. 2 9 

• 21 . 2 1 
• 0 3 • 0 J 
• 0 1 • 0 1 
.oo .oo 
• 0 ii .oo 
• 00 . oo 

-5.12 - 5 .13 
-6.26 -6.26 
-6.9 0 - 6 . 9 0 
-8.64 -8.84 
- 9 .'+1 -9.41 
- 9 . 6CJ -9. 69 
-9. 83 -9. 83 
-9. 91 -9. 9 1 

1.2 1. 3 1.4 

26.72 25.29 23.% 
27. 0 7 25.78 24 .59 
27. 35 26.19 25 .11 
5.40 5. 37 5.34 
1.29 1. 2 8 1. 2 7 

.21 .21 • 21 

.o l • 0 3 • 0 3 
• 01 • 0 1 • 9 1 
• 0 0 • 0 0 .oo 
.o 0 • 0 0 . oo 
.oo • D 0 .oo 

-5.13 -5.13 -5.13 
-6. 26 -6. 2 6 - 6. 26 
-6.90 -6. 90 - 6 .90 
-8.81+ -8.84 -8.84 
-9 .41 -9. 1+ 1 -9.41 
- 9 . 69 -"l.69 -9.69 
-9.!l3 -9. 8 3 - 9 .83 
-9.91 -9.91 - 9 . 91 

TEMFERA run ES IN RADIAL HEAT FLOW 

········•••+••••················ 
LAT ENT HEAT 

1.5 2 . 0 

22. 72 17.57 
23.46 18.85 
2 4. 11 19. 93 

5.31 5 .13 
1. 26 1.19 

• 21 .19 
• 03 • ll3 
• 01 • 0 1 
• 00 . co 
• uO • OU 
• Ou - • 1+6 

-5.13 -5. 11+ 
-6. 26 - 6 . 26 
- 6 . 90 - 6 . 90 
-8.84 - 8 . 81+ 
-9.41 - 9 .41 
-9.69 - 9 .69 
- 9 . 83 -9.63 
-CJ. 9 1 -9.91 

DEtJSIT Y, 100 HJ/H'.3 

I{ 

3 . 0 

1!l • 40 
12.32 
14.06 

4.56 
.99 
.16 
• 0 3 
• 00 
• uo 
.oo 

-1.24 
-5 .16 
- 6 . 27 
- 6 . 9 1 
-8. 84 
- 9 . 41 
- 9 .69 
- <; .83 
-9.91 

... 0 

5 .29 
7.70 
9.92 
3.81 

• 72 
.12 
.02 
• 0 0 
• 0 0 

-.40 
-1. 87 
-5.19 
-6. 2 9 
-6. 92 
-8.85 
-9.l+l 
-9.69 
- 9 . 8 3 
-9.91 

5 . (; 

1 • .30 
4. 32 
6.58 
2 . 80 

.47 
• IJ 7 
• c 1 
• 0 ii 
• (j Q 

-1.18 
-2.36 
-5.22 
- 6 . 30 
- 6 .93 
-11. 8 5 
-9.1+1 
- 9 . 69 
- 9 .63 
- 9 .91 

LAT EN T HEAT 
DENSITY 

10 0 

7.C 10. 0 15.0 20.0 30. 0 so.a 

-1. 8 1 -4.75 -7. 37 -8.7 ll - 9 . 71 -9.99 
-.14 -2.96 -5.59 -7.2 6 -9. 00 -9.9 2 
1.17 - 1 .35 -'+. 45 -6.34 -8.3 9 - 9 . 76 

• 50 -1.49 -4. 17 -6. 04 - 8.20 -9 .71 
.07 -2.19 -4.33 -5.93 -11. 0 3 - 9 . 64 
.oo -2. 27 -4.39 -s. go -7. 90 -9.58 

-.3 4 - 2 . z a -4. 3 8 - 5 . 66 -7. cO -9. !:>2 
-. 63 - 2 .26 -4.35 - 5 .eo - 7 .71 -9.45 

-1,4 6 - 2 .76 -4.42 - 5 .72 -7. 55 - 9 ,3S 
-2. 15 -3. 26 -4.69 -5.81 -7. i+Z. - 9 .17 
-3.12 -3.99 -5 .11 • o . 00 -7. 3 7 - 9 . 0 2 
-5. 32 - 5 .51 -5. 91,, -6.1+3 -1 • .. 4 -o. 91 
- 6 . 35 -6.45 -6. 6 8 - 6 . 97 -7. 64 -8. 85 
- 6 . 96 -7.0Z. -7.18 -7.37 -7. 66 -8.8<+ 
-8.85 -8. 86 -8.89 -!l.9 2 -g. 0 2 -9. 2 8 
- 9 .41 -9.41 -9.4"3 -9.44 - 9 . 49 - 9 . 62 
-9. 69 -9. 69 -9.70 -9.71 - 9 . 73 - 9 . 8 0 
-9.61+ -9. !>4 -9.o'+ -9. 64 - 9 . 8 6 - 9 .69 
- 9 .S1 -9. 9 1 -9.92 - 9 .9 2 - 3 . 92 - 9 . 94 

TEHf' ERAlTURE TAU 0 
SOU RCE INITIAL 

30 -10.0 300 



TAU 

10 0 
20C 
300 
4() 0 
50 0 
6CO 
700 
800 
9Gli 

10 0 0 
110 0 
120 0 
130 0 
140C 
15 Gt 
16GCi 
17 0G 
1800 
1900 
2il0 0 
3000 
400C 
5000 
6000 

.......... 

-{::: 
w 

1. 0 1 .1 

3 0 . 00 28.29 
30 ,0 0 28 .47 
30,00 28 . 61 
30 . 00 28.70 
30 ,00 26 .70 
30 .00 28 .7fJ 
30 ,C O 26 .7 6 
30. 0 I) 28 , 61 
30 . 0 0 28 . 63 
30, GO 2 8.87 

3.13 3,13 
, 44 .44 
. 02 • 0 2 
.oo . oo 
• 00 o'JO 
• co . oo 
• 00 • (j 0 
• 00 . oo 
. oo .oo 

-2.41+ -2. I+ '+ 
-7. 6 7 -7.67 
- 8 . 80 - a. ea 
- 9 . 3 7 - 9 . 37 
- 9 . 66 -9.66 

1. 2 1. 3 1.4 

26 . 72 25 . 29 2 3. % 
27 .0 7 25.7 8 24 , 59 
27.35 26.19 2 5 .11 
27 . 5 1 26 .4 2 25 . 41 
27.52 26.4 2 25 . 4 1 
27 . 52 26.42 25 . 41 
27. 6 i. 26. 6 0 25.64 
27 . 7 2 2 6. 7 2 25 . 80 
27. 77 26 . 7 9 25 .88 
27.83 26.88 26, li 0 

3, 12 3, 12 J,11 
.41+ .l+I+ . 4 4 
• 0 2 • 0 2 • iJ 2 
• 0 0 .o o . oo 
.no .oo . oo 
• i; 0 • 0 0 . oa 
.Ii 0 .oo . co 
• 0 0 • 0 IJ . oo 
.a o • 0 0 • c; i) 

- 2 . 4 1+ -2.45 -2. 1+5 
- 7 ,f;7 -7. 67 - 7 . 6 7 
-s. eo -s. 8 0 - B . 80 
-9.37 -9. 3 7 - 9 .37 
-9. 66 -9. 66 - 9 . 6 6 

T E HF ~ R ATU ~ E S IN ~ADIAL HEAT FLOW 
•+••••• ••'•····················· 

1. 5 

22 . 72 
23 ,48 
24. 11 
24 .47 
24,47 
24 ,47 
24 . 7i. 
24 . 93 
25. 01+ 
25.16 

3, 10 
• 43 
. oz 
• 00 
• 00 
• 00 
• 00 
.oo 
• 00 

- 2 , 46 
-7.67 
-6. 80 
-9.37 
-9. 6& 

LAT ENT HEAT O(NSIT Y, 10 0 HJ/H 3 

R 

2 . a 3 . 0 

17.57 10, 4U 
18. 85 1 2 , 32 
19,93 14. i.16 
20. 54 15 . 0 1 
20 . 55 15. 03 
2u . 55 1 s . u3 
21. () 1 1 5 .77 
21 . 3 4 1 6 . 2 8 
21 . 52 16.56 
21,76 16 . 95 

3 , 06 2 ,93 
• 42 .39 
. oz .0 2 
. oo .o a 
• 0 0 • Ou 
• 00 .oo 
• 00 • 00 
,00 . co 
• 00 -.32 

- 2.4 8 -2.55 
-7. 67 -7.67 
-a.ao - 8 . 80 
-9. 37 - 9 . 3 7 
-9,o1 -9. 6 7 

4. a 

5 . 2 9 
7.7 0 
9 . 92 

11, 09 
11. 11 
11,11 
12,06 
12. 70 
13,04 
13, 53 

2 .74 
• 3 lt 
• c 2 
.oo 
. uo 
• 0 0 
. oo 
.oo 

-. 91 
- 2 . 64 
-7.66 
-a. so 
- 9 . 37 
-9 . 6 7 

5 . lJ 

1. 30 
4. 3 2 
6 . 58 
a . as 
8 . (j 6 
8 . L6 
9 . 2 1 
q, qz 

10 . 32 
10. 89 

2 , 51 
. 28 
.01 
.o o . ( () 

• 0 0 
• ~ u 

-.44 
-1. 31 
-2.75 
-7. 6 8 
-6.60 
- 9 . 3 7 
- 9 . 6 7 

LA TEN T HEAT 
OENS l TY 

iii 0 

7 . (! 10. 0 15. i. 20. u 3 il . 0 51) . fl 

-1. 81 - ... 75 - 7 . 37{ - 8 . 70 - 9 . 71 -9.':19 
-.14 - 2 .<:i6 -5. 59 -7. 26 - 9. 0 (j - <:i . 9 2 
1.17 - 1 . 35 -4.45 - 6.34 - 8 . 39 -9. 76 
2 . 95 - 1 . 12 -3 . 55 - S . 46 -7.71 -9.56 
3. 53 -. 5 7 - 3 . 2i. - 5 . 0 2 -7.30 - ·ci . J J 
3 . 78 . 25 -3. 05 -4.7 4 - 6 . 96 - ~ .1 u 
... 9 6 • 64 - 2.i.9 - 4 . 36 - 6 . 67 -8.8 9 
5.65 • 73 -1. a o - 3 . 80 - 6 . JO -8.71i 
6 . 0 2 • 7 11 -1. 30 -3, 34 - 5 . <:i 4 -a . so 
6,'12 1. a o -1. '+9 -3, 06 -5. 64 -6.31 
1.93 . 5 9 -1. 1+ 2 - 2.92 -5. :+2 -8,12 

.15 • 0 1 -2 . 00 -3. 2 7 - 5 . J J -7. 96 
• 01 -. 2 7 - 2 . 23 -3.52 - 5 .1, 1 -7 . ill+ 
• 00 -.63 -2. 28 -3.5 9 - s. "9'+ -7. 76 
• co -1. 21 - 2 . 53 - 3 . 6 5 - 5 . 44 -7.70 

-. 2 9 -1. 51 - 2 . 92 - 3 . 96 - 5 . 5 3 -7. 66 
-. 9b -1. 86 - 1 . 0 9 -4,:J8 - 5. 6 0 -7. 6 4 

-1. 2 1 - 2 . 24 - 3 . 14,4 -4.31+ - 5 .71 -7 . 6l 
-1.96 - 2 .7 5 -3. 78 - 4 . 5 7 - 5 . 82 -7.64 
-3. 0 1 -3 ... 7 -i..20 - ... 116 - 5 .91 -7. 66 
-7. E. 9 -7.71 -7. 76 -7. 83 -5. 02 - 8 . 55 
- 6, 8 1 -6. 82 - a .o4 -8.87 -8. 97 - 9 . 23 
- 9 .37 -9. 38 - 9 . 39 - 9.41 - 9 . 45 -9.59 
- 9 . f;7 - 9 .67 -9. 6 8 -9. 69 - 9 . 71 -9.78 

TEHPERA TURE r AU 0 
SOURCE INITIAL 

30 -10. 0 10 00 



TAU 0 

10 

30 

10 0 

30 0 

10 0 0 

........ 
~ 

'1'. 

o.o • l 

10.00 6,07 

10.00 4,90 

1C. 0 0 3,63 

10 . GO 2 . 84 

1 0 . au 2 , 41 

.2 • 3 • 4 

4, 50 3.61 ? ,97 

3 , 5 1 2 . 73 2 .19 

2 . =5 1 . 8 ~ 1, JC 

1. 83 1, J 2 1 , GO 

1,47 , 95 . 62 

TEMPE~A TUl?E '> IN R4 DTAL HEAT ""LOW 
•••••••••••••••••••••••••••••••• 

LAT ENT H€AT DENSITY, 

N 

, 5 .7 1.0 

2 . 51 1. fl8 1.27 

1,78 t. 21 . 68 . 
• 94 • :; 2 , 28 

• 77 • l+b , 22 

• 40 , 1 7 , 05 

to MJ/t1'.'> 

2.0 "'!. 0 

.3 6 • 10 

.10 • 01 

, 05 , 01 

,0 2 • 0 0 

• 0 0 , (!il 

LATENT HEAT 
DENSITY 

1G 

4.0 5.0 10.0 20 .0 50. 0 100.0 

, 03 .01 • 0 0 .oo • 0 0 • 0 0 

.oo • 00 .oo .oo • 00 .oo 

• (j 0 • 0 0 • u G ,uo .o o 

• u u ,LO ,11G . oo 

• 0 0 . oo 

TEHPERATURE TAUo 
SOURCE INITIAL 

1 0 -.01 1Ci-10UO 



TAU
0 

o.o .1 • 2 • 3 .4 

10 10.00 4.98 2.93 1.80 1. 07 

30 10.00 3.40 1.57 .52 .12 

100 10.00 1. 7 g .34 .03 .oo 

JOO 10. 0 0 .80 .02 .oo .oo 

1000 10.00 .15 .oo -.&7 -1.87 

......... 

~ 

~ 

TEHPERAT URES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

.5 

. 52 

.03 

.oo 

-1.51 

-2. 37 

LAT ENT HE AT DENSITY, 10 HJ/H~ 

N 

.7 1.0 

.o& .oo 

• 0 0 -1. 24 

-1. 47 -2. 4~ 

-2.40 - 3. oi,. 
~ 

-2.9& -3 .4& 

2. 0 3.0 

-2. 2 7 -3.13 

-J. 09 -3.&7 

-3.&0 -4. 0 2 

-J.8'3 -4.22 

-4.25 -4.&0 

LATENT HEAT 
DENS I TY 

10 

4.0 5.0 10. 0 2 0. 0 

-3. 5 7 -3.84 -l+ .4 0 -4.&'3 

-3.'38 -4.17 -l+ .5 7 

-4. 24 -4.38 -4.&8 

-4.40 -4.52 -4 .8 2 

-4.7'3 -4.8'3 

TC: HPERA TURE T AU 0 

SOURCE IN11IAL 

10 •5.uO 1U-1u00 



TAU 0 

10 

30 

100 

JOO 

10 LO 

-
""' <J" 

o.o .1 

1(1.00 3 .12 

10. 00 1.30 

10.00 .10 

10. Of! . oo 

1c.oo -2. 75 

.2 • 3 .4 

1.05 ,14 . oo 

• 0 2 -.9 6 - 2 .75 

-1.&2 -3.57 -4.59 

-3. 56 -4.8& - 5. &4 

- -i..e~ -5.62 - 6.44 

TEMPE RATURES IN RADIAL HEA T FLOW 
•••••••••••••••••••••••••••••••• 

LA TENT HEAT OEN SIT Y, 10 H.:J/H '3 

N 

.5 • 7 1. I.I 2. ll 3 . ~ 4.0 

-1, 05 -3.0& -4. o3 -&.63 -7.74 -8, t'.4 

-3.75 -4. 99 - &.09 

-5.29 - &. 2~ -7.03 

-&.16 -&.92 -7. 59 

-&.89 -7.50 -8.06 

-7.70 -cl.36 

-a. 2& -6.7& 

-8.59 -9.0u 

-9.05 -9.50 

LATENT HEAT 
DENSITY 

1G 

-6. 7 2 

-9.04 

-9.23 

-9.73 

5.0 10. ii 20 . 0 

-8. 55 -9.24 -9.61 

-6.9& -9.45 

-9.21 -9.59 

-9,39 -9.77 

-9. 8& 

-· 

TEMPERATURE 
SOURCE INlfIAL 

TAU0 

10 -10.0 .1.0-1000 



TAU 0 
0 . c . 1 • 2 • J . 4 

10 30 , 00 1 9 . 6 2 1 5 .45 1 2 , 94 1 1 , 02 

3C JU , 0 0 H . n 1 1 2 . r,. 9 , 75 6 • .:! l 

10 0 JC . GO 1 2 . sc 9 . 42 7 . <+ 7 b . 1 2 

3QC 30. !) !) 10 . :i 6 7 , 3 7 5.76 4 , 71 

10 0 (j 30 . 0 0 b . 66 6 .10 '+ • o5 3 , 66 

' -f., 
"--' 

TEMPER ATU RES IN RA DIAL HD T FLOW 
······· ··~· ········ · ············ 

·~ 
LATE~T Hc AT DENSI TY, lu HJ/H 

N 

• 5 • 7 1. 0 

9 . 58 7. 59 ~ . 70 

7. 08 5 , 51 3 , 9 7 

5 .1C 3 ,73 2 . 57 

J,97 2 , 94 1 , % 

2. 91+ 2 , 0 J 1 ,3 2 

2 . 0 

2,79 

1, 5 0 

1. 0 J 

. 54 

,4 2 

LATENT HEAT 
DE NSIH' 

10 

3 . (J 

1. 47 

• 75 

.... 4 

.1 5 

• 1 1+ 

4 . (j 5 . 0 1u . o 20 , I) 50,0 100,u 

. 76 . 1;4 , 06 ,O u . uo • 0 0 

... i. • 27 , 02 . oo ,i.O ,L O 

.1 9 . 08 , Oil .oo . oo 

• 04 . 0 1 . oo • 0 0 

.c s , 0 1 

TEMPERATURE 
SOU RCE INITIAL 

TAU0 

JO -.01 10-1000 



TAU
0 

10 

30 

100 

300 

1000 

o.o 

30.00 

30.00 

3 0. 0 0 

30. 0 0 

- --

3 a. o o 

........ 
'1' 
Co 

. .1 

18 .14 

14.0E 

10. 71 

6.19 

5.69 

• 2 .3 .4 

13. 30 10. 45 6 . 35 

9 .62 7.09 5.41 

6.92 4.62 J.43 

4,75 2.68 1. 75 

2 . 94 1.49 ,66 ' 

T EH PE: RJIT URE S IN RAO IAL PEAT FLOW 
•••••••••••••••••••••••••••••••• 

. 5 

6. 60 

4.16 

2.42 

1.07 

. 26 

LATENT HEAT rin1s nv. 10 '1J/H3 

N 

• 7 1.0 

l+.69 2.69 

2 .48 .9~ 

... ~ ._ 

1.02 .16 

-
.26 .01 

.02 .oo 

2. 0 3.0 

. 25 .oo 

.oo -.78 

• 00 -2.43 

-1. 91 -J.01 

-2.93 -3.93 

LATENT HEAT 
OEN SI TY 

1U 

4. 0 5.0 10. 0 20.0 50.0 

.oo -1.64 -3.55 -4. 26 -4.71 

-2.30 -2. 90 -J.97 -I+ .46 

-3.11 -3.49 -4.24 -4 . 65 

-3.52 -3.83 -4. 5 7 

-4.44 -4.70 

TEHPERATURE 
SOURCE INifIAL 

TAU 0 

3c) -5.00 11.1-1ouo 



TAU0 o.o , 1 ,2 , 3 ... 
10 30. 00 16, 82 11,61 8. 5 2 6 . 22 

30 30. (j 0 12.4 5 7.50 4. 65 2 . 6g 

100 JO. 00 8. 3 8 4 .o 6 1.65 , 48 

30 (! 30.00 5.4 6 1. 76 . 28 . 01 

10 0 0 30 . 00 2 . 52 .36 • 0 0 -. 26 

" ~ 
""'° 

TEMPER A TU '(ES IN RADI AL HE AT FL OW 
···~····••••4•••••·············· 

• 5 

4.1+8 

1, 31+ 

.or 

• 00 

-2. 87 

'.?> 
LATENT Ht: AT DENSIT Y, 1il HJ/M 

N 

• 7 1.0 

2 . 01+ • 1+4 

• 22 , Ou 

• 00 -3. 4.J 

- 3 , 15 -4.ag 

- ... 58 -5.94 

2. 0 3 . 0 

- 2 , g5 - 5 . 2 3 

-5, Da - 6 . 58 

- 6 . 37 -7. 45 

-7.10 -7. 96 

-a.02 -8. g6 

LATENT HEAT 
DENSITY 

1Li 

4 . 0 5.0 10 . 0 20 . ') 5 fi. 0 

- o . 35 -1. n J - 8 .46 -g,21 - g . 68 

-7. 37 -7.e 6 - 8 .69 -g, 43 

-8,0 3 - 8 ,40 -g. 17 -g,61 

- 8 . "" -a.16 -9. 51+ 

- g , 45 -9. 71 

TEHP ERA TURE 
SOURC E INITIAL 

TAU0 

3 0 -10.0 h-1uor. 



TA U
0 

G. 0 • 1 . 2 • 3 ... 
1C ir • • ~o .. . 7 J 2 . 59 1 , 4 7 . 5 1 

30 1 0 . 00 3 . 51 1. 6 0 . 73 • 3 .. 

1t. 0 10 . c 0 2 . G1 . 68 .<+ 7 . 26 

300 1 o . e o 2 , Cg . 83 , 33 .13 

1 000 H' . 00 1. 03 . 2 2 . 0 5 • 0 1 

.......__ 

d 

TEMPC:RA TUl~ E S IN RADI AL HEA T F L OW 
•.I'"!-• - · .. . ~ .. ... .,, .... . - ... ~ •'f .. 4Jil 4-+• •• .. • A • 

• 5 

• 4 5 

• 15 

• lit 

. 05 

• 00 

LA T ~N T rl ~ A T DEN~l T Y , 1 00 NJ/M~ 

N 

• 7 1 . J 

• lC... . 02 

• 0 3 • 00 

• 0 4 • 01 

. a 1 . oo 

• 0 ll . oo 

2 . 0 .) • c 

, JO • (j il 

• u 0 , L il 

. co • 0 0 

• 0 0 • IJ 0 

, JO • GO 

L A TENT H£ A T 
DEN SITY 

1.0 0 

.. . c 5 , G 1 il . lJ 2 u . u 5 0 . a 10 u . G 

, uO • (j 0 , J O • 0 Ii , L 0 • 0 0 

• (i .J • G () , 00 . oo • G ll • 0 0 

. oo .oo • 00 , 00 , 00 

. 11 1) • (j 0 • I) u • IJ" 

, uo • u 0 

TE 11 Pt.R ATU RE J AU
0 

SOU RCE I NI TIAL 

1 1) -. 01 10-10 00 



TAl.1 0 
o.o .1 • 2 .3 .4 

10 10.00 4.73 2.59 1.47 • 6 1 

"" 30 10. 0 0 3. 40 1.55 . 5 5 • 10 

100 10.00 1. 6& • 24 .02 .oo 

300 10.00 .47 .01 • o o .oo 

1000 10.00 .0 6 .oo .oo .oo 

.......... 

~ 
.......... 

TEMF ER ATU RES I N RAO IAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

LAT EN T HEAT 

. 5 .1 

. 45 .14 

.02 .oo 

• 00 .oo 
--

• 00 .oo 
-

.oo .oo 

DENSIT Y, 10 0 HJ/ 11 :, 

N 

1.0 

.oo 

.oo 
-

.oo 

.oo 

-2.45 

2.0 3.0 

• 00 .oo 

.oo -1.7& 

-1.60 -3.52 

-3. 39 -4.00 

-4. 06 -4. 5 1 

LATENT HEA T 
OENSITll' 

10 0 

4.0 5.0 10. 0 2 0. 0 

-.51 - 2 .70 -4.0 9 -4. 57 

-3.23 -3.70 -4.41 -4. 71 

-3.95 -4.18 -4.61 

-4. 27 -l+.43 -4.79 

-4.74 -4.66 

TEMP ERA JURE 
SOU RCE INITIAL 

TAU
0 

1 0 -5. 00 10-1000 



TA U0 

10 

3 0 

10( 

31:.L 

11JO O 

......._ 

~ 
!'"' 

0. 0 . 1 

1 0 . 0 0 3 . 2 7 

10 . (j 0 1. 47 

1 0 . 00 . t 7 

1 0 .00 . oa 

10 . 00 .oo 

. 2 • 3 . 4 

.61 .1 8 . 0 4 

. 2 5 • 0 1 , 0 0 

.oo .o o • (l 0 

-· 
.o D .oo -J.33 

--

.o 0 -4.79 - 5 . 9 8 

TEHP iR ATU RES IN RA DI AL HE AT FL O ~ 

•••••••••••••••••••••••••••••••• 

LA Tc lH HEAT DE NS ITY, 1 0 0 HJ/H 
~ 

N 

• 5 • 7 1. 0 

.01 • 00 • J O 

, Ci O • 0 0 - 3 , 37 

• 00 - 5 . o .. - 6 . 54 

- 5 .12 - 6 . <+o -7. 39 

- 6 . 61+ -7.41 - 8 .07 

2 . 1.1 3 . lJ 

- I+ . 6 7 - &.75 

-7. 1 0 -6. li 4 

-8.14 -8. 71 

- 8 . 5 5 -8. 9 9 

- 9 . C' 6 - 9 . 51 

LATENT HEAT 
DENSITY 

100 

4 . Ii 5 . 11 ·1 0 . 0 2 0 . 0 

-7. 6 1 -8 .1 0 - 9 . C5 - 9 . 52 

- d . 5 1 -8.8 0 - 9 . !9 - 9 . 69 

- 9 . Ii 1 - 9 . 2 0 -9. 59 

- 9 . 4:: 3 - 9 . 3 9 - 9 .77 

-
- 9 . 71+ -9. 86 

TC: HPE RA TURE TAUO 
SOURC E I NITI Al 

10 -10 . 0 10-10jl 0 



TAU 0 

10 

30 

10 0 

300 

100 0 

.......... vr 
Cv 

0 . c • 1 

30 . 00 18 . 54 

3 0 , Dll 14.71. 

Jc . o o 1C . 7g 

JO. il J 'l . 21 

30 . 00 6 , U1 

. .. 

• 2 • 3 • 4 

13.6 2 10 . '+ b o. oo 

g ,75 6 . 6 7 4 . 6 0 

6 .96 4, g5 3 . 61 

5.50 3 . "i. 2 .17 

2 .72 1, 25 , 5g 

f E~ftPA TU RES IN RADIAL Htt.T FL Oll 
··············••+•+••••++4++•••• 

lAT i NT HEAi OtNSIT Y, 

N 

• 5 • 7 1. 0 

6 . 14 3 , 66 1.69 

3 ,18 1. 75 • gJ 

2 . 65 1.45 . 56 

1. J 7 • 55 .11+ 

• 34 • 15 .0 5 

100 MJ/ M 

2 . 0 3 . Q 

• 36 • 11 

• 15 • c 2 

• OJ • (II 

.oo • CJ u 

.o u , G 0 

L ATENT HEAT 
OENSIH 

10 Ci 

4. (J s . o 10 . 0 2.:. . 0 50 . L 1uo.o 

• 0 3 • 0 1 • 0 0 . Ou . LO • u u 

.co • !) 0 • 0 0 • c ll . oo .oo 

• 0 il • r. Q • 0 0 .o o . oo 

• G 0 ,OJ . no . oo 

. Ou . o o 

TEMPERA JURE 
S OU RCE INITIAL 

TAU
0 

JO -.01 10-1uou 



TAU 0 
0 .c .1 • 2 • 3 • 4 

10 30.00 16.22 13.32 10.22 7.61 -··· 
c 30 30.00 14.48 9.55 6.53 i.. 5 a 

-----
100 30.00 10.07 5.37 2.92 1.60 

300 30.00 6.51 2.60 1.05 .42 

1000 30.00 5.27 2.37 1.05 .26 

......... 

~ 

TEH PERA TURES IN RADIAL HEAT FLOW 
•••••••••••••••••••••••••••••••• 

LA TENT HEAT 

.5 .7 

5.99 3. 5 6 

3.11 1.49 

.67 ,26 

-
.11 .03 

.06 .oo 

DENSITY, 100 MJ/H 
, 

N 

1.0 

1. 64 

• !+9 

• 0 4 

.oo 

.oo 

2. a 3,0 

• 12 .oo 

.oo .oo 

• 00 .oo 

• oa .oo 

.oo • 00 

LATENT HEAT 
DENSITY 

10ii 

4,0 5.0 10. 0 20.0 50.0 

• 00 .oo • 0 0 -3.91 -4.62 

.OD • 00 -3.26 -4.31 

-
.oo .oo -3.95 -4. 56 

.oo -3.01 -4.1+0 -1+. 91 

-3.77 -4.37 

TEHPERATURE TAUO 
SOURCE INITIAL 

30 -5,00 10-1oau 



TAU 0 
0. (j .1 .2 .3 .4 

10 30 , to 1€:,32 11.01+ 7.93 5 . &0 

30 30. 00 11. 75 &.64 3, 7 3 1,82 

10 0 30. 00 8.35 3 .&& 1. 2 1 . 35 

300 30.00 5,3& 1,27 ,21 , OJ 

1000 30,00 J. 0 8 • '4 2 • 0 2 . oo 

......... 

~ 

T ~HPERATU R E S IN RADIAL HEAT FLOW 
·~···••4•+•••··················· 

3 
LATiNT H ~ AT DENSITY, 10J HJ/H 

N 

. 5 • 7 l.u 

3. 81+ 1,43 , 25 

• bi+ • 16 ,02 

• 10 .01 • 00 

• 01 • 00 .oo 

• Oli • 00 -2,55 

2 . 0 3 . 0 

• c 0 . oo 

• 00 - 3 .12 

-2.84 -&. &3 

-&.2& -7. b& 

-7.&8 -a.ao 

LATENT HEAT 
DENSITY 

100 

4 . 0 5. (J 10. 0 20.0 50.0 

-1.2 2 -5.l & -a.02 -9,C& -9.&3 

-&.11 -1.1 0 -8. && -9.35 

-7. oli -e.12 -9,09 -9.59 

-tl. 28 -8.6& -9. 51 -9.93 

- 9 ."37 -9. &7 

TEH PERA TURE 
SOURCE INITIAL 

TAU 0 

30 -10,0 lil-1000 



APPENDIX D· TABLES OF HEAT FLOW VERSUS 
TIME FOR A SOURCE OF 
FINITE DURATION 

These tables present normalized values 
w (1,1) of the heat flow from a source of 
radius one metre into a medium of conductivity 
one Wm-l K- l for the cases given in Appendix 
C. The dimensionless time t is calculated, as 
in Appendix C, from the diffusivity aA of the 
medium in its original, or undisturbed state, 
A. For a particular application, tabulated 
values must be multiplied by the conductivity 
(wm-1K-l) of the medium immediately adjacent to 
the source and divided by the radius (m), i.e. 

if the medium in contact with the source at 
that t ime is in its original state, or 

kB 2 w(r
0

,kB) = w(l,l) x ~ (Wm- ) 
ro 

if the medium adjacent to the source has 
undergone a change of phase. The phase status 
of the medium in contact with the source is 

· i ndicated beside each entry in the tables as 
"A" (undisturbed, original state) or "B" 
(changed phase). The notation ".AAAE+aa" is 
interpreted to mean ".AAA x 10 +aa ", and a "*" 
replaces any value smaller than lo- 10 Wm- 2 . 

Index blocks along the lower edge of each 
table identify the parametric values used: 
latent heat density (MJ/m3), source and initial 
temperatures (°C), and duration of source 10· 

D 

/5b 



HEAT FLOW IN RADIAL SYH~ETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/H ~ 

TAU HEAT FLOW TAU HEAT FLOW TAU HEAT FLOW 

1.00 .122E•02 181 10.00 .660£+01 IBI 10. 00 .660E•01 18) 
2.00 .100E•02 181 20.00 .549E•01 18) 20. 0 0 .549E•01 (81 
3.00 ,871.E•Oi (BI 30.00 .520E•01 ( B l 30. 0 0 .520E•01 18) 
... 0 0 .846E+01 ( Bl 3 3. 00 .340£+00 (BI 40. o o .475E+01 (8) 

5.00 • 791E•O 1 181 36.00 .168£+00 (BI 50. 00 .460£•01 (Bl 

6.00 .7 29 ff-01 (8) 39.00 .108Ef-OO IB) 60. o o .455E+01 (B) 

7.00 .694E+01 ( Bl 42. 00 .786£-01 !Bl 70. 0 0 .441£•01 I Bl 
8.00 .676Et01 I Bl 45. 00 .60<jE-01 (8) 80. 00 .422E•01 (8) 

9.00 .666Et 01 10) 51. 00 • 397E-D1 (8) 90. 0 0 .409E•01 181 
10.00 .660 E•01 101 6 0. 00 .221E-01 (BI 100.00 .403£•01 (8) 

11. o o .109£+01 (8) 7 0. 00 .117£-01 (8) 110.00 .943E-O 1 (8) 

12.00 ,591HOO 101 8 0. 00 .622E-D2 I BI 12D. 0 0 .474E-01 18) 
13. 00 .385£+00 <Bl 9 0. 00 .329E-02 181 130 • 0 0 .309E-01 (Bl 

14. 00 .268HOO 181 100.00 .171tE-02 !Bl 140. 0 0 .217E-01 (8) 

15.00 .204E•OO 181 200.00 .303E-05 (8) 150,00 .155E-01 !BI 
16.00 .161Et00 (BI 300.00 .527E-08 (8) 170.00 .668E-02 (81 
17. 00 .133Et00 181 400.00 • 181 200.00 .257E-02 18) 
18. 00 • 112 Et00 (8) 500.0D • I Bl 300.00 .445£-03 (8) 

19. 00 .956E-01 (8) 600.00 • !Bl 400. 00 .859£-04 (8) 

20.00 .833E-01 I Bl 70 0. DO • (8) 500.00 .166£-01+ 18) 

l 0. 00 • 232E-01 IBl 800.00 • IBI 600.DD .319E-05 18) 

.. 0. 00 .661E-02 181 90 0. DO • 181 7 OD. 00 .615£-06 <BI 
50.00 .189E-02 IBl 1000.00 • 18) 800.00 .11<jE-06 (8) 

60.00 • 53<jE-03 IBl 2000.00 • 18) 900.00 .228E-D7 IBl 
70.00 .153E-03 181 3000.00 • (8) 1000. 00 .440E-08 181 
80. 00 • 442 E-OI+ 181 2000.00 • 18) 
90. 00 • 126£-04 I Bl 3000.00 • 18) 

BO. 00 • 360£-05 IBl 4000.00 • (Bl 

20 0.00 • 181 5000.00 • 18) 

300.00 • IBl 
400.00 • 18) 
500.00 • I Bl 
600 .00 • (8) 

700.00 • 181 
800.00 • I B l 
900.00 • I Bl 

1000.00 • 18) 

L~TENT HEAT TFHPE RATURE TAUO LATENT HEAT TEMPERATURE TAU 0 LATENT HEAT T EHPERATURE TAU O 
DENSITY <;OURCE INITIAL DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

......._ 10 10 - • 0 I 10 10 10 - • 0 I 30 10 10 -. o I 100 

\r) 
--.J 



HEAT FLOW IN RADIAL SYMMET~Y ............................. 
LATENT HEAT DENSITY, 10 HJIM-, 

TAU HEAT FLOW TAU HEAT FLOW TAU HEAT FLOH 

100.00 .403E+01 181 100.00 .403E+01 (81 
200.00 .3&0E+01 CBI 200.00 .3&0E+01 IBI 
300.00 .348E+01 CBI 300.00 .348E+01 181 
330.00 .270E-01 181 400.00 .327E+01 181 
360 .00 .114E-01 I BI 500.00 .315E+01 181 
390.00 .6&4E-02 <BI &oo.oo • 312E+01 IBI 
4 20. 0 0 .454E-02 <BI 700.00 .310E+01 I BI 
450.00 .337E-02 IBI 800.00 .300E+01 181 
510.00 .198E-02 (81 900.00 • 291E+01 CBl 
600.00 .'!2SE-03 IBl 1000.00 .28&E+01 <BI 
700.00 .400E-03 IBI 1100.00 .704E-02 IBI 
800.00 .173E-03 181 1200.00 .341E-02 CBI 
900. 00 .748E-OI+ IBI 1300.00 • 210E-02 <BI 

1000.00 .323E-OI+ CBI 1400.00 .135E-02 (0) 

2000.00 .730E-08 IBl 1500.00 .879E-03 IBI 
3000.00 • I BI 1&00.00 .573E-03 IBl 
1+000.00 • CBI 1700.00 .374E-03 (B) 

5000.0() • PH 1800.00 .241+E-03 IBI 
6000.00 • CBI 1900.00 .159E-03 <BI 

2000.00 .10 3E-03 IBI 
3000.00 .11+3E-05 IBI 
1+000.00 .198E-07 IBl 
5000.00 • 273E-09 I BI 
&OOO.OD • IBI 

LATENT HEAT TEMPERATURE 
DENSITY SOU~CE INITIAL 

TAUO LATENT HEAT TEMPERATURE 
DENSITY SOU RCE INITIAL 

TAUO LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUO 

-vi 10 10 - • 01 3 00 10 10 - • OI 1000 
<>q 

---------



HEAT FLOM IN RACIAL SYHHET~Y 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/11~ 

TAU HEAT FLOM TAU HEAT FLOM TAU HEAT FLOM 

1.00 .1CJOE+02 IBl 10. 00 .81+2E+01 19) 10. 00 .81+2E+01 CB) 
2.00 .12CJE•02 <BI 2 0. 00 .738E+01 I BI 20. 00 .738E+01 181 
3.00 .117E+02 CBI 30.00 .663E+01 CBI 30. 0 0 .663E+01 CB> 
l+.00 .116E+02 <BI 33.00 .1+55E+o0 181 1+0.00 .653E•01 18) 

5.00 .106E•02 <Bl 36.00 .21CJE+OO IBl 50. 00 .61+3E+01 IBI 
6.00 . 'H5E+01 181 3CJ. 00 .135E+OO IBI 60. 00 .596E+O 1 <BI 
7,00 .CJ21+E+01 <BI 42. o a .30CJE-01 <BI 70.00 .573E+01 181 
8.00 ,888E+01 <BI 45.00 .677E-02 I BI 80. DO .557E+D1 <BI 
CJ. 0 0 .65CJE+01 CBI 51. 00 .256E-OI+ CBI CJO • 00 .545E+01 I BI 

1 a. o o .81+2E•01 I BI 6 0. 00 .636E-01 I Al 100 • 0 0 .537E+01 CBI 
11.00 .11+0E•01 CBI 70.00 .336E-01 I Al 110. 0 0 .116E+OO IBI 
12.00 ,768E•OO I BI 60.00 .20CJE-01 IA I 120 • 0 0 .1+30E-01 CBI 
13, 00 .1+66E+OO CBI CJ 0. 00 .11+6E-01 I Al 130. 0 0 .362E-02 CBI 
14. 00 .287E+OO IBI 10 0. 00 .10CJE-01 I A I 11+0 • 0 0 .CJ65E-DI+ CBI 
1 5 .00 .268E+OO CBI 200.00 .208E-02 CAI 150 • 0 0 .323E-07 IBI 
16.00 .105E•OO CBI 300.00 .863E-03 CAI 170. 0 0 .2CJ1E-O 1 <Al 
17. 00 .372E-01 I Al l+O O.OO .I+ 70 E-03 I A I 200.00 .112E-01 CAI 
18.GO .125 E-01 181 300.00 .307E-02 I Al 
1 CJ. 00 .372E-02 <BI 1+00. 00 .11+CJE-OZ CAI 
2 0.00 .286E-03 CBI 500.00 .881E-03 <Al 
30.00 .685E-01 CAI 6 00. 0 0 .583E-03 CAI 
40.00 .2CJSE-01 I A I 700.00 .1+16E-O 3 CAI 
50.00 .170E-01 I A I 8 00. 0 0 .312E-03 CAI 
60.00 .111E-01 I Al CJ 00. 0 0 .21+3E-03 I Al 
70.00 .781+E-02 IAl 1000.00 .1CJ5E-03 CAI 
60.00 .585 E-02 IAl 
90. 00 ,l+SJE-02 !Al 

100.00 .361E-02 I Al 
200.00 .81+8E-03 CAI 

LATENT HEAT TfHPERA TURE TAU0 LA TENT HEAT T E'1PE RA TURE TAU-0 LATENT HEAT TEHPERATURE TAU0 
DENSITY SOURCE INITIAL OENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

........ 10 10 -5.0 10 10 10 -5.0 30 10 10 -s.o 100 

er 
'--0 



.......__ 
~ 

0 

TAU HEAT FLOW 

100.00 .5J7E+-01 (91 
200.00 .483E+O 1 18) 
300.00 .454E+01 181 
330.CO .311E-01 (BJ 
360.00 .149E-02 IBl 
390.00 .645E-05 CBI 
4 2 0.00 • (8) 

450.0 0 .1 23E-01 I Al 
510.00 .509E-02 <A> 
600.00 .2 6 4E-02 CAI 
7 00 .00 .161E-02 IAl 
800.00 .109E-02 tAI 
900.00 .803E-03 CAI 

1000.00 .616E-03 CAI 
2000.00 .146E-OJ I Al 
3000.00 .700E-Olt IA! 

LATENT HEAT TEMPERATURE 
DE NSI TY SOURCE INITIAL 

10 10 -5.0 

TAUO 

300 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LAT ENT HEAT DENSITY. 10 11J/ 11 "!> 

TAU HEAT FLOW TAU HEAT FLOW 

100.00 .537E+-01 18) 
200.00 • 483E+01 (8) 

300.00 • 454H01 I BI 
400.00 .454E+01 I BI 
500.00 .426E+01 (B) 

600.00 .413E+01 (8) 

700.00 .403E+01 18) 
800.00 .396E+01 181 
900.00 .394E+01 !BI 

1000.00 .394E+01 IBl 
1100.00 .480E-02 IBl 
1200.00 .174E-05 I BI 
1300.00 .199E-01 I Al 
1400.00 .329E-02 CAI 
1500.00 • 20 2E-02 CAI 
1600.00 .11+7E-02 IA l 
1700.00 .114E-02 I Al 
1800.00 .921E-03 (A) 

1900.00 .noE-03 <Al 
2000.00 .660E-03 I Al 
3000.00 • 252E-03 CA I 
c.000.00 .129E-03 CAI 
5 000.00 .6&1E-OC. I A I 
6000.00 .360E-04 IAI 

LATENT HEAT TEMPERATURE 
OEN SI TY SOURCE INITIAL 

TAU0 LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU0 

10 10 -5.0 1000 



......... 
(.J'., 

-....... 

TAU HEAT FLOW 

1.00 .208Et02 IBl 
2.00 .189Et02 <BI 
3.00 .151E+o2 !BI 
1+. a o .t3'lEt02 !Bl 
s .oo .131Et02 !BI 
6 . 00 .124Et02 181 
7.00 .12DEt02 CB) 
6.00 .11&Et02 I BI 
9. 00 .11&E•02 CBI 

10.00 .11&E+02 IBl 
11. 00 .176E•01 IB) 
12.00 .587Et00 (B) 

13.00 .204Et00 IBI 
14. 0 0 .113E-02 !BI 
15. 00 .61+&Et00 CA I 
16.00 .499Et00 I A I 
17. 00 .370Et00 CA l 
16.00 .290E•OO IAI 
19.00 .237 E+OD CA I 
20.00 .200E+OO C Al 
30.00 .&52E-01 IAI 
40.00 .326E-01 I Al 
50.00 .198E-O 1 C Al 
&0.00 .133E-01 CA l 
70.00 .9 5 '<E-02 I A I 
110. 00 .719E-02 I Al 
90.00 .S&OE-02 IAI 

100.00 .41+9E-02 I A I 
200.00 .107E-02 IA> 

LATENT HEAT TEMPERATURE TAU0 
DENS ITY SOURCE INITIAL 

10 10 -10.0 10 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LAT EN T HEAT DENSITY, 10 HJ/M ,3 

TAU HEAT FLOW TAU HEAT FLOW 

10.00 .11&E•02 IB I 10. OD .11&Et02 (81 
20.00 .951E•01 <BI 20. 0 0 .'l51E+01 (81 
3 0. 00 .87&E•01 !BI 30.00 .87&E+01 !BI 
33.00 .597E•DO tOI l+O. D 0 .638E•01 !BI 
3&. 00 .2'l4E-01 !BI 50. 00 .638Et01 !BI 
39.00 .507Et00 CA I 60. 0 0 .780E+01 (8) 

42.00 .211Et00 (Al 70. 00 .754Et01 (8) 

1+5.00 .140E+OO (Al 80 • 0 0 .73&E+01 <BI 
51. 00 .625E-01 IA I 90. 00 .721Et01 !BI 
& o. 00 .4 77E-01 IA> 100.00 .709E+01 !BI 
7 0. 00 .305E-01 I A I 110 • 0 0 .538E-01 (8) 

80.DO .214E-D1 I A) 120. 0 0 .171E+DD C Al 
9 0. 00 .159E-01 C Al 130. 0 0 .&&OE-01 IAI 

100.00 .123E-01 C Al 140 • 0 0 .419E-01 I A I 
200.00 .256E-02 CA> 150 • 0 D .302E-01 I Al 
300.0D .108E-02 CAI 170.00 .185E-01 (A) 

4 0 0. 00 .5'l4E-D3 C Al 200.00 .109E-01 I Al 
300.00 .3&2E-02 CAI 
400.00 .182E-02 CAI 
5 00. 0 0 .109E-02 (A) 
600.00 .732E-03 IAI 
700.00 .524E-03 !Al 
800.DD .394E-O 3 CAI 
900.00 .309E-03 CAI 

1000. 00 .248E-03 (A) 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TA LJ0 LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU0 

10 10 -10.0 30 10 10 -10.0 100 



........_ 
(/'.,_ 

N 

TAU HEAT FLOW 

100.00 .709E+01 I BI 
200.00 .G53Et01 181 
300.00 .G01E+01 18l 
330.00 .G19E-OG IBI 
360.00 .JOiE-01 I Al 
390.00 .1GJ E-01 CAI 
4 20 .00 .109 E-01 I Al 
450.00 • 799E-02 I A I 
5 10.00 .49GE-02 I Al 
GO O.DO .293E-02 IAI 
700.00 .188 E-02 IAI 
80 0.00 .13 2E -02 (Al 
9 00.00 .984 E- 03 I A I 

1000.00 .7G1 E-03 IAl 
2000.no .18G E-03 <Al 
3000.00 .904E-04 I A I 

LATENT HEAT TEMPERATURE TAUO 
DE NSITY SOURCE INITIAL 

10 10 -10.0 3 00 

HEAT FLOW IN RADIAL SYHMET~Y 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/H 3 

TAU HEAT FLOW 

100.00 .709Et01 161 
200.00 .G53E+01 IBl 
300.00 .G01E+01 18) 
400.00 .577E•01 I BI 
500.00 .5GOE+01 181 
GOO.GO .557E+01 IBl 
700.00 • 53GE+01 !BI 
600.00 .53GE+01 181 
90 0. 0 0 • 522E+01 IBI 

1000.00 .513E+01 181 
1100.00 .194E-01 (A I 
1200.00 .659E-02 <Al 
1300.00 .365E-02 (A I 
1400.00 .2G5E-02 IA> 
1500.00 .197E-02 IA I 
1600.00 .154E-02 (A I 
1700.00 .12GE-02 I A I 
1800.00 .105E-0 2 I A I 
1900.00 • 9 0 2E-03 <A I 
2000.00 .781+E-03 I A I 
3000.00 .317E-03 (td 

4000.00 .1G4E-03 <A I 
5000.00 .8G4E-04 I Al 
G000.00 .45GE- 04 <A I 

LATENT HEAT TEMPERATURE TAUO 
DENSITY SOURCE INITIAL 

10 10 -10. 0 1000 

TAU HEAT FLOW 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU 
0 



........... 
<f'
w 

TAU HEAT FLOH 

1.00 .342E+02 (8) 

2.00 .270E+02 <BI 
3.00 .24 2E +02 <BI 

". 0 0 .2 20E •02 IBI 
5.00 .20'3E+02 IBI 
6.00 .201E+02 IBI 
7. 00 .1'3ltE•02 (8) 

8.00 .187Et02 (BI 
q.oo .180E+02 181 

10.00 .176E+02 181 
11. 0 0 .285E+01 IBI 
12.00 .161E+01 IBI 
13. 00 .112E+01 191 
11,. c 0 .827E•OO ( B) 
15. 0 0 .61t5E•OO (13) 

16.00 .510Et00 ( 0) 

17. 0 0 .1+17 E • 0 0 181 
111. 0 0 .31t5E+OO 18> 
1'3.00 .2'30Et00 (8) 

20. 0 0 .25 1E+OO <BI 
30.00 .'334E-01 IBI 
40.00 .47'3E-01 I BI 
50.00 . 252E-01 IBI 
60.00 • 10'3E-01 I B> 
70.00 .554E-02 181 
~o. oo .353E-02 IBI 
qo. oo .246E-02 18) 

100.00 .176E- 02 I Bl 
200.00 .6'30E-04 IBI 
300 . 00 • 273E-05 <Bl 
1+00.00 .108E-06 (81 
5 00. 0 0 .1+ 25E-0 6 191 
&oo.oo .t&BE-0'3 I Bl 
700.00 • (B) 

800 .00 • 191 
qoo .oo • I Bl 

1000.00 • 181 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

10 30 - • 01 

TAUO 

10 

HEAT FLOH IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/H 3 

TAU HEAT FLOM TAU HEAT FL OH 

1 0. 00 .176Et02 <BI 10. 00 .176E+02 <BI 
2 0. 00 .152E+02 181 20. 00 .152E+02 <BI 
3 0. 00 .141Et02 IBI 30. 0 0 .11t1E+02 181 
33.00 .'362Et00 (8) i.o • 0 0 .133E+02 181 
3 6. 00 .lt88E+OO (8) 50.00 .t26E+02 181 
3'3. 00 .313E+OO I BI 60.00 .123E+02 (0) 

4 2. 00 .221E+OO 181 70. 0 0 .121E+02 I BI 
4 5. 00 .168E•OO (BI 80. 00 .117E+02 IB) 
51.00 .110E•OO 181 qo. oo .115E +O 2 181 
6 o. 00 .6'3'3E-01 I BI 100. 00 .113E•02 (8) 

7 0. 00 .478E-01 I BI 110. 0 0 .257E+OO (0) 

80.00 .340E-01 (BI 120 • 0 0 .125E+OO IBI 
'30.00 .225E-01 181 130 • 0 0 .80 BE-01 IBI 

100.00 .11tltE-01 I BI 11+0. 0 0 .5 8'3E-01 (8) 

200.00 .162E-02 181 150 • 0 0 .1+51E-01 18) 
300.00 • 311£-03 181 170 • 0 0 .271E-01 181 
1+00.00 .601E-04 <BI 2 00 • 0 0 .143E-01 (8) 

500.00 .115E-04 181 300.00 .447E-02 181 
600.00 .223E-05 (8) 400.00 .t':lOE-02 181 
700.00 .430E-06 181 500.00 .822E-03 181 
800.00 .828E-07 18) 600.00 . 355E-03 181 
'300.00 , 160 E-07 18) 700 .oo .153E-03 (8) 

1000.00 .308E-08 I B> 800.00 .6 62E-04 181 
2000.00 • IBI qoo.oo .286E-04 181 
3000.00 • (8) 1000 .oo .124E-04 (8) 

2000.00 .280E-08 IBI 
3000.00 • (B) 
4000.00 • IBI 
5000. 00 • (8) 

LATENT HEAT TEMPERATURE TAU o LATENT HEAT TEMPERATURE TAUo 
DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

10 30 -. OI 30 10 30 -. 01 100 



......... 
°'-
~ 

TAU HE AT FLOW 

100.00 .113 Et- 0 2 !BI 
2 00.00 .101£+02 IBl 
3 00.00 . q55 E+01 !BI 
3 1 0 . 0 0 .7 62f-01 IBl 
36 0.DO . 353E-01 IBl 
3'1 0. DO . . 2 1 5E-01 !B l 
4 2 0.0 0 .14".I E-01 I BI 
1+ 5 0. DO .110 £- 01 IBl 
5 10. 0 0 .7 06 E-02 IBI 
&OD.D O .43 6E-02 181 

700.00 . 28 0 E-02 181 
6 0D. DO .161 E-D 2 IBI 
9 0D.O O .11 7E -02 IBJ 

1000. 00 .770 E-03 I Bl 
2 0 0 0. 00 .106E-Ol+ IBJ 
30DO. OO .147E-06 I BJ 
4 0 0D.OO . 2 04E-ll8 IBI 
5 000.00 • I BI 
6 0 0 0.00 • (8) 

LAT EN T HE AT T EMPERATURE TAUO 
DE NS ITY SOU RC E INITIAL 

10 3 0 -. 01 3 00 

HEAT FLOW IN RADIAL S YHHET RY 
•••••••••••••••••••••••••••• 

3 
LAT EN T HE AT DENS ITY, 10 HJ/H 

TAU HE AT FLOW TAU HEAT FL OH 

100.00 .113E+02 I BI 
2 00.00 .101E+02 (8) 

JOO.DO . 9 55E+01 IBl 
i.oo.oo .917E+D1 I BI 
500.00 . 6 65E+01 181 
600.00 .666E+01 (8) 

700.00 .655E+01 (0) 

600.00 .636E+01 18) 

9 0 0. 0 0 .622E+01 IBI 
1000.00 .609E+01 181 

1100.00 .194E-01 (81 

12DO.OO .923E-02 (8) 

1300.00 • 5 %E-02 (81 

1400.00 .432E-02 (8) 

1500.00 • 31l+E-02 18) 

1600.00 .228E-02 IBl 
1700.00 .170E-02 18) 

160 o. 00 .131E-02 IBJ 
1 9 00.00 .10l+E-02 (8) 

2 000.00 .859E-03 IB I 
3000.00 .238E-03 IBl 
l+000.00 • 7 82E-04 IBJ 
5 000.00 .256E-Ol+ 181 

&OOO.OD .81+2E-05 (8) 

LAT E NT HEAT TEMP E RATURE 
DEN SITY SOURC E INITIAL 

TAU O LATENT HEAT TEMPERATURE 
OEN SI TY SOURCE INITIAL 

TAU
0 

10 30 - • 0 I 100 0 



.......... 
<l' 

VJ 

TAU HEAT FLOW 

1.00 .374E+02 IBI 
2.00 .307£+02 (0) 
3.00 .2611E+02 18) 
It. 0 0 .251tE+02 181 
s.oo .241Et-02 (B) 
6. 00 .226002 CBI 
7.00 .216H02 CBI 
6.00 .209E+02 IBl 
9 .00 .203E+02 I BI 

10. 00 .200E+02 CBI 
11.00 .331 E+01 <Bl 
12.00 .186f+01 IRI 
13. o a .t26E+01 I BI 
11+. 00 .8%E+OO CBI 
15.00 .687F+OO 18) 
16.00 .51+0E+OO I Bl 
17. 00 .1+1+3E+OO 181 
111. 00 .366£+00 (B) 

19.00 .311E+OO (B) 

2 0.00 . 268E +IJO (8) 

30.00 .300E-01 18) 
l+O. 0 0 . 899E-03 IBl 
50.00 • IBl 
6 0.00 .l+l+O E-01 I A I 
70. 00 .250E-01 CAI 
~o.oo .170E-01 CAI 
90 .00 .125E-01 IAI 

100.00 . 963E-02 IAI 
2 00. 00 .20 5E-02 I A I 
300 .00 .873E-03 !Al 
1+00.00 .482£-03 CAI 
50 0.00 ,30 6E-03 I A I 

LATENT HEAT TEM PERATUR E TAUO 
DENSITY SOURCE INITIAL 

10 30 -5.0 10 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 HJ/H '> 

TAU HEAT FLOW TAU HEAT FLOW 

1o.00 .200E+02 (0) 10. 00 .200E+02 !BI 
2 o. 00 .170E+02 !BI 20. 0 0 .170E+02 !BI 
30.00 .161E+02 (0) 30. 00 .161E+02 18) 
33.00 .109E+01 ( 8) ltO • 0 0 .150E+02 I 01 
3 6. 00 .51+1E+OO IBI 50. 0 0 .11+2E+02 IB> 
3 9. 00 .31+5E+OO CBI 60.00 .138E+02 CBI 
42.00 .21+3E+OO 18 I 70. 00 .137E+02 ( 81 
1+5.00 .18JE+OO CBI 80.00 .1J5E+02 181 
51.00 .117E+OO (8) 90. 0 0 .130E+02 (8) 

6 0. 00 .591E-01 18) 100.00 .128E +02 181 
7 0. 00 .172E-01 CB I 110.00 .267E+OO 18) 
8 0. 00 .621E-02 (8) 120. 0 0 .137E+OO 181 
90.00 .517E-03 CBI 130. 0 0 .851E-01 I Bl 

100.00 .902E-05 18) 11+0. 0 0 .599E-01 CBI 
2 0 0. 00 .579E-02 I Al 150.00 .l+SOE-01 (8) 

300.00 .218E-02 CAI 170. 0 0 .287E-01 18) 
1+00.00 .115E-02 I A I 200.00 .513E-02 CBI 
500.00 • 713E-03 IA l 300.00 • 18) 
600.00 • 1+85E-03 IA l I+ 00. 0 0 .1+88E-02 I Al 
700,00 .352E-03 IAI 5 00. 0 0 .21+6E-02 I Al 
600.00 .267E-03 I Al 600.00 .154E-02 CAI 
900.00 .210E-03 IA l 7 00 • 0 0 .106E-02 I Al 

1000.00 .170E-03 I Al 600.00 .762E-03 !Al 
900. 0 0 .601E-03 CAI 

1000. 00 .1+79E-03 CAI 
2000.00 .1 3 0E-OJ CAI 

LATENT HEAT TEHP ER ATURE TAUo LATENT HEAT TEMPERATURE TAU0 
DENS ITY SOURCE INITIAL OEN SI TY SOURCE INITIAL 

10 30 -5.0 30 10 30 - 5. 0 100 



HEAT FLOH IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DEN S ITY, 10 HJ/M'j 

TAU HE AT FLOW TAU HEAT FLOW TAU HE AT FLOW 

100.00 .128Et02 IBI 100.00 .128Et02 101 
200.00 .11 5 F.+02 101 200.00 .115E+02 (81 
300.00 .106E+O 2 !BI 300.00 .106E+02 !BI 
330.00 .859E-01 !BI 4 0 0. 00 .105E+02 !BI 
3 60.00 .414E-01 lBI 500.00 .101E+02 !BI 
390.00 .21+4E-01 ( Bl 60 o. 00 .972E+01 <BI 
420.00 .148E-01 (BI 700.00 .948E+01 !BI 
1+50. 00 .902E-02 <F.11 800.00 .939E+01 !Bl 
5 10.00 .423 E-02 !Bl 900.00 .'336E+01 <Bl 
6 00.00 .296E-03 IBl 1000.00 .928E+01 ( Bl 
700.00 • 78 1 E-07 <Bl 1100.00 .213E-01 <Bl 
800.00 .15JE-01 (Al 1200.00 .961E-02 <Bl 
900.00 .331E-D2 <Al 1300.00 .584E-02 IBl 

1000.00 .207E-02 (Al 1400.00 .283E-02 I Bl 
2000.00 ,J63E-03 <Al 1500.00 .122E-02 IBl 
3000.00 .171E-03 <Al 1600.00 .719E-03 <BI 
4000. 0 0 .1394E-04 <Al 1700.00 .211E-03 (Bl 

1800.00 .407E-04 <BI 
1900.00 .1+87E-05 ( Bl 
2000.00 .240E-06 !BI 
3000.00 • 756E-03 <A I 
1+000.00 .350E-03 I Al 
5000.00 .183E-03 <Al 
6000.00 • 968E-04 (A) 

LAT E NT HE AT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUo LATfNT HEAT TEMP ERATURE 
DENSITY SOURCE INITIAL 

TAUo LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU0 

10 30 -5.0 3 00 10 30 -5.0 1000 

~ 
<T" 



........... 
&-..,. 

"-J 

TAU HEAT FLOW 

1.00 .1+25E•02 181 
2. 00 .351E+02 181 
3.00 .30&E+02 181 
4.00 .279E+02 181 
5. 00 .2&2E+02 (81 
0. 00 .251+Et-02 181 
7. 00 .251E+02 (I'll 

8. 00 .242E+02 !Ol 
9.00 .232E•02 IBl 

10.00 .225E+02 (8) 

11. 00 .359f•Ot ( Bl 
12. 00 .199E+01 (8) 
13.00 .135Et-01 181 
14. 00 .996E+OO (8) 
15.00 .780E•OO (8) 

1&. 00 .&25E+OO 181 
17. 00 .510E+OO (8) 

16.00 .327E•DO CBI 
19.00 .196E+OO ( 8) 
20 .00 .149E•OO (8) 

l0.00 .188E+OO IA! 
40.00 .757E-01 (Al 
50.00 .l+J3E-01 (A I 
60.00 .283E-01 (Al 
70.CO .200£-01 (Al 
~o.oo .150E-01 IAI 
90. 00 .116E-01 (Al 

100.00 .925E-02 !Al 
200.00 .218E-02 !Al 
300.00 .91+7E-03 !Al 
400.00 .528E-03 ! Al 
500.00 .336E-03 !Al 

LATENT HEAT TEM PERATURE TAUo 
DENSITY SOURCE INITIAL 

10 30 -10.0 10 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 10 MJ/M ; 

TAU HEAT FLOW TAU HEAT FLOW 

10.00 .225E•02 PH 10. 0 0 .225E•02 (8) 

20.00 .1'HH02 <BI 20. 00 .197E•02 (8) 

30.00 .176E•02 <BI 30. 0 0 .176E+02 (8) 

3 3. 00 .120E+Ot <BI l+O. 0 0 .1&7E•02 (8) 
3 &. 00 .&07E+OO (81 50. 00 .1&1E+02 (8) 

3 9. 00 .394E+OO 181 &0.00 .100Et-02 (BI 
42.00 .283E•OO 181 70. 0 0 .153E+02 (8) 

4 5. 00 .171E•OO (B) 80. 00 .149E+02 (8) 

51. 00 • 57&E-01 (8} 90. 0 0 .11+5E+02 (8) 

0 o. 00 • 869E-05 <BI 100. 0 0 .142E+02 (8) 
70.00 .964E-01 IAI 110.00 .321+E+OO (8) 

8 0. 00 .550E-01 ! Al 120.00 .155E+OO ( 81 
90.00 .379E-01 IA I 130. 0 0 .96&E-01 (8) 

100.00 • 281E-O 1 IAI 11+0. 00 .310E-01 (8) 

200.00 • 535E-02 (A I 150. 0 0 .894E-02 181 
300.00 .222E-02 (Al 170.00 .965E-08 ( 81 
400.00 .121E-02 I Al 200.00 .306E-01 !Al 
500.00 .743E-03 IA l 300.00 .794E-02 CAI 
600.00 .521+E-03 I Al 4 00 • 0 0 .JBl+E-02 ! Al 
700.00 .382E-03 (Al 5 00 • 0 0 .228E-02 IA! 
600.00 • 291E-03 ! Al 600.00 .151E-02 IAI 
900.00 .230E-03 IA I 7 00 • 0 0 .10 8E-02 (A) 

1000.00 .187E-03 !Al 800.00 .80&E-OJ !Al 
900.00 .628E-03 IAI 

1000.00 .505E-03 I Al 
2000.00 .11+2E-OJ (A) 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUO LATENT HEAT TEMPERATURE 
On!SITY SO~CE INITIAL 

TAU 0 

10 30 -10.0 30 10 30 -10.0 100 



.......... 

°" 0() 

TAU HEAT FLOW 

100.00 .11+ 2 E+02 181 
20 0.00 .129E•02 181 
300. 00 .120F+02 181 
330.00 .936E-01 (13) 

360.00 .1+1+1tE-01 I BI 
B0 .00 .9 2 1f-02 181 
1+ 2 0.00 .981+E-03 181 
450.00 ,1+63E-O 8 (0) 

510 . 00 .146E-01 <A I 
6 00. 00 .695E-02 <Al 
700.00 .419E-02 <Al 
800.00 . 286E -O 2 (A I 
900 , 00 .20 9E-02 <Al 

1 00 0.00 .161E-02 I A I 
2000 .00 .379 E- 03 IAl 
30 00.00 .t.8JE-03 (A) 
4COO,OO . 960E-04 !Al 

LATENT HEAT TEMPERATURE 
DENSI TY SOURCE INITIAL 

10 JO -10. 0 

TAUO 

J 00 

HEAT FLOW IN ~AOIAL SYHHETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENS ITY, 10 HJ/H ' 
TAU HEAT FLOW TAU HEAT FLOW 

100.00 .11+2E+02 (8) 

200.00 .1 2 9E•02 181 
300.00 .1 2 0E+0 2 !BI 
1+00.00 .119E+02 (8) 

50 0. 0 0 .113E•02 !BI 
600.00 .110E+02 (8) 

700.00 .107E•02 181 
800.00 .105E+02 18) 

900.00 .104E+02 !Bl 
1000.00 .104E•02 (8) 

1100. 00 .214E-01 181 
1200.00 .587E-02 (8) 

1300.00 ,113E-03 <Bl 
1400.00 • 181 
1500.00 ,61+0E-02 (A I 
1600.00 .1+17E-02 <Al 
1700.00 • 313E-02 <A I 
1800.00 , 249E-02 <Al 
1900.00 • 207E-02 <Al 
2000.00 .176E-02 <Al 
3 DC 0,00 .663E-03 I A I 
4000.00 .340E-03 (A I 
5000.00 .179E-03 <Al 
6000.00 .947E-04 <A I 

LATENT HEAT TEMPERATURE TAU O LATENT HEAT TEMPERATURE TAUO 
DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

10 JO -10. 0 1000 



--...... 
er-.. 
~ 

TAU HE AT FLOW 

1.00 .200E+02 !BI 
2.00 .193E+02 <BI 
3. 00 .1'l3E+02 !BI 
4.00 .1 55 E+02 IBI 
s.oo .t22E+02 !BI 
6 .00 .117E+02 !BI 
7. 00 .117E+02 !Bl 
8. 00 o117E+02 ! BI 
'l . 0 0 .117E+02 <BI 

10.00 .117E+02 !BI 
11.0 0 .191+E+01 I BI 
12.00 .10 &E •01 ( BI 
1 3 .00 .584E+OO (BI 
14.00 .321E•OO ! BI 
15 . 00 .t8 2E +OO I BI 
16.00 .100E+OO 181 
17. 0 0 .570E-01 I BI 
18. 0 0 .313E-01 I BI 
1'l. 00 .t7 BE -01 181 
20 . 00 • 'l77E-02 181 
30 . 00 .282E-OI+ !BI 
40.00 • 813E-07 !BI 
50.00 • 241E-09 ! BI 
60 .00 • !BI 
70.00 • ! BI 
I.I 0. 0 0 • I BI 
90.CO • I BI 

100.00 • ! BI 
200.00 • I 81 
300.00 • 181 
400.00 • ! Bl 

LATENT HEAT TEMPE RATURE TAU0 
DENSI TY SOURCE INITIAL 

100 10 - • Ol 10 

HEAT FLOW IN RADIAL SYHHETRY 
•••••••••••••••••••••••••••• 

LAT EN T HEAT DENSITY, 100 HJ/H·} 

TAU HEAT FLOW TAU HEAT FLOW 

10.00 .117E+02 !BI 10. 0 0 .117E+02 !BI 
20.00 .81+1+E+01 IBI 20.00 .844E+01 <BI 
30.00 .840E+01 (8) 30 • 0 0 .840E+01 (81 
3 3. 00 .630E+OO 181 ltO. 00 .81+0E+01 (BI 
36.00 .281+E+OO (8) 50. 0 0 .66'lE+01 IBI 
3 'l. 00 .130E+OO !BI 60. 0 0 .654£+01 !BI 
4 2. 00 .5'l5E-01 !BI 70. 00 .651+E+01 !BI 
4 5. 00 .276E-01 IBI 80. 0 0 .654E+01 !BI 
51. 00 .582E-02 !BI go.no .654E•01 (8) 
60.00 • 57DE-03 <BI 100 • 0 0 .654E+01 !BI 
7 0. 00 .428E-OI+ !BI 110. 0 0 .152E+OO <BI 
6 0. 00 • 321E-05 IBI 120. 0 0 .3'l5E-01 <BI 
9 0. 00 .245E-06 IBI 130 • 0 0 .194E-01 (81 

100.00 .183E-07 (81 140.00 .105E-01 !BI 
200.00 • (81 150. 0 0 .574E-02 !BI 
300.00 • IBI 170.0D .171E-02 !BI 
400.00 • I BI 200.00 .278E-O 3 IBI 
soa.ao • !Bl 3 00. 0 0 .656E-06 !BI 

4 00. 0 0 .155E-08 ! BI 
500.00 • IBI 
600.00 • !BI 
700.00 • !BI 
8 00. 0 0 • !BI 
'l00.00 • !BI 

LATENT HEAT TEMP E RATURE TAUO LATENT HEH TEMPERATURE TAUo 
DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

100 10 - • 01 30 100 10 -.01 100 



HEAT FLOW IN RADIAL SYHHETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 HJ/H 3 

TAU HEAT FLOW TAU HEAT FLOW TAU HEAT FLOW 

100. 00 .651+E+01 181 100.00 • 654E+O1 181 
200.00 .537E+01 IBI 200.00 .537E+01 CBI 
300. 00 .1+71H01 IBI 300.00 .1+71E+01 IBI 
330.00 .41+1+E-01 <A I 400.00 .455E+O 1 101 
360.00 .171E-01 I BI 500.00 .455E+01 I BI 
3 90.00 .667E-02 IAI 600.00 .455E+01 181 
420.00 .278E-02 I BI 700.00 .407E+01 (0) 

450.00 .112E-02 IBI 800.00 .395H01 IBI 
5 10.00 .181E-03 101 900.00 .395E+01 101 
6 00.00 .11 9 E-04 <BI 1000.00 .395E+01 <BI 
700.00 .574E-06 CBI 1100.00 .108E-01 (0) 

800.00 . 278E-07 IBI 1200.00 .233E-02 IBI 
9 00.00 .134E-08 IBI 1300.00 .504E-03 IBI 

1000.00 • (01 140 o. 00 .109E-03 101 
2000.00 • I BI 1500.00 .237E-04 IBI 
3000.00 • ( 81 1600.00 .510E-05 IBI 
4000.00 • 101 1700.00 .llOE-05 (BI 
5000.00 • I BI 1800.00 .239E-06 101 
6000.00 • I BI 1900.00 .516E-07 101 

2000.00 .112E-07 IBI 
3000.00 • (B) 
4000.00 • I B l 
5000.00 .. (BI 
6000.00 • IBI 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUo LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU0 LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUO 

100 10 - • 01 3 00 100 10 - • O I 1000 
--...... 
--.J 
0 



HEAT FLOW IN PADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/H
0 

TAU HE AT FLOW TAU HEAT FLOH TAU HE AT FL OH 

1. 0 0 .272E+02 IBl 10.00 .117E+02 IBI 10. 00 .117E+02 IBl 
2. 00 .19JH02 181 2 0. 00 .117E+02 I BI 20. 0 0 .117E+02 (8) 

3. 00 .193E+02 18) 3 0. 00 .691E+01 IB) 30. 00 .891E+01 I Bl 
4. 00 .193E+02 <Bl 33.00 .571tE+OO I Bl ltO • 0 0 .640E+01 (B) 
5.00 .193E+02 181 36.00 .274E+OO (8) 50. 00 .640E+01 (8) 

6.00 .162E+02 <Al 3 9. 00 .208E+OO 18) 60. 00 .640E+01 I Bl 
7. 00 .134E+02 181 42. 00 .391E-01 <Bl 70.00 .840E+01 <B> 
8. 00 .120E•02 181 I+ 5. 00 .693E-02 IBI 60 • 0 0 .640£+01 18) 
9.00 .117£+02 18) 51.00 .205E-03 IBI 90. 0 0 .730E+01 181 

10. 0 0 .117E+02 <Bl 6 o. 00 .107E-05 181 100. 0 0 ,693E+01 181 
11. 00 .194Et01 (8) 7 0. 00 .309E-08 18) 110.00 .160E+OO I Bl 
12.00 .106£+01 18) 80.00 • IBI 120 • 0 0 .424£-01 IBl 
13. 00 .562E+OO I BI 90.00 • (8) 130. 0 0 .319E-02 I BI 
11+.00 .321E+OO 18) 100.00 • (B) 140. 0 0 .243E-03 18) 
15. 00 .162£•00 18) 200.00 .504E-02 I Al 150.00 .182E-Olt 181 
16.00 .100E+OO I Bl 300.DO .170E-02 (Al 170. 0 0 .1D3E-06 IB) 
17. 00 .566£-01 I Bl l+O 0. 0 0 .656E-03 I Al 200. 00 • (B) 
18.00 .313E-01 (8) 500.00 .518E-03 I Al 300.00 .450E-01 I Al 
19.00 .220E-01 IBI 600.00 .3i.?E-03 IAI 1+00.00 .1+14E-02 <Al 
20.00 .41+2E-02 IBl 500.00 .190E-02 <Al 
30. 00 .636£-09 IB) 6 00. 0 0 .113E-02 IA) 
I+ 0. 0 0 • (El) 700.00 .757£-03 <Al 
50.00 .638E•OO I Al 600.00 ,544E-O 3 CAI 
60.00 .536E-01 I A I 900.00 .1+11E-O 3 I Al 
70.00 .262E-01 I A I 1000.00 ,323E-03 <Al 
110. 00 .163£-01 <Al 
90. 00 .115E-01 <Al 

100.00 .851E-02 <Al 
200.00 .160E-02 IAI 
300.00 .659E-03 I A I 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU o LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU o LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU 0 

--- 100 10 -5.0 10 100 10 -s.o 30 100 10 -s.o 100 

--J 
'-., 



--.J 
fV 

TAU HEAT HOH 

100. 00 .693H01 <BI 
200.00 .65!+E+01 I BI 
300.00 .568E+01 (F!) 

310.00 .403E-01 (8) 

360.00 .102E-02 (8) 

390.00 .255E-04 I BI 
420.00 .6 3 8E-06 <BI 
!+50.00 .160E-07 ( 8) 

510.0 0 • I BI 
600.00 • I BI 
700.00 .. IBl 
1100.00 .459E-O 2 I A I 
900.00 .226£-02 I Al 

1000.00 .144E-02 IAI 
2000.00 • 224E-03 IAI 
3000. 00 .103E-03 I Al 

LATENT HE AT TEMPERATURE 
OE N SI TY SOUR~E INITIAL 

100 10 -5.0 

TAU o 

300 

HEAT FLOH IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/M :_, 

TAU HEAT HOH TAU HEAT FL OH 

100.00 .693E+01 (BJ 
200.00 .654E+01 (8) 

300.00 .568E+01 (B) 

400.00 .537E+01 <BI 
500.00 .537E+01 <BI 
600.00 .537E+01 IBl 
700.00 .537E+01 IBI 
800.00 .lt92E+01 (8) 

900.00 .477E+01 IBI 
1000.00 .1+69E+01 <BI 
1100.00 .270E-02 181 
1200.00 .63'4£-05 IBI 
1300.00 .150 E-07 18) 
ilt00.00 .. 181 
1500.00 • 181 
1£>00.00 .. (8) 

1700.00 .. 18) 
1800.00 • (8) 

1900.00 .11t3E+OO (Al 
2000.00 • 371£-02 IAI 
3000.00 .lt19E-03 IA l 
4000.00 .198E-03 I A I 
5 ooo. 00 .104E-03 <Al 
6000.00 .550 E-04 I Al 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU
0 

LATE NT HE!\ T TE HPERA TUR E 
DENSITY SOURCE INITIAL 

TAU0 

100 10 -5.0 1000 



'1 
VJ 

TAU HEAT FLOW 

1.00 .440[+02 181 
2.00 .235f+02 181 
J.00 .193£+02 181 
4.00 .193f+02 IBl 
5. 00 .193£+02 181 
fl. 0 0 .193E+02 CBI 
1.00 .193E+02 181 
e. oo .193E+02 181 
9.00 .184E+02 181 

10.00 .156E+02 IBl 
11. 00 .2J5E+01 181 
12.00 .959E+OO 181 
13.00 .1'32E+OO I BI 
14. o o .385E-01 I BI 
15.00 .837E-02 181 
16.00 .168E-02 I 81 
17.00 .364E-O 3 I BI 
18. OD .730E-04 181 
19.00 .159E-04 CBI 
20.00 .679E-07 I BI 
JO.OD .246E+OO I Al 
40.00 • 763E-01 I Al 
50.00 .398E-01 IAl 
60.00 .248E-01 I Al 
70.00 .170E-01 I Al 
110. 0 0 .124E-01 C Al 
90.00 .946F.:-02 IAl 

100.00 .746E-02 IAl 
2 00.00 .168E-02 IAl 
300.00 .722E-03 I Al 

LATENT HFAT TFHPERATURE 
DENSITY SOURCE INITIAL 

100 10 -10. 0 

TAU
0 

10 

HEAT FLOW IN RADIAL SYH~ETRY 
•••••••••••••••••••••••••••• 

LATFNT HEAT DENSITY, 100 HJ/H , 

TAU HEAT FLOW 

10.00 .156E+02 181 
20.00 .120E+02 (81 
3 0. 00 .117E+02 181 
33.00 .584E+OO 181 
3 6. 00 .lOJE+OO 181 
3 9. 00 .177E-01 <BI 
42. 00 .155E-03 IBl 
45.00 .146E-05 IBl 
51.00 • (8) 
6 o. 00 .272E+OO I Al 
7 o. 00 .821E-01 IA I 
80.00 .461E-D1 IA I 
90.00 .306E-01 I Al 

too.oo .221E-01 IAI 
20 0. 00 .381tE-02 CAI 
JOO.OD .156E-02 I A I 
400.00 .843E-03 I Al 
500.00 • 528E-03 I Al 
600.00 .362E-03 IA l 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU 0 

100 10 -10. D 30 

TAU HEAT FLOW 

10. 00 .156E+02 181 
20. 00 .120E+02 CBI 
30. 00 .117E+02 (8) 
40. 0 0 .117E+02 I BI 
50. 00 .106E+02 181 
60. 0 0 .992E+01 181 
70. 00 .965E+01 I BI 
80. 00 .944E+01 I BI 
90. 00 .928E+01 181 

100 • 0 0 .914E +O 1 (8) 
110. 0 0 .311E-01 <BI 
120 • 0 0 .893E-04 181 
130. 0 0 .409E-07 181 
140 • 0 0 • I BI 
150.00 • 181 
170.00 .522E-01 I Al 
2 00. D 0 .205E-01 I Al 
3 00. 0 0 .530E-02 <Al 
4 00. 0 0 .250E-02 I Al 
500.00 .146E-02 !Al 
600.00 .962E-03 I Al 
700.00 .682E-D 3 I Al 
eoo.oo .509E-03 IAI 
900.00 .395E-03 I Al 

1000.00 .317E-OJ I Al 

LATENT HEAT TEMPERATURE TAU o 
DENSITY SOURCE INITIAL 

100 10 -10.0 100 



-'1 
~ 

TAU HEAT FLOW 

100. 0 0 .91'+E+H (BI 
200. 00 .840E+01 !BI 
300.00 .755E+01 <BI 
330.00 .899E-O 3 (BI 
3 60. 0 0 .'+69E-07 181 
390.00 • 181 
1+20.00 • 750f-01 IAJ 
450.00 .<.'29 E-01 <A I 
510.00 .949E-02 IAI 
6 00.00 .!+67f-02 IAI 
700. 00 .277E-02 IAI 
800.00 .186E-02 IAI 
900.00 .13'+E-02 IAJ 

1000.00 .102E-02 IAI 
20'10. 00 . 232E-03 IAI 
3000.00 .11 2E-03 <Al 

LATENT HEAT TEM PE RATURE 
DENSITY SOURCE INITIAL 

uuo 

100 10 -10.0 300 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/M
3 

TAU HEAT FLOW TAU HEAT FLOW 

10 0. 00 .91'+E+01 <BI 
20 0. 00 .840E+01 <BI 
300.00 • 755E+01 (BI 
400.00 , 730E+01 I BI 
500.00 , 712E+01 IBJ 
600.00 .698E+01 I BI 
700.00 .687E+01 181 
800.00 .65t+E+01 (8) 

900.00 .651+E+01 18, 
1000.00 .65'+E+01 (8) 

1100.00 .288E-05 (BI 
1200.00 • <BI 
1300.00 .117E-01 <A J 
1400.00 .530E-02 I Al 
1500.00 .336E-02 I A I 
ie.oo.oo .242E-02 IAI 
1100.00 .186E-02 <A I 
1800.00 .150E-02 <Al 
1900.00 .124E-02 I A I 
2000.00 .106E-02 IA I 
3000.00 .39'+E-03 <A I 
4000.00 .202E-03 IAI 
5000.00 .106E-03 IAI 
6000.00 .562E-0'+ I A I 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU
0 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAUO 

100 10 -10. 0 100 D 



---.... 
'-' VJ 

TAU HEAT FLOW 

1.00 .580Et02 (l'l) 

2.00 .420E+02 fBI 
3. 0 0 .360E•02 (8) 
4.00 .352Et02 (81 
5.00 .352ft02 CBI 
6.00 .J15E+02 181 
7. 00 .282F•02 !81 
8 .oo .267Et02 CB) 
9.00 .259 Et02 191 

10. 0() .255E+02 181 
11. 00 .424E+01 CBI 
12.00 .2 6JE +01 ( 81 
13. 00 .187E•01 181 
14.00 .141E+01 (8) 

15. 00 .109Et-01 ( 8) 
16.00 .833 E•OO (BI 
11.00 .648Et00 I B l 
18. 0 0 .498E+OO CBI 
19. D 0 .387E+OO (81 
20.00 .286£+00 !BI 
10.00 .307E-01 (13) 

'+ 0. 0 0 .685E-02 !BI 
5 0. 00 • 259E-0 2 <BI 
f) 0. 00 .759 E-03 !BI 
70.CO .222 E-03 <BI 
80 . 00 .646E-04 C8) 
90.00 .190E-04 (BI 

100.00 • 556E-05 (R) 

200.00 • (9) 

300.00 • 181 
4 oo. 00 • c 131 
5 00.00 • <BI 
600.00 • !BI 
700.00 • 191 
1100.00 • (81 
900.00 • (81 

1000.00 • (BI 

LATENT HFAT TEMPER ATURE 
DENSITY SOURCE INITIAL 

100 30 - • 0 I 

TAU o 

10 

HEAT FLOW IN RADIAL SYH~ETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENS I TY, 100 MJ/H j 

TAU HEAT FLOW TAU HEAT FLOW 

10.00 .255Et02 CBI 10. 00 .255Et02 ( 81 
2 0.00 .214E+02 CBI 20. 00 .214E+02 CBI 
30.00 .197E+02 CBI 30. 0 0 .197E+02 CBI 
3 3. 00 .151E+01 181 40. 00 .196Et02 (8) 

36.00 .850E+OO ( 81 50. 0 0 .174E+02 CBI 
39.00 .560E+OO CBI 60. 00 .165E•02 (8) 
4 2. 0 0 • 383£+00 !BI 70. 00 .162Et02 (81 
45.00 .259£+00 !BI 80.00 .161E+02 !BI 
51. 00 .965E-01 ( 81 90. 0 0 .161E•02 181 
60.00 .397E-01 ( 8) 100.00 .160E+02 CBI 
7 0. 00 .208E-01 !BI 110.00 .391E+OO (8) 
8 0. 00 .113E-01 181 120 • 0 0 .175E+OO (81 
90.00 .615E-02 181 1 JO • 0 0 .108E+OO (81 

100.00 .335E-02 (8) 140. 0 0 .751E-01 (8) 

20 0. 00 • 792E-05 (8) 150 • 0 0 .545E-01 CBI 
3 0 0. 00 .187E-07 181 170. 0 0 .2%E-01 (81 
400.00 • CBI 2 DO • 0 0 .119E-01 !BI 
5 D D. 00 • c 81 300.00 .571+E-03 (8) 

600.00 • CBI 400.00 .278E-OI+ !BI 
700.00 • !BI 500.00 .135E-05 CBI 
800.00 • (9) 600.00 .650E-07 (BI 
900.00 • <BI 700.00 .315E-06 (81 

1000.00 • (81 8 00. 0 0 .152E-09 !BI 
2000.00 • 181 900,00 • 181 
3000.00 • ( 81 1000. 00 • CBI 

2000. 00 • (8) 

3000.00 • (9) 

1+000.00 • <BI 
5000.0D • (B) 

LATENT HEAT TEMP E RATURE TAU0 LATENT HEAT TEMPERATURE TAU 0 
DEN SITY SOURCE INITIAL DENSITY SOURCE INITIAL 

100 30 -. o I 30 100 30 -. 0 I 100 



--.j 
6" 

T.11 U HEAT FLOW 

100.00 .160E+02 IBI 
200.00 .136 E+02 (01 
300.00 .122F+02 101 
:no. oo .121E+OO <BI 
36('.00 .593E-01 <BI 
39 0.00 .358E-01 <BI 
420.00 .224f-01 <BI 
450.00 .142£-01 <BI 
5 10.00 .566E-O 2 I BI 
6 00. 00 .143E-02 <BI 
700.00 .309f-03 <BI 
8 00.00 .667E-04 <BI 
900.00 .ti.4 E-Olo <BI 

1000.00 • JUE-05 I Al 
2000.00 • <BI 
3000.00 • I BI 
4000.00 • CBI 
5000.00 ,, <BI 
6000.00 " <BI 

LATENT HEAT TEHPEPATURE TAUo 
DENSITY SOURCE INITIAL 

100 30 -. 01 3 00 

HEAT FLOW IN RAOIAL SYHHET~Y 
•••••••••••••••••••••••••••• 

LAT ENT HEAT DEN SI TY, 100 HJ/H :'J 

TAU HEAT FLOW TAU HE AT FLOW 

100.00 .160E+02 <Al 
200.00 .136E+02 <BI 
300.00 .122E+02 101 
1+00.00 .119E+02 I BI 
500.00 .118E+02 IBl 
600.00 .112E+02 <BI 
700.00 .107E+02 <BI 
800.00 .105£+02 101 
90 0. 00 .105E+02 18) 

1000.00 .105E+02 (01 
1100.00 .340E-01 (01 
1200.00 .ti.3E-01 181 
1300.00 .656E-02 (BJ 
11+00.00 • 261E-02 <BI 
1500.00 .10 8 E-0 2 181 
1600.00 .619E-03 IBI 
1700.00 .401E-03 <BI 
1800.00 .270E-03 <BI 
1900.00 .180E-03 <BI 
2000.00 .122E-03 101 
3000.00 .233E-05 <el 
4000.00 .44 7E-07 <BI 
5000.00 .856E-09 <BI 
600 o. 00 • 181 

LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU0 LATENT HEAT TEHPERATURE 
DENSITY SOURCE INITIAL 

TAU O 

100 30 - • Ot 100 0 



HEAT FLOW IN RADIAL SYHHET~Y 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/H 3 

TAU HEAT FLOW TAU HEAT FLOW TAU HE AT FLOW 

1.00 .580Et0 2 I Bl 10. 00 .267Et02 <Bl 10. 00 .267E+02 I Bl 
2.00 .491lE+02 181 20.00 .251E+02 181 20. 0 0 .251Et02 I Bl 
3.00 .374002 181 30.00 .203E+02 181 30. 0 0 .203Et02 I BI 
4.00 .354H02 181 33.00 .150Et01 I Bl 40. 00 .197H02 I Bl 
5.00 .352Et02 181 3 6. 00 .835Et00 <BI 50. 00 .1 %Et02 <Bl 
6. 0 0 .352ft02 <Al 3 9. 00 .549Et00 181 60.00 .193Et02 IBI 
7. 00 .340002 !Bl 42.00 .374E+OO <BI 70. 0 0 .175E+02 I BI 
8 .oo ,307Et02 <BI 4 5. 00 .259Et00 I Bl 80.00 .165Et02 IBl 
9.00 .282Et02 IBI 51. 00 .124Et00 181 90. 00 .162Et02 181 

10.00 .2 6 7Et02 181 6 o. 00 .409E-01 181 100.00 .161E+02 (81 
11. 00 .428Et01 I BI 70.00 .120E-01 181 110.00 .457Et00 IBl 
12.00 .259Et01 181 8 0. 00 ,350E-02 I BI 120.00 .222Et00 181 
13. 0 0 .184001 I 81 90.00 .813E-03 181 130. 0 0 .120Et00 181 
14.00 .137Et01 CBI 100.00 .611E-04 181 140.00 .654E-01 181 
15.00 .106Et01 181 200.00 • I BI 150.00 .356E-01 181 
16.00 ,813Et00 181 3 0 0. 00 .107E-01 IAI 170.00 .106E-01 181 
17.00 .632E+OO 181 40 0. 0 0 • 30 2E-02 I Al 200.00 .173E-02 181 
18.00 .48&Et00 181 500.00 .155E-02 <Al 3 00. 0 0 .570E-O& 181 
t9. 00 .379Et00 181 60 0. 00 .962E-03 IA I 400.00 • <Bl 
20.00 .290E+OO 181 700.00 .&58E-03 I Al 500.00 • (81 
30.00 .218E-O 1 181 80 0. 0 0 .480E-03 I A I 6 00. 0 0 • 181 
40.00 • t85E-02 181 900.00 .3&8E-03 I A I 700.00 .730E-02 I Al 
50.00 .551f-05 181 1000.00 .291E-03 IA I 8 00 • 0 0 .282E-02 IAI 
&0.00 .159E-07 181 900,00 .168E-02 !Al 
70.00 • 181 1000. 00 .116E-02 <Al 
8 0.00 • (I'll 2000. 00 .213E-03 I Al 
90.00 • 181 3000.00 .995E-04 I Al 

100.00 • I BI 
200.00 • 522E-O 2 I Al 
300.00 .178E-02 !Al 
400.00 .899f-03 <Al 
500.00 .54&E-03 I Al 
60 0. 00 .366E-03 !Al 

LAT EN T HEAT TEMPERATURE 
DENS ITY SOURCE INITIAL 

TAU0 LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU a LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITI~L 

TAU 0 

--- 100 30 -5.0 10 100 30 -5.0 30 100 30 -5.0 100 

-'1 
-'1 



--... 
'-.I 
°') 

TAU HEAT FLOW 

100.00 .161E+02 181 
20 0.00 .139E+02 <BI 
300.00 .136E+O 2 I BI 
330.00 .136E+OO (BI 
360.00 .535E-Ol (BI 
390.00 .214£-01 I BI 
420. 00 .8&6E-02 I BI 
450.00 .3 50f-02 !Al 
~10 .00 .5& 6 E-03 IOI 
&0 0.00 .329E-04 IBI 
700.00 .179 E-05 IBI 
600.00 .247 £-07 181 
900 .00 • I BI 

1000.00 • IBI 
2000.oa .102E-02 I A I 
3000.00 .310E-03 IAI 
4 00 0.00 .15& E-03 I Al 
5000.GO .619E-04 I Al 
&ooo . oo .434E-04 IAI 

LATENT HEAT TEHPERATURE TAU o 
DENSITY SOURCE INITIAL 

100 30 -5.0 3 00 

HEAT FLOW IN RAOIAL SYHHETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 MJ/H ; 

TAU HEAT FLOW TAU HEAT FLOW 

100.00 .161E+02 IBI 
2 0 0. 00 .139£+02 181 
300.00 .136E+02 I BI 
400.00 .131E+02 (BI 
500.00 .120E+02 IBI 
600.00 .118E+0 2 181 
700.00 • t 18E+02 IBI 
600.00 .118 E+02 IBI 
900.00 .116E+o2 IBI 

1000.00 .111E+02 IBI 
1100.00 .305E-01 IBI 
1200.00 .125E-01 IBI 
1300.00 • 70&E-02 I B l 
1400.00 • 272£-02 I BI 
1500.00 .586£-03 (BI 
1600.00 .128E-03 181 
1700.00 .27&E-OI+ IBI 
1600.00 .597E-05 IBI 
1900.00 .129E-05 IBI 
2000.00 .2 60 E-0& 181 
3000.00 • <BI 
400 0 .oo • I BI 
5000.00 • 54&E-03 (A I 
6000.00 .259£-03 IA I 

LATENT HEAT TEMPERATURE TAU o LATENT HEAT TEMPERATURE TAU 0 
DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

100 30 -5.0 1000 



--.... 
'1 

-.......0 

TAU HEAT FLOW 

1. 0 0 . 581+Et02 (81 
2 .00 .578E+02 !B) 

3. 00 .432E+02 I BI 
4. 00 .366E +02 181 
5.00 .3 52E +02 (BI 
6 . 00 .35 2E +02 ( 8) 
7.00 .352E+02 181 
1.1 .00 • 352E+02 I 8 ) 
9.00 .344E+02 (B) 

10.00 .317E+02 (8) 

11.00 .1+77E+01 IBI 
12.00 .270 E+01 I BI 
13.00 .180E+01 (9) 

14. 0 0 .13 2E+0 1 181 
15. 00 .10 3E +01 181 
16.00 .831E+OO (8) 

17. 0 0 .578 E +OO I BI 
16.00 .321E+OO (0) 

19. 00 .t83E+OO 181 
20 . 00 .100E+OO 181 
JO .CO .290E-03 IBI 
40. 0 0 ,J4 2E-0 9 I BI 
50.00 .979E+OO I Al 
60 . 00 .10 6E +OO I A) 
7 0. 0 0 .538E-01 IA l 
110 . 0 0 .J4 2E-0 1 (Al 
90.00 .24 2E-01 IAI 

100 .00 .1 8 1E-01 I Al 
200 . 00 .31+ 9E-02 IA> 
3 00. 0 0 .14 5E-02 I Al 
4 00 . 0 0 .790E-03 CAI 
500 . 00 .4 98F -OJ CAI 
6 00 . 00 .34 2E-03 IAI 

LATENT HEAT TEMPERA TURE TAU 0 
DENSITY S OURCE INITIAL 

100 30 -10. 0 10 

HEAT FLOW IN RADIAL SYMMETRY 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 HJ/H '3 

TAU HEAT FLOW TAU HEAT FLOW 

10.00 .317E+02 <BI 10. 00 • 31 7E +O 2 (81 
20.00 .251E+02 181 20. 00 .25 1E+02 181 
30.00 .247Et02 18) 30. 00 .247E +O 2 (0) 

3 3. 00 .164E+01 181 40. 0 0 . 2 12E+02 (8) 
3 6. 00 .B25E+OO (8) 50 . 0 0 .198E+02 (8) 

39.00 .525E+OO 181 60. 00 .197E+02 (8) 

4 2. 00 .319E+OO 181 70. DO .1%E+02 IBI 
45.00 .150E+OO 18) 80. 00 .196E +02 I 81 
51. 00 .317E-01 18) 90. 00 .191E+02 181 
60.00 .309E-02 (8) 100.00 .180E+02 181 
7 0. 00 .335E-03 18) 110.00 .463E+OO IBl 
8 0. 00 .159E-0 5 (8) 120 • 0 0 .222E+OO I 8) 
90.00 .1+73E-06 ( 8) 130 • 0 0 .101E+OO 18) 

100.00 • 18) 140.00 .298E-01 IBl 
200.00 .110E-01 I Al 150. 0 0 .670E-02 181 
30 0. 0 0 .378E-02 IA) 170. 0 0 , 743E-O 3 181 
400.00 .192E-02 I Al 2 00. 0 0 .905E-05 (8) 

500.00 .117E-02 IAI 300.00 .112E+OO I Al 
600.00 • 786E-03 I Al 400.00 .912E-02 I Al 
700.00 .565E-03 IAI 500.00 .429E-02 I Al 
800.00 .426E-03 I A> 600.00 .256E-02 (A) 

900.00 ,33JE-03 I A) 7 00. 0 0 .173E-02 I Al 
1000.00 .269E-03 IAI BOO.DO .124E-02 (A) 

900.00 .944E-03 I Al 
1000.00 .744E-03 I Al 
2000.00 .194E-03 (A) 

3000.00 .944E-04 I Al 

LATENT HE AT TEMPERATU RE TAU o LATENT HEAT TEMPERATURE TAUo 
DENSITY SOURCE INITIAL DENSITY SOURCE INITIAL 

100 30 - 10. 0 30 100 30 -10.0 100 



......___ 

\)() 
<0i 

TAU HEAT FLOW 

100.00 .180F.+02 <BI 
200.00 .161E•02 I BI 
300.00 .145Et02 CBI 
330.00 .13CJEtOO !BI 
360.00 .521E-01 (8) 

3CJO. 00 .8 60E -02 CB> 
420.00 .140E-O 2 <BI 
450.00 .228E-03 CBI 
5 10.00 .335E-05 CBI 
600.00 • 181 
700.00 • (8) 

800.00 • 105E-01 I A I 
91)0 .00 .512E-02 CAI 

101)0.00 ,J30E-02 <Al 
200 0.00 .526£-03 <Al 
3000.00 .243£-03 !Al 
4000.00 .127£-03 <Al 
50 00.00 .67 2E-04 (A I 
6000.00 .355f-OI+ CAI 

LATENT HEAT TEMPERATU RE 
DENS ITY SOU RCE INifIAL 

100 30 -10.0 

TAU0 

3 00 

HEAT FLOW IN RAOIAL SYHHET~Y 
•••••••••••••••••••••••••••• 

LATENT HEAT DENSITY, 100 '1J/H
3 

TAU HEAT FLOW TAU HEAT FLOW 

100.00 .180E+02 I BI 
200.00 .161H02 CBI 
300.00 .145E+02 CB) 
400.00 .1 J6E+02 CB) 
500.00 .136Et02 CBI 
600.00 .136E+02 CBI 
700.00 .130 Et02 CBI 
600.00 .125E+02 CBI 
CJ00.00 .122E+02 181 

1000.00 .11CJE+02 CBI 
1100.00 .323E-01 18) 
1200.00 .889E-02 CBI 
1300.00 .434E-03 CBI 
1400.00 .210E-04 CBI 
1500.00 .126£-05 I BI 
1600,00 .2%E-08 CBI 
1700.00 • !BI 
1600.00 • 181 
1900.00 • (8) 

2000.00 .35BE-01 <Al 
3000.00 .101.+E-02 I A) 
1+000.00 .1+91E-03 <A> 
5000.00 .256E-03 IA I 
6000.00 .136£-03 (A I 

LATENT HEAT TEMPERATURE 
DENSITY SOURC E INITIAL 

TAU0 LATENT HEAT TEMPERATURE 
DENSITY SOURCE INITIAL 

TAU 0 

100 30 -10.0 1000 




