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VCC 24 Thertr.-J-Hydrauiic Analysts

INTRODUCTIO.N

VCC Analysis Purpose

The Ventilated Concrete Cask (VCC) was studied to predict the extreme temperatures that
the cask materials will see when loaded with fuel. These temperatures are used to check
against material temperature limits and to check the structural integrity through thermal
stress analysis per WEP-101.2101. the VCC study also provides temperatures on the Multi-
Scaled Basket (MSB) surface that are used for the MSB thermal-hydraulics studies reported
elsewhere in WEP-101.1301.

Ventilated Fuel Storage Cask Description

The VCC Geometry is shown in Figure 1 [1.1/pg.1]. The design allows ventilation through
the annulus between the VCC and MSB to remove most of the heat from the MSB. The
VCCs heat transfer characteristics were modeled using the ANSYS/PC-Thermal computer
program [2.2] discussed in Appendix A.

G^b b {(c3B Wh 1 YsX/ O C Aff 3 %h! cb oc.#C
O 4 w y ; ~ \( y w c.s J e ot : I'L s <= , y tt t o\ a.v b d

W P , 4 ml Et u u o m d.

n
wY

PageI

.

e F I'



VCC-24 Thermal-Hydraulic Analysis

Ov VCC THERMAL-HYDRAULICS

Heat Transfer Modes

Heat is generated in the fuel in the MSB which is conducted out through the MSB shell and
convected to the air and radiated to the VCC. On a sunny day, additional heat enters the
VCC through the surface as solar insolation. All this heat is radiated and convected from
the VCC surface.

Radiation from all surfaces are specifically addressed by [2.1,2.2]:

4 4q = oc0A(T1 -T2 ) (1)

q = Heat flow rate, Btu /hr.
4 2o - Stefan-Boltzman constant,1.714x10 Btu /hr-ft .p

e = emissivity
3 = radiative geometry view (, form) factor.
A = radiating surface area, ft .

T = Absolute source (l) and target (2) temperatures, 'R
,

Surface emissivities vary with the radiating material and are provided in Table 6. View
factors vary with the surface and target geometry relationship. Solar insolation (solar
thermal radiation incident on the VCC surface) is constrained by fede'al regulation [2.9].r

Convections from all surfaces are specifically addressed by [2.1,2.2):
al(_) q = hA(T1-T2) (2)

2h = Convection coefficient, Btu /hr-ft _.p

The 3-D conductions are modeled [2.1,2.2)

pCp(ST/St) = a /Bx(kBT/ax) +. aq/Sy (3)

2
k - Thermal conduptivity, Btu /hr-ft .p

p = density,ic heat, Btu /lbm *FIbm /ft
Cp = specif

8aq/ay - Heat generation rate, Btu /hr-ft

All of these modes are addressed in the ANSYS/PC-Thermal (A/ PCT) computer program
[2.2] and this program was chosen for the thermal-hydraulics analysis. The following
scetions describe the data used in the A/ PCT program,

The ANSYS/ PCT Model

The geometry of Fig. 1 is converted the finite element form of ANSYS/PC-Thermal
(ANSYS/ PCT, Appendix A) as shown in Figure 2. . Detailed listing;s
of node locations and element connectivities are provided (from the A/ PCT program) in
Tables 2 and 3. Radiation properties (as 'Real Number' input sets) for radiating elements
are listed in Table 4. Data for these inputs are discussed in the following sections.
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VCC 24 Thermal Hydraulle Analysis

All units used in the report and the ANSYS/ PCT program are co".sistent: Btu, ft, hr, F, Ibm.
Two element types are used, the 3-D solid element (STIFF 70) and a radiation link element
(STIFF 31). Thermal properties are specific to the materials and are presented in Tables 5

c. c.s e. - s do l a- : h4 la a d.5
and 6. Ta. btu 8,IO l2. ad $ p. newt 3 ( (* {3 e/p ca f .c.i

udde4 % v w 4 e on . h.t.t e. t |f g. W cc wl 4 s }.o r e..r L
/c.c s.e. .

Fuel Heat Source Strength Definition and Air-Annulus Temperature Distribution

The heat generation rates for the fuel were taken from [1.3) and are summarized in Table 7.
These were calculated based on the flue effect caused by the heated air. The heat flow
rates were grouped to volume elements twice the size of those per Table (32in vs 16in
regions) except for the hottest region. The-data for the tMcases of +100F 75'F -40F are
also shown. The air temperatures and heat flow rate calculations are provided in.p,les VCC-fi

2MOD.WK1 and FLOW 1.WKl. The heat transfer correlation of 2.0 Btu /hr-ft . sves used
based on [3.1.2).

Solar Insolation

The solar radiation hgat input, used for the 100*F case, is per the federal requirements o[8Btu /ft (800gCal/cm ) solar load for the top surfaces and 1474 Btu /ft
[2.9] of 294p) for curved surfaces. These are converted to rates by taking the daily averagg(400gCal/cm
as 12 hrs /24 hrs resulting in heat flux on the top and side surfaces of 123 and 61 Btu /hr-ft
re>pectively.

In the ANSYS/ PCT model these heat rates are applied as heat generation rates to allow the
The heat generation rate is then calculated as the above heat

O
even distribution of the heat.
rate divided over the thickness of a thin shell of material used just for the purpose of
adding this heat. These rates are

Heat Rate
3Btu /hr-ft Region

1966 Steel top, 3/4in thickness

2950 Concrete side,1/4in thickness

5900 Concrete top,1/4in thickness

Heat Transfer Properties

The material properties are summarized in Table 5. All properties are isotropic: K(x) =
K(y) - K(:). Material property data inputs to ANSYS/ PCT are described per Section 7.3 of
[2.2/UM-7.3). The air properties are used only for the air gap above the MSB which is
stagnant.

Radiation. radiation is included at all surfaces radiating.to the atmosphere and between the
annular air-spaces of the VCC. Emissivity data are summarized in Table 6 and the
emissivities used in the analysis identified by *

Page 1
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k}'
t'

View facters for all inner surfaces assume a value of 1. The view factor for the cask sides is
cr.lculated as 0.14 between the side and the atmosphere based on a cask array cf 15ft
centers: all casks and the ground are considered at equilibrium. The side factor is calculated
based on an average distance to the other casks

Angl Dist. ft
0- 10 g- 4.2
18-32* 23.1
32-58* 10.4

58-72*# 23.1
72-90 4.2

. -.

Avg. 11.87 f

which is used to enter the correlations of [2.1/pg.248).

Convections

2Convections throughout model are taken as 2.0 Etu/hr-ft *F based on (3.1.2]. This value isa conservative value compared to full-scale experimental data from other cashs:

h = EATU8 '(4)
sh = Convective heat transfer coefficient, Btu /hr-ft ,.p

G = Empirical constant for SFS casks. '
A

|

Assumptions

1. The model uses a 10' slice to model the entire l'CC. The VCC geometry and temperatures
are uniform with angular direction so that the 2-dimensional portrait should be adequate.
The 10' slice is small so as to minimize the complexity of the nodalization while still
representing the radial distribution of volume.

2. The air vents are not included in the model. Decause of the low conductivity of concrete
the air vents should affect only the region local to the vents. In the existing model, both
the inc'oming low temperatures and the exitmg high temperatures are included above and
below the heated region to assure that temperature extremes are repr.csented.

3. A convective coefficient of 2.0 Blu/hr-ft* *F is adequate throughout the model. The
convective coefficient of 2.0 is based on full-size cask studies and similar temperatures.
This empirical data is thought to more reliabl.e than theoretical correlations which show
lower coefficients (of the order of 1 Btu /hr-ft _ pyy2

4. Solar insolation is treated as a volumetric heat generation. Solar insolation appears as a
uniformly distributed heat flux on the VCC surfaces. The ANSYS/ PCT program allows heat
fluxes only at nodes which causes hot-spot nodes on the VCC surface. The use of a thin
shell of heated region which of the same heat rate as the solar insolation allows the even
application of the solar flux and it's local convection as would nctually occur.

*
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| 5. Cask side radiation view factor. The side view factor is thought to be quite conservative
; since it is calculated based on an averare surface orientation. Actually, the VCC hot spots

are near the top of the VCC where the clear view to ambient is much larger. If we.

1 accounted for the distribution of view factors we should expect a more even temperature
distribution and lower peak temperatures,

!

6. The MSB model is gross. The htSli is modeled only grossly since it will be modeled in
-| detail in another study. Our interest in the h1Sil is to get the heat to the VCC reasonably
1 necurately. Axial variations are smoothed by the high conductivity of the low carbon steel
i shell and the radiation to the VCC. This means that heat leaves the fuel and hiSB almost
1 purely radially based on other SFS cask studies [3.1.2). The gas head above the fuel and the
I unheated region are modele,d n's helium. Th'e heated region fuel. is treated as a solid with a :

conductivity of 24Dtu/ht-ft 'F
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O
'v' RESULTS

107, FULL SOLAH LOADING

The ANSYS/ PCT general model was loaded with the temperatures and heat generations
discussed above and run to find the steady state ternperatures. The heat penerations and
convections representing a 100' day and full solar loadings are presented in Table 8.
The results are shown in Figure 4 and Table 9 . The peak temperatures and other
representative temperatures are - surnmarized in Table 1(,.

The results show reasonable concrete' temperatures on the YCC surface below 16 0'
representing the solar insolation. The inner concrete temperatures vary from 498' (MSB
bottom) to Mi' (VCC top) just inside the inner steel liner, peaking at a high temperature of
220' across from the heated fuel region. VCC steel shell temperatures are essentially the
same as the adjoining concrete temperatures. The results were examined using
ANSYS/PCTs graphical display capabilities and the expected temperature distributions were
observed.

,

47, NO SOLAR LOADING

The st4SYS/ PCT general model was loaded with the temperatures and heat generations
representing a -40' day with no solar loading. The heat generations and convections are
presented in Table 10. The results are shown in Figure 6 and Table 14. The peak
temperatures and other representative temperatures are s.u m m u , g.e. d in Table 16

p(> With no solar loading the external concrete temperature is just slightly above ambient and
generally due to the low conductivity of concrete. The concrete just inside the VCC liner
shell varies from 52.*(below the MSli) to -9 (at the VCC top), peaking at 45'just across
from the heated fuel region.
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NORMAL FLOW PATH 0(H) A L F A All? K/Ani? VEL Re

1. !NLEI $NOW SKIR1 hith screens 11.87000 0.77000 140.89690 0.00546 1.3!?97
2. INLl1 SECll0N DNN OUISIDE 0.66700 11.87000 3.00000 0.04000 0.17991 140.89690 0.00l?8 1.31297 4.825E*C

O3. BEND 8EN1ER.SKIDCHANNEL54.68000 1.38000 21.90240 0.06301 3.33012
4. !K10 CHANN!LS l.08000 4.68000 5.11833 0.03000 0.14218 ?).90240 0.00649 3.33012 1.982Et(
5.BENDIW10!?IN50108E 4.00000 2.16000 16.00000 0.13500 3.89624
6. BENDS 41 CHANNEL AC INLE1 ASSV 4.00000 0.38700 16.00000 0.02419 3.89624
7.S1RAIGH1SEC110N l.00000 4.00000 1.33333 0.02600 0.03467 16.00000 0.00217 3.896?4 2.147E4C
8.INtElASSEMBLYANDBENDIN10 ANN. 4.47200 1.38400 19.99878 0.069?u 3.48501
9. SUD0EN EXPANSION INTO ANNULUS 5.76000 0.05000 33.17760 0.00151 2.70572
10. FLOW UP ANNJLUS 0.66600 5.76000 14.16667 0.03300 0.70195 33.17760 0.02116 2.7057? 9.926E*C
11.BENDICNTRC1INTO3'by5?'SLl1 4.33333 1.20000 18.77778 0.06391 3.59653
!?. 2 BEND 4.33333 2.78000 18.77778 0.14805 3.59653
13.QUILE151RAIGN1SEC110N 1.89083 4.33333 2.66667 0.02600 0.03667 18.77778 0.00195 3.$9653 3.747E4C
14.OlSCHARGEhithscreent

*

4.33333' l.14000 18.77778 0.06071 3.59653

SUM K/Ali? 0.60408 $UMt/Asi? 0.60408
INLE11EMP 75.00000 INLE11EMP 40.00000
OUILE11EMP 162.93500 OUILE1II.MP 29.15000
NGTEMP 118.96750 AV61EMP 5.42500
DRAff HEIGH 1 15.00000 ORAF1 HEIGH 1 15.00000
6UESS01: 87.93500 6UESS01: 69.15000
HEA1 2 81888.00000 HEAT * 81888.00000
CP: 0.24100 CP: 0.24100
M:(HEAT BALEN:E) 1.07334 M:(HEAT BAL) 1.36492
AV6 DENS 11Y 0.06887 AVGDENS11Y 0.08751

ODPFLOW: 0.15691 OPFLOW: 0.19969
DP STAtt: 0.15690 DP S1ACK: 0.19969
DiCALC 87.93500 01 CALC 69.15000 -

M:(DP FLOW) 1.07334 M:(DP FLOW) 1.36492
AVG 0/IN $68.66667 AVG 0/IN 568.66667 -

X f O( n ) QX 01 AIR AIR D1,

POS1110N RELAllVE POWER POWER /lN TEMP 1EMPERATURE TEMPERATURE TEMP'
0 75.00000 -40.00000
0-16 0.69000000 392.38000 C.'b 08000 4.76977 81.76977 34.67641 5.32359,

j 16-32 1.00000000 614.16000 9626.56000 10.59617 92,36594 26.34304 8.33258
; 32-48 1.20000000682.4000010918.40000 11.77352 104.13946 17.08542 9.25842
1 48-64 1.19000000676.7133310827.41333 11.67541 115.81487 -7.90416 9.18126-
'

64 80 1.17000000665.3400010645.44000 11.47918 127.29405 1.12280 9.02696
80 96 1.12000000636.9066710190.50667 10.98862 130.28267 9.76399 8.64119

| 96-112 1.05000000 597.10000 9553.60000 10.30183 148.58450 17.86510 8,10111
112-170 0.90000000 511.80000 8188,80000 8.83014 157.41464 24.80892 6.94381

'

128-144 0.60000000 341.20000 5459.20000 5.88676 163.30140 29.43813 4.62921

!
;

<--
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NORMAL FLOW FATH 0(H) A L F K All? K/All? VEL Rt I l/

1. INLE1 $NOW SKIRI blth screens 11.67000 0.77000 140.89690 0.00546 1.31288 0.000E400 (

2. lWLC1 $EE110N DOWN OV1510E 0.66700 11.07000 3.00000 0.04000 0.17991 140.89690 0.00128 1.31288 4.420E403 (

3. BEN 0lENTER.SKl0 CHANNELS 4.69000 1.38000 21.90240 0.06301 3.32989 0.000E400 IC

4.SK10 CHANNEL $ 1.08000 4.68000 5.11833 0.03000 0.14218 ?!.90240 0.00649 3.32989 1.015E404 :

5. EEN0 IN1012 IN $010BE 4.00000 2.16000 16.00000 0.13500 3.89591 0.000D00 2:

6. EENOS Al CHANNEL AND INLET A$$Y 4.00000 0.38700 16.00000 0.02419 3.89597 0.000E400 t

7. $1RAIGH1 SECil0N 1.00000 4.00000 1.33333 0.02600 0.03467 16.00000 0.00211 3.89597 1.966E404 (

8. INLET AS$f MPLY AND BEN 0 IN10 ANN. 4.47200 1.38400 19.99878 0.06920 3.48477 0.000E400 l'
9. $U00EN DPANSION IN10 ANNULUS 5.76000 0.05000 33.17760 0.00151 2.70$$4 0.000E400 (

10. FLOW UP ANNULU5 0.66600 5.76000 14.16667 0.03300 0.70195 33.17760 0.02116 2.70554 9.094E403 .

11. BEN 0lCN1RC1INTO3'by52'SL11 4.33333 1.20000 18.77778 0.06391 3.59628 0.000E400 l!
12, 2 - BEN 0 4.33333 2.70000 18.77778 0.14805 3.59628 0.000&400 2

13.DUILE1$1RAIGH1$ECfl0N 1.89000 4.33333 2.66667 0.02600 0.03668 18.77778 0.00195 3.59628 3.431E404 !

14. Ol$ CHARGE with streens 4.33333 1.14000 18.77778 0.06071 3.59628 0.000E400 lf

$ O Ali? 0.60400 SUM K/Ali? 0.60408
IL/IEMP 125.00000 INLE11EMP 100.00000
OUILETTEMP 221.00000 OUILC1 1EMP 191.85000

'

AVG 1EMP 173.00000 AV61EMP 145.9?500 -

-

ORAFIHEIGHT 15.00000 DRAFI HElGHT 15.00000
-

GUESS 01: 96.00000 GUES$01: 91.85000
HE AT * 818B8.00000 HEAT : 01888.00000
CP: 0.24100 CP: 0.24100
rs(HEAT BALENCE) 0.98317 M (HEAT BAL) 1.02759
AVGDENSilY 0.06309 AVGOEW511Y 0.06599
OPFLOW: 0.14372 DP FLOWS 0.15011
OP$1ACK: 0.14h52 DP STACK: 0.15004
01 CALC 96.00000 01 CALC 91.85000

M:(DP FLOW) 0.98317 M:(OP FLOW) 1.02759
AVG 0/IN 568.66667 AVG 0/IN $68,66667

X f Q(1) CX 01 AIR AlR 01
POS1110N RELAllVE POWER POWER /IN TEMP IEMPERATURE IEMPERATURE TEMP

0 125.00000 100.00000
0-16 0.69000000 392.38000 4278.08000 7.39067 13?.39067 107.07117 7.07117
16-32 1.00000000 614.16000 9826.56000 11.56800 143.95867 118.13910 11.06793
32 18 1.20000000 682,40000 10918.40000 12.85333 156.81200 130.43679 12.29769
48-64 1.19000000676.7133310827.41333 !?,74622 169.55822 142.63201 12.19521

'6480 1.17000000665.3400010645.44000 12.53200 182.09022 154.62?26 11.99025
0096 1.12000000636.9066710190.50667 11.99644- 194.08667 166.10011 11.47785
9992 1.05000000 597.10000 9553.60000 11.24667 205.33333 176.B6059 10.76048

C28 0.90000000 511.80000 8188.00000 9.64000 214.97333 106.08386 9.22327
128-144 0.60000000 341.20000 5459.20000 6.42667 221.40000 M2.23271 6.14985

tam e. I ( w+ - d)
Aw Svu : 12 E" F loci' F:
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2Iltt!!00fttf f(l) 1 1. t i 1882 t/1s} ggt 0Ciff it
!aletsbleciti
1.littffl10DCIOCfLtf8Citti 1.165 0 l.H0H 4.H4H 0. hcl 3
2.00ffit0001200fttflv/80ttill 2.lill1 1.lHH 4.H44 0.2HH
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l edM c 2. A/o clt k Oc w k i oW S.

LIST ALL SELECTED NODE DSYS= 0

M ODE X Y Z TliXY TilYZ TilXZ
1 0.00000E+00 0.00000E+00 0.00000E+00 0.00 0.00 0.00
2 1.2500 0.00000E+00 0.00000E+00 0.00 0.00 0.00
3 2.5208 0.00000E+00 0.00000E+00 0.00 0.00 0.00
4 2.5830 0.00000E+00 0.00000E+00 0.00 0.00 0.00
5 2.9170 0.00000E+00 0.00000E+00 0.00 0.00 0.00
6 3.0833 0.00000E+00 0.00000E+00 0.00 0.00 0.00
7 4.2700 0.00000E+00 0.00000E+00 0.00 0.00 0.00
8 5.5000 0.00000E+00 0.00000E+00 0.00 0.00 0.00
9 1.2310 0.21706 0.00000E+00 0.00 0.00 0.00

10 2.4825 0.43773 0.00000E+00 0.00 0.00 0.00
11 2.5438 0.44853 0.00000E+00 0.00 0.00 0.00
12 2.8727 0.50653 0.00000E+00 0.00 0.00 0.00
13 3.0365 0.53541 0.00000E+00 0.00 0.00 0.00
14 4.2059 0.74162 0.00000E+00 0.00 0.00 0.00
15 5.4164 0.95506 0.00000E+00 0.00 0.00 0.00
17 0.00000E+00 0.00000E+00 1.8333 0.00 0.00 0.00
18 1.2500 0.00000E+00 1.8333 0.00 0.00 0.00
19 2.5208 0.00000E+00 1.8333 0.00 0.00 0.00
20 2.5830 0.00000E+00 1.8333 0.00 0.00 0.00
21 2.9170 0.00000E+00 1.8333 0.00 0.00 0.00

NODE X Y Z TilXY THYZ THXZ
22 3.0833 0. 00000E4 00 1.8333 0.00 0.00 0.00
23 4.2708 0.00000E+00 1.8333 0.00 0.00 0.00
24 5.5000 0.00000E+00 1.8333 0.00 0.00 0.00

0 25 1.2310 0.21706 1.8333 0.00 0.00 0.00
26 2.4825 0.43773 1.8333 0.00 0.00 0.00
27 2.5438 0.44853 1.8333 0.00 0.00 0.00
28 2.8727 0.50653 1.8333 0.00 0.00 0.00
29 3.0365 0.53541 1.8333 0.00 0.00 0.00
30 4.2059 0.74162 1.8333 0.00 0.00 0.00
31 5.4164 0.95506 1.8333 0.00 0.00 0.00
33 0.00000E+00 0.00000E+00 2.0000 0.00 0.00 0.00
34 1.2500 0.00000E+00 2.0000 0.00 0.00 0.00
35 2.5208 0. 00000E4 60 2.0000 0.00 0.00 0.00
36 2.5830 0.00000E+00 2.0000 0.00 0.00 0.00
37 2.9170 0.00000E+00 2.0000 0.00 0.00 0.00
38 3.0833 0.00000E+00 2.0000 0.00 0.00 0.00
39 4.2708 0.00000E+00 2.0000 0.00 0.00 0.00
40 5.5000 0.00000E+00 2.0000 0.00 0.00 0.00
41 1.2310 0.21706 2.0000 0.00 0.00 0.00
42 2.4825 0.43773 2.0000 0.00 0.00 0.00

NODE X Y Z THXY THYZ THXZ
43 2.5438 0.44853 2.0000 0.00 0.00 0.00
44 2.8727 0.50653 2.0000 0.00 0.00 0.00
45 3.0365 0.53541 2.0000 0.00 0.00 0.00
46 4.2059 0.74162 2.0000 0.00 0.00 0.00
47 5.4164 0.95506 2.0000 0.00 0.00 0.00
49 0.00000E+00 0.00000E+00 2.0417 0.00 0.00 0.00

0. 50
1.2500 0.00000E+00 2.0417 0.00 0.00 0.00

51 2.5208 0.00000E+00 2.0417 0.00 0.00 0.00
52 2.5830 0.00000E+00 2.0417 0.00 0.00 0.00
53 2.9170 0.00000E+00 2.0417 0.00 0.00 0.00
54 3.0833 0.00000E+00 2.0417 0.00 0.00 0.00

N



. _ _ _ _ . _ _ . _ _ ._.____ _ ___ _ . _ ___. _ ___ _.__ _ _ _ . _ _ _ _ _ _ .__

T o d C. '2. W Y -c |
3 -

i 55 4.2708 0.00000E+00 2.0417 0.00 0.00 0.00
j 56 5.5000 0.00000E+00 2.0417 0.00 0.00 0.00
i 57 1.2310 0.21706 2.0417 0.00 0.00 0.00
I 5 2.4825 0.43773 2.0417 0.00 0.00 0.00 l

Os*8
'

': 2 543a o 44as' 2 o42' o oo o oo o oo
| 60 2.8727 0.50653 2.0417 0.00 0.00 0.00
| 61 3.0365 0.53541 2.0417 0.00 0.00 0.00

] 62 4.2059 0.74162 2.0417 0.00 0.00 0.00
; 63 5.4164 0.95506 2.0417 0.00 0.00 0.00
i

i NODE X Y Z THXY THYZ THXZ
; 65 0.00000E+00 0.00000E+00 2.1040' O.00 0.00 0.00 |

1 66 1.2500 0.00000E+00 2.1040 0.00 0.00 0.00
; 67 2.5208 0.00000E+00 2.1040 0.00 0.00 0.00
i 68 2.5830 0.00000E+00 2.1040 0.00 0.00 0.00
| 69 2.9170 0.00000E+00 2.1040 0.00 0.00 0.00

,

70 3.0833 0.00000E+00 2.1040 0.00 0.00 0.00
' 71 4.2708 0.00000E+00 2.1040 0.00 0.00 0.00

| 72 5.5000 0.00000E+00 2.1040 0.00 0.00 0.00
; 73 1.2310 0.21706 2.1040 0.00 0.00 0.00
i 74 2.4825 0.43773 2.1040 0.00 0.00 0.00
l

~ 76 2.8727 0.50653 2.1040 0.00 0.00 0.00
75- 2.5438 0.44853 2.1040 0.00 0.00 0.00

1

} 77 3.0365 0.53541 2.1040 0.00 0.00 0.00 '

i 78 4.2059 0.74162 2.1040 0.00 0.00 0.00
79 5.4164 0.95506 2.1040 0.00 0.00 0.00
81 0.00000E+00 0.00000E+00 2.4375 0.00 0.00 0.00-
83 2.5208 0.0CC00E+00 2.4375 0.00 0.00 0.00
84 2.5830 0.00000E+00 2.4375 0.00 0.00 0.00'i

) 85 2.9170 0.00000E+00 2.4375 0.00 0.00 0.00
* 86 3.0833 0.00000E+00 2.4375 0.00 0.00 0.00
l'
i NODE X Y Z THXY THYZ THXZ
1 87 4.2708 0.00000E+00 2.4375 0.00 0.00 0.00
{ 88 5.5000 0.00000E+00 2.4375 0.00 0.00 0.00
1 90 2.4825 0.43773 2.4375 0.00 0.00 0.00
! 91 -2.5438 0.44853 2.4375 0.00 0.00 0.00
i 92 2.8727 0.50653 2.4375 0.00 0.00 0.00
I 93 3.0365 0.53541 2.4375 0.00 0.00 0.00
| 94 4.2059 0.74162 2.4375 0.00 0.00 0.00
! 95 5.4164 0.95506 2.4375 0.00 0.00 0.00
} 97 0.00000E+00 0.00000E+00 5.1042 0.00 0.00 0.00
: 99 2.5208 0.00000E+00 5.1042 0.00 0.00 0.00
1 100 2.5830 0.00000E+00 5.1042 0.00 0.00 0.00
| 101 2.9170 0.00000E+00 5.1042 0.00 0.00 0.00

102 3.0833 0.00000E+00 5.1042 0.00 0.00 0.00
#

103 4.2708 0.00000E+00 5.1042 0.00 0.00 0.00
104 5.5000 0.00000E+00 5.1042 0.00 0.00 0.00
106- 2.4825 0.43773 5.1042 0.00 0.00 0.00-

107 2.5438 0.44853 5.1042 0.00 0.00 0.00
108 2.8727 0.50653 5.1042 0.00 0.00 0.00

j 109 _3.0365_ 0.53541 5.1042- 0.00 0.00 0.00
110 4.2059- 0.74162 5.1042 0.00 0.00 0.00>

!

CODE X Y Z THXY THYZ THXZ'
.I 111 5.4164 0.95506 5.1042 0.00 0.00 0.00
j 13 0.00000E+00 0.00000E+00 6.4376 0.00' O.00 0.00
'

115 2.5208 0.00000E+00' 6.4376 0.00 0.00 0.00
p 116 2.5830 0.00000E+00 '6.4376 0.00 0.00 0.00

117 2.9170 0.00000E+00 6.4376 0.00 0.00- 0.00-

!

b
,
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| Tw c. 1 (%+-4)
_ _ . . __ _ _ _._ _ _ __ _ .. _ .._ _ - _ _ ___ ___ _ .. _ _ ___ ___- _ _

,

118 3.0833 0.00000E400 6.4376 0.00 0.00 0.00
119 4.2708 0.00000E+00 6.4376 0.00 0.00 0.00

4 120 5.5000 0.00000E+00 6.4376 0.00 0.00 0.00

)[#124')22
1 2.4825 0.43773 6.4376 0.00 0.00 0.001

23 2.5438 0.44853 6.4376 0.00 0.00 0.00
j 2.8727 0.50653 6.4376 0.00 0.00 0.00'

j 125 3.0365 - 0.53541 6.4376 0.00 0.00 0.00
4 126 4.2059 0.74162 6.4376 0.00 0.00 0.00
| 127 5.4164 0.95506 6.4376 0.00 0.00 0.00

| 129 0.00000E+00 0.00000E+00 9.1043 0.00 0.00 0.00
131 2.5208 0.00000E+00 9.1043 0.00 0.00 0.00s

1 132 2.5830 0.00000E+00 9.1043 0.00 0.00 0.00 '

133 2.9170 0.00000E+00 9.1043 0.00 0.00 0.00 |

134 3.0833 0.00000E+00 9.1043 0.00 0.00 0.00
135 4.2708 0.00000E+00 9.1043 0.00 0.00 0.00

, _

| NODE X Y Z THXY THYZ THXZ
; 136 5.5000 0.00000E+00 9.1043 0.00 0.00 0.00
| 138 2.4825 0.43773 9.1043 0.00 0.00 0.00
! 139 2.5438 0.44853 9.1043 0.00 0.00 0.00
| 140 2.8727 0.50653 9.1043 O.00 0.00 0.00'

t 141 3.0365 0.53541 9.1043 0.00 0.00 0.00
f 142 4.2059 0.74162 - 9.1043 0.00 0.00 0.00
3 143 5.4164 0.95506 9.1043 0.00 0.00 0.00
' 144 7.9696 0.69725 9.1043 0.00 0.00 0.00 ,

i 145 0.00000E+00 0.00000E+00 11.771 0.00- 0.00 0.00
! 147 2.5208 0.00000E+00 11.771 - 0.00 0.00 0.00 |

| 148 2.5830 0.00000E+00 11.771 0.00 0.00 0.00
' 149 2.9170 0.00000E+00 11.771 0.00 0.00 0.00
i $50 3.0833 0.00000E+00 11.771 0.00 0.00 0.00
| 151 4.2708 0.00000E+00 11.771 0.00 0.00 0.00
| 152 5.5000 0.00000E+00 11.771 0.00 0.00 0.00
| 154 2.4825 0.43773 11.771 0.00 0.00 0.00
| 155 2.5438 0.44853 11.771 0.00 0.00 0.00
! 156 2.8727 0.50653 11.771 0.00 0.00 0.00

157 3.0365 0.53541 11.771 0.00 0.00 0.00
158 4.2059 0.74162 11.771 0.00 0.00 0.00

, NODE X Y Z THXY THYZ THXZ'
159 5.4164 0.95506 11.771 0.00 0.00 0.00
161 0.00000E+00 0.00000E+00 14.438 0.00 0.00 0.00
163 2.5208 0.00000E+00 14.438 0.00 0.00 0.00
164 2.5830 0.00000E+00 14.438 0.00 0.00 0.00

! 165 2.9170 0.00000E+00 14.438 0.00 0.00 0.00
| 166 3.0833 0.00000E+00 14.438 0.00 0.00 0.00
i 167 4.2708 0.00000E+00 14.438 0.00- 0.00 0.00
! 168 5,5000 0.00000E+00 14.438 0.00 0.00 0.00

170 2.4825 0.43773 14.438 0.00 0.00 0.00.

j, 171 2.5438 0.44853 14.438 0.00 0.00 0.00
172 2.8727 - 0.50653 14.438 0.00 0.00 0.00,

173 3.0365 0.53541 14.438 0.00 - 0.00 0.00,

i 174 4.2059 0.74162 14.438 0.00 0.00 0.00
175 5.4164 0.95506 14.438 0.00 0.00 0.00

i 177 0.00000E+00 0.00000E+00 16.143 0.00 0.00 0.00
-178 1.2500 0.00000E+00 16.143 0.00 0.00 0.00,

)79 2.5208 0.00000E+00 16.143 0.00 0.00 0.00
| 180- 2.5830 0.00000E+00 16.143 0.00 0.00 0.00

181 2.9170 0.00000E+00 16.143 0.00 0.00 0.00
; 182 3.0833 0.00000E+00 16.143 0.00 0.00 0.00
i
i

t
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Tex.b c. 2 ( L.od - M
NODE X Y Z TilXY TilVZ TilXZ

183 4.2708 0.00000E+00 16.143 0.00 0.00 0.00
184 5.5000 0.00000E+00 16.143 0.00 0.00 0.00
185 1.2310 0.21706 16.143 0.00 0.00 0.00

()187
86 2.4825 0.43773 16.143 0.00 0.00 0.00

2.5438 0.44853 16.143 0.00 0.00 0.00
188 2.8727 0.50653 16.143 0.00 0.00 0.00 ,

189 3.0365 0.53541 16.143 0.00 0.00 0.00
190 4.2059 0.74162 16.143 0.00 0.00 0.00
191 5.4164 0.95506 16.143 0.00 0.00 0.00
193 0. 00000E+00 0. 00000E4 00 17.186 0.00 0.00 0.00
194 1.2500 0.00000E+00 17.186 0.00 0.00 0.00
195 2.5208 0.00000E+00 17.186 0.00 0.00 0.00
196 2.5830 0.00000E+00 17.186 0.00 0.00 0.00
197 2.9170 0.00000E+00 17.186 0.00 0.00 0.00
198 3.0833 0.00000E+00 17.-186 0.00 0.00 0.00
199 4.2708 0.00000E+00 17.186 0.00 0.00 0.00
200 5.5000 0.00000E+00 17.186 0.00 0.00 0.00
201 1.2310 0.21706 17.186 0.00 0.00 0.00
202 2.4825 0.43773 17.186 0.00 0.00 0.00
203 2.5438 0.44853 17.186 0.00 0.00 0.00

NODE X Y Z THXY THYZ TilXZ
204 2.8727 0.50653 17.186 0.00 0.00 0.00
205 3.0365 0.53541 17.186 0.00 0.00 0.00
206 4.2059 0.74162 17.186 0.00 0.00 0.00
207 5.4164 0.95506 17.186 0.00 0.00 0.00
209 0.00000E+00 0.00000E+00 17.724 0.00 0.00 0.00
210 1.2500 0.00000E+00 17.724 0.00 0.00 0.00

C$12
111 2.5208 0.00000E+00 17.724 0.00 0.00 0.00

2.5830 0.00000E+00 17.724 0.00 0.00 0.00
213 2.9170 0.00000E+00 17.724 0.00 0.00 0.00
214 3.0833 0.00000E+00 17.724 0.00 0.00 0.00
215 4.2708 0.00000E+00 17.724 0.00 0.00 0.00
216 5.5000 0.00000E+00 17.724 0.00 0.00 0.00
217 1.2310 0.21706 17.724 0.00 0.00 0.00
218 2.4825 0.43773 17.724 0.00 0.00 0.00
219 2.5438 0.44853 17.724 0.00 0.00 0.00
220 2.8727 0.50653 17.724 0.00 0.00 0.00,

221 3.0365 0.53541 17.724 0.00 0.00 0.00
222 4.2059 0.74162 17.724 0.00 0.00 0.00
223 5.4164 0.95506 17.724 0.00 0.00 0.00
225 0.00000E+00 0.00000E+00 17.786 0.00 0.00 0.00,

i NODE X Y Z THXY THYZ THXZ
226 1.2500 0.00000E+00 17,786 0.00 0.00 0.00
227 2.5208 0.00000E+00 17.786 0.00 0.00 0.00

| 228 2.5830 0.00000E+00 17.786 0.00 0.00 0.00
229 2.9170 0.00000E+00 17.786 0.00 0.00 0.00
230 3.0833 0.00000E+00 17.786 0.00 0.00 0.00
233 1.2310 0.21706 17.786 0.00 0.00 0.00
234 2.4825 0.43773 17.786 0.00 0.00 0.00
235 2.5438 0.44853 17.786 0.00 0.00 0.00
236 2.8727 0.50653 17.786 0.00 0.00 0.00
237 3.0365 0.53541 17.786 0.00 0.00 0.00
14 1 1.7999 0.15708E-01 19.500 0.00 0.00 0.00i s

; 242 5.4800 0.00000E+00 0.00000E+00 0.00 0.00 0.00
243 5.3967 0.95159 0.00000E+00 0.00 0.00 0.00
258 5.4800 0.00000E+00 1.8330 0.00 0.00 0.00

| 259 5.3967 0.95159 1.8330 0.00 0.00 0.00

iEt
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I Q1 \ c. 7_, ( Low h - c/ )
.

274 5.4800 0.00000E+00 2.0000 0.00 0.00 0.00
275 5.3967 0.95159 2.0000 0.00 0.00 0.00
290 5.4800 0.00000E+00 2.0417 0.00 0.00 0.00
291 5.3967 0.95159 2.0417 0.00 0.00 0.00

( 306 5.4800 0.00000E+00 2.1040 0.00 0.00 0.00
V

llODE X Y Z TilXY TilYZ TliXZ
307 5.3967 0.95159 2.1040 0.00 0.00 0.00
322 5.4800 0. 00000E4 00 2.4375 0.00 0.00 0.00
323 5.3967 0.95159 2.4375 0.00 0.00 0.00
338 5.4800 0.00000E+00 5.1042 0.00 0.00 0.00
339 5.3967 0.95159 5.1042 0.00 0.00 0.00
354 5.4800 0.00000E400 6.4375 0.00 0.00 0.00
355 5.3967 0.95159 6.4375 0.00 0.00 0.00
370 5.4800 0.00000E+00 9.1042 0.00 0.00 0.00
371 5.3967 0.95159 9.1042 0.00 0.00 0.00
386 5.4800 0.00000E+00 11.771 0.00 0.00 0.00
387 5.3967 0.95159 11.771 0.00 0.00 0.00
402 5.4800 0. 00000E4 00 14.437 0.00 0.00 0.00
403 5.3967 0.95159 14.437 0.00 0.00 0.00
418 5.4800 0.00000E+00 16.143 0.00 0.00 0.00
419 5.3967 0.95159 16.143 0.00 0.00 0.00
434 5.4800 0.00000E+00 17.185 0.00 0.00 0.00
435 5.3967 0.95159 17.185 0.00 0.00 0.00
450 5.4800 0.00000E+00 17.724 0.00 0.00 0.00
451 5.3967 0.95159 17.724 0.00 0.00 0.00
468 3.0833 0.00000E+00 17.703 0.00 0.00 0.00

110DE X Y Z TliXY TIIYZ T11XZ
.e469 4.2708 0.00000E+00 17.703 0.00 0.00 0.00
C 470 5.4800 0.00000E+00 17.703 0.00 0.00 3.00

471 5.5000 0.00000E+00 17.703 0.00 0.00 0.00
472 3.0365 0.53541 17.703 0.00 0.00 0.00
473 4.2059 0.74162 17.703 0.00 0.00 0.00
474 5.3967 0.95159 17.703 0.00 0.00 0.00
473 5.4164 0.95506 17.703 0.00 0.00 0.00
476 0.00000E+00 0.00000E+00 16.643 0.00 0.00 0.00
477 1.2500 0.00000E+00 16.643 0.00 0.00 0.00
478 2.5208 0.00000E+00 16.643 0.00 0.00 0.00
479 2.5830 0.00000E+00 16.643 0.00 0.00 0.00
480 0.00000E+00 0.00000E+00 16.809 0.00 0.00 0.00
481 1.2500 0.00000E+00 16.809 0.00 0.00 0,00
482 2.5208 0.00000E+00 16.809 0.00 0.00 0.00
483 2.5830 0.00000E+00 16.809 0.00 0.00 0.00
484 1.2310 0.21706 16.643 0.00 0.00 0.00
485 2.4825 0.43773 16.643 0.00 0.00 0.00
486 2.5438 0.44853 16.643 0.00 0.00 0.00
487 1.2310 0.21706 16.809 0.00 0.00 0.00
488 2.4825 0.43773 16.809 0.00 0.00 0.00

110DE X Y Z TilXY T11YZ TitXZ
489 2.5438 0.44853 16.809 0.00 0.00 0.00

,,
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To ble 3 E k<. m e. e k.E. -

LIST ALL ELEMENT TYPES

NO. STIF KEYOPT VALUES IHOTPR
,Q 70 0 0 0 0 0 0 0 0 0 0 ISOPAR. SOLID THERMAL
v 31 0 0 0 0 0 0 0 0 0 0 RADIATION LINK

LIST ALL SELECTED ELEMENTS. it.IST NODES)

ELEM MAT TYP REL NODES

1 2 1 168 1 2 9 9 17 18 25 25
2 2 1 2 2 3 10 9 18 19 26 25
3 2 1 3 3 4 11 10 19 20 27 26
4 2 1 4 4 5 12 11 20 21 28 27
5 2 1 5 5- 6 -13 12 21 22 29 28
6 2 1 6 6 7 14 13 22 23 30 29
7 2 1 7 7 242 243 14 23 258 259 30
8 1 1 8 17 18 25 25 33 34 41 41
9 1 1 9 18 19 26 25 34 35 42 41

10 1 1 10 19 20 27 .26 35 36 43 42
11 1 1 11 20 21 28 27 36 37 44 43
12 1 1 12 21 22 29 26 37 38 45 44

'

13 2 1 13 22 23 30 29 38 39 46 45
14 2 1 14 23 258 259 30 39 274 275 46
15 2 1 15 33 34 41 41 49 50 57 57
16 2 1 16 34 35 42 41 50 51 58 57
17 1 1 17 35 36 43 42 51 52 59 58
19 1 1 19 37 38 45 44 53 54 61 60-
20 2 1 20 38 39 46 45 54 55 62 61

0 21 2 1 21 39 274 275 46 55 290 291 62

ELEM MAT TYP REL NODES

22 1 1 22 49 50- 57 57- 65 66 73 73
23 1 1 23 50 51 58 57 66 67 74 73
24 1 1 24 51 52 59 58 67 68 75 74
26 1 1 26 53 54 61 60 69 70- 77 76
27 2 1 27 54 55 62 61 70 71 78 77
28 2 1 28 55 290 -291 62 71 306 307- -78
29 5 1 29 65 66 73 73 81 -83 90 90
30 5 1 30 73 74 90 90 66 67 83 83
31 1 1 31 67 68 75 74 83 84 91 90
33 1 1 33 69 70 77 76 85 86 93 92
34 2 1 34 70 71 78 77 86 87 94 93
35 2 1 35 71 306 307 78 87 322 323 94
37 4 1 -37 81- 83 90 90 97 99- 106 106
38 1 1 38 83 84 91 90 99 100 107 106
40 ll 1 40 85 86 93 92 101: 102 109 108
41 2 1 41 86 87 94 93 102 103 110 109
42 2 1 42 87 322 323 94 103 338 339 110
44- 4 1 -44 97 99 106 106- 113 115 122 122.
45 1 1 45 99 100- 107 106 115 116 123 122
47 1 1 47' 101 102 109 108 117 118- 125 '124

JLEM MAT TYP REL NODES

48 2 1 48 102 -103 110 109 118 :119 126 125-

49 2 1 49 103 338 339 110 119 354- 355 126
51 4 .1 51 113- 115' 122' 122 129 131 338 138

k1



_ _ _. _ - - _ _ _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _ . . _ ~ _ _ . _ _ . _ . _ . _ _

70 Md 3 Lowk-cl
,

52 1 1 52 115 116 123 122 131 132 139 138
54 1 1 54 117 118 125 124 133 134 141 140
55 2 1 55 118 119 126 125 134 135 142 141
56 2 1 56 119 354 355 126 135 370 371 142

O 58 4 1 58 129 131 138 138 145 147 154 154

| 59 1 1 59 131 132 139 138 147 148 155 154
61 1 1 61 133 134 141 140 149 150 157 156
62 2 1 62 134 135 142 141 150 151 158 157
63 2 1 63 135 370 371 142 151 386 387 158-

65 4 1 65 145 147 154 154 161 163 170 170
66 4 1 65 147 148 155 154 163 164 171 170
68 1 1 68 149 150 157 156 165 166 173 172
69 2 1 69 150 151 158 157 166 167 174 173
70 2 1 70 151 386 387 158 167 402 403 174
71 5 1 71 161 163 170 170 177 178 185 185
72 5 1 72 185- 170 186 186 178 163 179 179

~

l
73 1 1 73 163 164 171 170 179 180 187 186 |

,

ELEM MAT TYP REL NODES |

75 1 1 75 165 166 173 172 181 182 189 188
76 2 1 76 166 167 174 173 182 183 190 189 ,

77 2 1 77 167 402 403 ,174 183 418 419 190 1

78 1 1 78 177 178 185 185 476 477 484 484 |

79 1 1 78 178 179 186 185 477 478 485 484 |
80 1 1 78 179 180 187 186 478 479 486 485 |

'

82 1 1 82 181 182 189 188 197 198 205- 204
83 2 1 83 182 183 190 189 198 199 206 205
84 2 1 84 183 418 419 190 199 434 435 206
85 3 1 85 193 194 201 201 209 210 217 217

O 86 3 1 86 194 195 202 201 210 211 218 217
87 1 1 87 195 196- 203 202 211 212 219 218
88 1 1 88 196 197 204 203 212 213 220 219
89 1 1 89 197 198 205 204 213 468 472 220
90 2 1 90 198 199 206 205- 468 469 473 472
91 2 1 91 199 434 435 206 469 470 474 473
92 1 1 92 209 210 217 217 225 226 233 233
93 1 1 93 210 211 216 217 226 227 234 233
94 1 1 94 211 212 219 218 227 228 235 234
.95 1 1 95 212 213 220. 219 228 229 236 235

ELEM MAT TYP REL NODES

96 1 1 96 .213 214 221 220 229 230. 237 236
97 3 2 97 8 144
98 3 2 98 24 144
99 3 2 99 40 144

100 3 2 100 56 144-
101 3 2 101 72 144
102 3 -2 102 88 144
103 3 2 103 104 144
104 3 2 104- 120 144
105 3 f.-105- 136 144
106 3 2 106 152 144
107 3 2 107 168 144

( ) 108 3 2 108 184 144
109 3 2 109 200 144
110 3 2 110 216: 144
111 3 2 111 230 241
112 3 2 97 15 144.

i8'
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%b\ e- 3. ( co 6 - c) ')
.

113 3 2 98 31 144
114 3 2 99 47 144
115 3 2 100 63 144

(' ELEM MAT TYP REL NODES

116 3 2 101 79 144
117 3 2 102 95 144
118 3 2 103 111 144
119 3 2 104 127 144
120 3 2 105 143 144
121 3 2 106 159 144 |

122 3 2 107 175 144
123 3 2 108 191 144
124 3 2 109 207 144

|

125 3 2 110 223 144 ~

126 3 2 111 237 241
127 3 2 127 52 53
128 3 2 128 68 69
129 3 2 129 84 05
130 3 2 130 100 101
131 3 2 131 116 117
132 3 2 132 132 133
133 3 2 133 148 149
134 3 2 134 164 165
135 3 2 135 180 181

ELEM MAT TYP REL NODES

(-]136 3 2 127 59 60
137 3 2 128 75 76s _,-
138 3 2 129 91 92
139 3 2 130 107 108
140 3 2 131 123 124
141 3 2 132 139 140
142 3 2 133 155 156
143 3 2 134 171 172
144 3 2 135 187 188
145 3 2 145 193 209
146 3 2 146 194 210
147 3 2 146 201 217
148 3 2 148 225 241
149 3 2 149 227 241
150 3 2 149 234 241
151 3 2 151 215 241
152 3 2 151 222 241
153 2 1 168 242 8 15 243 258 24 31 259
154 2 1 168 258 24 31 259 274 40 47 275
155 2 1 168 274 40 47 275 290 56 63 291

ELEM MAT TYP REL NODES

156 2 1 168 290 56 63 291 306 72 79 307
157 2 1 168 306 72 79 307 322 88 95 323
158 2 1 168 322 88 95 323 338 104 111 339,,

)159 2 1 168 338 104 111 339 354 120 127 355'

'' 160 2 1 168 354 120 127 355 370 136 143 371
161 2 1 168 370 136 143 371 386 152 159 387
162 2 1 168 386 152 159 387 402 168 175 403
163 2 1 168 402 168 175 403 418 184 191 419

49



_ . _ _ _ _ _ . _ _ _ _ _ _ . _ _ . .- __ . . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ - - _ . _ ._. __ _ . _ . _ _._. _ . .

To \ c. % ( G o s d c) t

164 2 1 168 418 184 191 419 434 200 207 435
165 2 1 168 434 200 207 435 450 216 223 451
166 3 2 166 226 241

*
167 3 2 166 233 241

O268 3 2 168 224 241
.

169 3 2 168 221 241
170 1 1 170 221 472 220 220 214 468 213 213 i

'171 2 1 171 468 469 473 472 214 215 222 221,

' 172 2 1 172 469 470 474 473 215 450 451 222
173 2 1 173 470 471 475 474 450 216 223 451
174 10 1 170 476 477 484 484 480 481 487 487
175 10 1 170 477 478 485 484 481 482 488 487

ELEM MAT TYP REL NODES
:
'176 1 1 170 478' 479 4'86 485 482 483 489 488

177 1 1 170 480 481 487 487 193 194 201 201
178 1 1 170 481 482 488 487 194 195 202 201
179 1 1 170 482 483 489 488 195 196 203 202

f

O
.
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b R e <( \ ( o M. 4 ct.n 4 4:.C
.

LIST ALL REAL SETS

REAL CollSTA!1T SET 97 ITEliS 1 TO 6
CTO.44000 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E400
LJ

REAL CollSTANT SET 98 ITEliS 1 TO 6
0.48000 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E+00

REAL CONSTANT SET 99 ITEMS 1 TO 6
0.50000E-01 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E400

REAL CONSTA!1T SET 100 ITEMS 1 TO 6
0.25000E-01 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E400

REAL CONSTANT SET 101 ITEMS 1 TO 6
0.95000E-01 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E400

REAL CONSTANT SET 102 ITEMS 1 TO 6
0.71880 0.14000 0.90000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 103 ITEMS 1 TO 6
0.96000 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E400

REAL CONSTA!!T SET 104 ITEMS 1 TO 6
0.96000 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E400

REAL CONSTA!'T SET 105 ITEMS 1 TO 6
1.2793 0.14000 0.90000 0.17140E-Od 0.00000E+00 0. 00090E4 00

r("y
'

EAL CONSTANT SET 106 ITEMS 1 TO 6
1.2810 0.14000 0.90000 0.17140E-08 0.00000E+00 0.00000E+t-

REAL CONSTANT SET 107 ITEMS 1 TO 6
1.0500 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E+00

REAL CONSTANT SET 108 ITEMS 1 TO 6
0.65900 0.14000 0.90000 0.17140E-08 0.00000E400 0.00000E+00

REAL CONSTANT SET 109 ITEMS 1 TO 6
0.37940 0.14000 0.90000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 110 ITEMS 1 TO 6
0.12900 0.14000 0.90000 0.17140E-08 0.00000E+00 0.00000E400

REAL CONSTANT SET 111 ITEMS 1 TO 6
0.48950E-01 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 127 ITEMS 1 TO 6
0.16500E-01 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 128 ITEMS 1 TO 6
0.44600E-01 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 129 ITEMS 1 TO 6
#';0.33800 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E+00
J

REAL CONSTANT SET 130 ITEMS 1 TO 6
0.45100 1.0000 0.80000 0.17140E-08 0. 00000E4 00 0.00000E+00

24



To.We.4( w -d)
'

REAL CONSTANT SET 1.'1 ITEMS 1 TO 6
O.45100 1.0000 0.80000 0.17140E-08 0.00000E400 0.00000E400

D AL CONSTANT SET 132 1TEMS 1 TO 6'

1.60000 1.0000 0.80000 0.17140E-08 0.00000E+00 0. 00000E4 00

REAL CONSTANT SET 133 ITEMS 1 TO 6
0.60200 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 134 ITEMS 1 TO 6
0.49300 1.0000 0.80000 J.17140E-08 0.00000E+00 0.00000E400

REAL CONSTANT SET 135 ITEMS 3 TO 6
0.42700 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E400

REAL CONSTANT SET 145 ITEMS 1 TO 6
0.60600E-01 1.0000 0.80000 0.17140E-08 0.00000E+00 0. 00000F4 00

REAL CONSTANT SET 146 ITEMS 1 TO 6
0.24700 1.0000 0.80000 0.17140E-08 0.00000E+00 0.00000E+00

REAL CONSTANT SET 148 ITEMS 1 TO 6
0.60600E-01 1.0000 0.80000 0.17140E-08 0.00000E400 0.00000E+00

REAL CONSTANT SET 149 ITEMS 1 TO 6
0.17400 1.0000 0.80000 0.17140E-08 0.00000E400 0.00000E400

REAL CONSTANT SET 151 ITEMS 1 TO 6
0.66500 1.0000 0.90000 0.17140E-08 0.00000E+00 0.00000E+00

!")
( 2AL CONSTANT SET 166 ITEMS 1 TO 6

0.16200 1.0000 0.80000 0.17140E-08 0.00000E+00 0. 00000E4 00

REAL CONSTANT SET 168 ITEMS 1 TO 6
0.24000 1.0000 0.90000 0.17140E-08 0.00000E+00 0.00000E+00

t
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VCC 24 Thermat. Hydraulic Analysts

Table 5. Static Heat Transfer Properties

Sterl! (Low Carbon [3.1.2), assumed at 1%C) Material 1.

s
cp=0.l l (Dtu/lbm *F) [2.7/pg.646), p-490.0 (Ibm /ft ) [2.7/pg.634),
K-26.0 Utu/hr'F-ft, as average over 32 to 600F ,

Concrete: Material 2

(Blu/h 'F-ft) (Ibm /ft )- (Utu/lbmtF)8

(Dense) :2.1/pg.635|))
2.6/pg.9-990.867 140.0 -

0.540 144.0 0.20 sStone)
QJiQ L4Q.Q Ql2 (Oven dried sand and grave )

[2.4/pg.22.1 S))
Avg. 0.719 141.3 0.21 * Used in analysis

din Material 3.

Temp. K p cp (All [2.1/pg.636))
8('F) (Blu/hr'F-ft) (ibm /ft ) (Btu /lbm'F)

<-$0 0.0114 0.094 0.2385 [2.2/pg.7-14
0.094 0.2385 (extrapolated-50 0.0114

. 0.086 0.2390 0.0130

O 32 0.0140 0.081 0.240
100 0.0154 0.071 0.240,

200 0.0174 0.060 0.241
300 0.0193 0.052 0.243
500 0.0231 0.412 0.247
700 0.0268 0.373 0.253

>700 0.0268 0.373 0.253 [2.2/pg.7-14j

Heated fuel Rerion:: Material 4.

8cp-o.oH(Btu /lbm *F), p nc P(Ibm /ft ) (as liellum), K-23F Utu/hr*F-ft, to represent a mix
of metal, helium and fuel.
Su ca.1 c.~l a + a on or p a ge.s-
Helium Ton and Rottom: Matetial 5.

8ep=1.24 (Utu/lbm *F), p=.0064 (Ibm /ft ), K-0.10 Utu/hr*F-ft, [2.1/pg,637)

P& 2T7 : N o.4e.r,a.| 10

(o c,16 ~ / ht * , G = D3 R/he*F-j
C.g 0 2'2 ( Ps b/ lL~, ' F) , -

!

Co n 4 w e d u 4 L e- nex+ p c-p. s

Page 2T
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tam e. G. M o- |wia_| s |
,

(us w t i er4 c c/)
LIST ALL MATERIALS PROPERTY = ALL

4

7'OPERTY TABLE C MAT = 1 NUM. POINTS = 2
( TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.11000 2300.0 0.11000

PROPERTY TABLE DENS MAT = 1 HUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 490.00 2300.0 490.00

PROPERTY TABLE KXX MAT = 1 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 26.200 2300.0 26.200

[Vbf.g ,.
~ '

PROPERTY TABLE EMIS MAT = 1 NUM.~ POINTS = 2
TEMPERATURE DATA TEMPERATURE- DATA

0.00000E+00 0.80000 2300.0 0.80000

| M W ids
! PROPERTY TABLE KXX MAT = 2 NUM. POINTS = 2

TEMPERATURE DATA TEMPERATURE DATA
0.00000E+00 0.71900 2300.0 0.71900 b 40 q

' M M*PROPERTY TABLE DENS HAT = 2 NUM. POINTS = 2 ya,
TEMPERATURE DATA TEMPERATURE DATA '

.

g (c_w~6 w# S
* ' ,O.00000E+00 141.30 2300.0 141.30

fdk jo tc )
PROPERTY TABLE C MAT = 2 NUM. POINTS = 2

TEMPERATURE DATA TEMPERATURE DATA

() |[4[SO0.00000E+00 0.21000 2300.0 0.21000 ,

PROPERTY TABLE EMIS MAT = 2 NUM. POINTS = 2
-TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.90000 2300.0 0.90000

PROPERTY TABLE XXX MAT = 3 NUM. POINTS = 8
TEMPERATURE DATA TEMPERATURE DATA

-50.000 0.11400E-01 0.00000E+00 0.13000E-01
32.000 0.14000E-01 100.00 0.15400E-01

| 200.00 ,0.17400E-01 300.00 0.19300E-01
! 500.00 0.23100E-01- 700.00 0.26800E-01

PROPERTY TABLE DENS MAT = 3 HUM. POINTSa 8
TEMPERATURE DATA TEMPERATURE DATA

| -50.000 0.94000E-01'O.00000E+00 0.86000E-01
| 32.000- 0.81000E-01 100.00 0.71000E-01

200.00 0.60000E-01 300.00 0.52000E+01
500.00 0.41200E-01 700.00 0.37300E-01

| -

| PROPERTY TABLE C MAT = 3 NUM. POINTS = -8
| TEMPERATURE DATA TEMPERATURE DATA
L -50.000 0.23850 0.00000E+00 0.23900
| 32.000 |0.24000 100.00 0.24000

200.00 0.24100 300.00 0.24300
, fT 500.00 0.24700 700.00 0.25300
d'

PROPERTY TABLE EMIS MAT = 3 NUM. POINTS = 2
-TEMPERATURE DATA TEMPERATURE DATA

-0.00000E+00 0.85000 2300.0 0.85000

2G;-
. ,. - . .. -
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Td e.
.

( C,n W 4 i n u e,d )5
.

l PROPERTY TABLE KXX MAT = 4 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E400 2.3800 2300.0 2.3800

C 3PERTY TABLE C MAT = 4 NU!! . POINTS = 2
V TEMPERATURE DATA TEMPERATURE DATA

0.00000E400 0.71500E-01 2300.0 0.71500E-01

PROPERTY TABLE DENS MAT = 4 HUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 176.80 2300.0 176.80

PROPERTY TABLE KXX MAT = 5 NUM. POI!1TS= 2 -

TEMPERATURE DATA TEMPERATURE DATA
0.00000E+00 0.10000 2300.0 0.10000

, _

PROPERTY TABLE C MAT = 5 11UM . POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 1.2400 2300.0 1.2400

PROPERTY TABLE DENS MAT = 5 NUM. POI!1TS= 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.65000E-02 2300.0 0.65000E-02

PROPERTY TABLE EMIS MAT = 6 NUM. POIllTS= 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.85000 2300.0 0.85000

PROPERTY TABLE EMIS MAT = 7 NUM. PO111TS= 2
,r~ TEMPERATURE DATA TEMPERATURE DATA
(_)T 0.00000E+00 0.85000 2300.0 0.8500J

PROPERTY TABLE EMIS MAT = 8 NUM. POIllTS= 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.85000 2300.0 0.85000

PROPERTY TABLE KXX MAT = 9 NUM. POI!1TS= 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 10.000 2300.0 10.000

PROPERTY TABLE C MAT = 9 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.11000 2300.0 0.11000

PROPERTY TABLE dells MAT = 9 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 488.00 2300.0 488.00

PROPERTY TABLE dells MAT = 10 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 106.00 2300.0 106.00

PROPERTY TABLE XXX MAT = 10 NUM. POI!1TS= 2
TEMPERATURE DATA TEMPERATURE DATA

0.00000E+00 0.30000 2300.0 0.30000

OPERTY TABLE C MAT = 10 NUM. POINTS = 2
TEMPERATURE DATA TEMPERATURE UATA

0.00000E+00 0.22000 2300.0 0.22000

27
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! VCC 24 Thormat Hydrsbile Analysis
*

Table 6. Radiation Proportlos
:

1

i Temp. e a

j ('F) (Total Normal) (Solar)
: Concrete.
i 50-+ 100 0.85'-Q.95 - 2.4/pg.2.9)((low spec, includes brick & masonry)2.5/pg.48) rough concrete)
i 100 0.94 -

2.1/pg.237)(red brick)
i 100 0.93 -

i Steel:
'

(thermal) 0.94-+0.98 H 2.1/pg.226 (rough plate) ,

2.5/pg.46 sheet, strong, rough oxide)100 0.80, -

2.5/pg.46 oxidized at Il00'F)4

0.79J 500
0.78 - 0.82.- -;2.8/pg.4- 3) (Smooth oxidized)

'-

j 130 - 500

1

i Used in the Analysis
.

}j
r

Material -

Steel:
all surfaces: 0.80 [2.5, 2.8)

4 Conerete:
' outer surfaces: 0.90 [2.1) ,

!
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O Tabl e. 7

Ca 6 te t. ors. 4 +k h~~

v a x w i nm c.

-

AREA CALCULATIONS FOR RADIATION EL-S FOR VCC-24 THERMAL ANALYS

RO 5.5 OUT. RAD K0EFF. 0.239937 OUTSIDE
R1 2.583 1N. RAD KDEFF. 0.112603 GAP
TH 0.1745 ANGLE KDEFF. 0.00725 TOP

.

SIDE GAP
REAL SET AREA REAL SET AREA

Z(F1) it it

- O 97 0.439005
1.033 98 0.479075

2 99 0.050146
2.042 100 0.024953 127 0.016451
2.104 101 0.095015 128 0.044622
2.430 102 0.710052 129 0.337599

5.1 103 0.960229 130 0.450950
6.44 104 0.95975 131 0.4b0733
9.1 105 1.279106 130 0.600715

11.771 106 1.200706 133 0.601503
14.438 107 1.049006 134 0.492651
16.143 100 0.659340 135 0.427102
17.106 109 0.379341
17.724 110 0.129006
17.706

COVER CONCRETE
R ( FT ) REAL GET AREA REAL SET AREA

0 148 0.060590-
1.25 166 0.161400
2.52 149- 0.173930

3.003 111 0.040944

3.083 160 0.240100
4.27 151 0.664024

tt
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i

e.\. cow <.c.% i o ns.
LIST ELEM HEAT GENERATIONS FOR ALL SELECTED ELEMENTS

C3 * E k " ^ +ELEMENT HEAT GENERATIONS
37 326.100000

4 e ~~T#"# m 0u rc3( ) 51
44 403.400000

393.300000
58 369.800000
65 258.900000
92 1966.00000
93 1966.00000
94 1966.00000
95 1966.00000
96 1966.00000

153 2950.00000
154 2950.00000
155 2950.00000 -

156 2950.00000
157 2950,00000
158 2950.00000
159 2950.00000
160 2950.00000
161 2950.00000
162 2950,00000

163 2950.00000
164 2950.00000
165 2950.00000
171 5900.00000
172 5900.00000
173 5900.00000

T ELEMENT CONVECTIONS FOR ALL SELECTED ELEMENTS,

ELEM FACE VALUE(S) FACE HOCES
17 3 2.00000000 100.000000 43 36 52 59
24 3 2.00000000 100.000000 59 52 68 75
31 3 2.00000000 100.000000 75 68 84 91
38 3 2.00000000 112.600000 91 '84 100 107
45 3 2.00000000 130.440000 107 100 116 123
52 3 2.00000000 148.630000 123 116 132 139
59 3 2.00000000 171.490000 139 132 148 155
66 3 - 2.00000000 189.160000 155 148 164 171
73 3 2.00000000 192.240000 171 164- 180 187-
80 3 2.00000000 192.240000 187 180 479 486
19 5 2.00000000 100.000000 37 44 60 53
26 5 2.00000000 100.000000 53 60 76 69
33 5 2.00000000 100.000000 69 76 92 85
40 5 2.00000000 112.600000 85 92 108 101
47 5 2.00000000 130.440000 101 108 124 117
54 5 4 . o1000000 148.630000 117 124 140 133
61 5 / ~0^00000- 171.490000 133 140 156 149
68 5 3 00000000 189.160000 149 156 172 165
75 5 2.00000000 192.240000 165 172 188 181
82 5 2.00000000 192.240000 181 188 -204 197

-(ELEM)1716 2.00000000 100.000000 215 214 221 222
FACE VALUE(S) FACE NODES

172 6 2.00000000 100.000000 450 215 222 451
164 3 2.00000000 100.000000 191 184 200 207

S6 6 2.00000000 100.000000 230 229 236 237
-95 6 2.00000000 100.000000 229 228 235 236

$
- _- . _ - - - . . . .



I t. b l e. d {(ext-
.

94 6 2.00000000 100.000000 228 227 234 253
93 6 2.00000000 100.000000 227 226 233' 234
92 6 2.00000000 100.000000 226 225 233 233

153 3 2.00000000 100.000000 15 8 24 31
f- 154 3 2.00000000 100.000000 31 24 40 47'()g 155 3 2.00000000 100.000000 47 40 56 63

156 3 2.00000000 100.000000 63 56 72 79
157 3 2.00000000 100.000000 79 72 88 95
158 3 2.00000000 100.000000 95 88 104 111
159 3 2.00000000 100.000000 111 104 120 127

; 160 3 2.00000000 100.000000 127 120 136 143
j 161 3 2.00000000 100.000000 143 136 152 159

162 3 2.00000000 100.000000 159 152 ,168 175,

163 3 2.00000000 100.000000 175 168 184 191-

i 165 3 2.00000000 100.000000 207 200 216 223
, . - -

; ELEM FACE VALUE(S) FACE NODES
'

173 3 2.00000000 100.000000 475 471 216 223
,

173 6 2.00000000 100.000000 216 450 451 223
! 179 3 2.00000000 192.240000 489 483 196 203

176 3 2.00000000 192.240000 4 8 6. 479 483 489
4

LIST TEMPERATURES FOR ALL SELECTED NODES;

NODE LABEL TEMPR4

144 TEMP 100.000000 0.000000000E+00,

241 TEMP 100.000000 0.000000000E+00

2

:

1

)

!

|

i

4

4

4

4

,

4

- -_.
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j -,

1g

' PRINT NODAL TEMPERATURES.a

1

|
***** POST 1 NODAL TEMPERATURF-LISTING,*****

,

it WAD STEP - 1- ' ITERATION = 12 SECTION= 1-

| . TIME =' O.00000E+00 LOAD CASE = 1
,

4

i NODE. TEMP
I 1 -182.16874:

2 '177.71433-+

j- 3- 165.47065
[ 4 165.04810
! 5 162.15530

^i- 6 159,73023
~~~ '

|- 7 146.456321
'

j_ 8 130.77442
; ' 9- 177.71434
i- 10 165.47045
i 11 165.04792
1 12 162.15529 *

l- 13 159.73029-
'

}; 14 146.45630
3-
1-

| ***** POST 1' NODAL TEMPERATURE-LISTING *****
. -

[ _ LOAD STEP 1 ITERATION = 12 SECTIQN= 1
.

: TIME = 0.00000E+00- LOAD CASE =" 1
i

I[ NODE.
_ . TEMP

., 1 .c 15 -130.77441

| 17 198.53584
| 18 19 2 ~. 8 914 0 ~
j' 19 182.63158
i. 20 181.20944
! -. 21 173.99238
! -22- 172.00646
; 23 147.25617
i 24. - 130.91962 '

| 25 192.89138
i: 16 182.63198
!' 12 7 181120980 ~*

[ 28 173.99240
1 29 172.00632
!
t

-***** POST 1 NODAL TEMPERATURE LISTING *****
. -

,

:
'- ? LOAD STEP, 1: ITERATION = 12- SECTION=. 1
j . TIME = ' O.00000E+00 ' LOAD _ CASE =' 1-

j1 : NODE- TEMP-
'-

- '30- 147.256202-
'

. 31- _130.919631
!- L 3 3 -' 199.04618
i_1 : .34: '192.85817
:; . 35: 183.27238

'

' 3 6- 182.54488, -

= 3 7 -: 172.66971
I -38 171.23148
'

L39[ '147.46399

i 34-
. . = . _ . _ , _ , _ . .._ . . . - _ .,. _ _ -. _ ._ _ .. .
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- 3 o U\e., N kwy{ .
p' - ,

; -40- 131.04083
j 41 192~.85805
31 :42 183.27357

- - 43 182.54633 .)
_ 44- 172.66943;,.

~
~ ***** POST 1 NODAL TEMPERATURE LISTING *****

'

j . LOAD STEP- -1 ITERATION = 12 -SECTION=- 1-
i- TIME = 0.00000E+00 LOAD CASE = 1'
i .

.

I NODE- TEMP

|| -45 171.23102
i: 46 147.46409
L 47 131.04086-
j 49 204.15185_

' '

: 50 195.06845
T -51 186.03987-
I 52 184.32904
[ '53' 171.31263
! 54 -170.91317 *

:. 55 147.52603
j 56 .131.06907->

1 57 195.06939--
!. 58- 186.04764

.

59 184.33018
i

| ***** POST 1 NODAL' TEMPERATURE LISTING *****'
;

i; G AD STEP 1 ITERATION =- 12 SECTION=- 1=, k/IME= 0.00000E+00 LOAD CASE = 1
4

| NODE TEMP
t- 60 171.31240

61 170.91243+

62 147.526194

i -63 -131.06910 -

65. 204.59834
2- 66 -194.99286
F 67- :186.55570'
! 68 187.15079
| _69 : -169.86023- "

i- 70 170.11262
;- 71 :147.~ 68578
]; 72 :131.08671
; -73 194.99320--
i. -74: 186.56865-

y
'

[. :*****: POST 1 NODAL TEMPERATURE' LISTING ***** - --

'

: _. ,

j4 [ LOAD-STEP-_ 1J ITERATION = 12 SECTION= -1.
''

i= -TIME =- -O.00000E+00L LOAD CASE = 1
- -i

I . ' NODE . TEMP
=75 187.12195 1.

'
. 7-7 61 c169.86051 'l

' 77 =170.11093: 1
: -782 -147.68618-- '. |'

79c 131.08667' I
I 81- 523.42089 -|

..

16'
'

'

- i
-

. - . --- - _. .- -. . . - . - . - . .
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,

5 83 218.22739. *

j 84 '217.44926 t

j 85' 165.86507
- -- 7166.03314

1 - ( ). :._8 6 ='T 87 .148.41442 -

*88 131.36316--:

- 90 217.290201
; 91- 216.61962'

P

***** POST 1' NODAL TEMPERATURE LISTINGL*****1
if
4: LOAD STEP - 1 ITERATION = 12 'SECTION= 1

| TIME = 0.00000E+00 LOAD CASE =- 1
.

'

-- NODE TEMP
j- 92 165.84905- ~

93 166.02450
94_ 148.41643

i. 95 -131.36280
' 97 619.53448'
I 99 263.62115'
l-- 100 262.45445
! 101 -180.24396
j_ 102 180.12339 '

:

[ 103- 154.67518=
-104 132.23873-

| '106 262.45392

| 107 261.41656
!. 108 180.20753

- ***** POST 1 NODAL TEMPERATURE LISTING-*****
!

! ' LOAD STEP. - 1 ITERATION = 12- SECTION= 1
; : TIME = 0.00000E+00 LOAD CASE = 1-
|

| NODE. TEMP
109- 180.10266-g

r. 110 '154.67996
i- 111 132.23814

1 13- 661.72298-1 '

i :115 J286.46328
; 116 :285.20087-

~117- ;196.36908-
is -118 :196.13070
11 119- 160.58761
i -. 120- 133.60763;

: . 122 -285.14642 -

| '123 284.03820

[ E124 196.32774~
: --125 196.10737
i- ,

I ;***** POST 1-NODAL TEMPERATURE LISTING *****
'

LOAD-STEP 1 ITERATION = :12 SECTION= 1
ME= :0.00000E+00- LOAD CASE = 'l

,

;'-
_ i

| NODE: TEMPT _ --

!126 -160.59299
'127' 133.60691' i

'
3129- 674.56863

b M
H |

'

. . - .:.,-. .: w., :- ,. ~ ,- ., .-,
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131 299.63533 |

'

132 298.76342
133 214.33642

214.10933 !

[)'134135 169.56122
'- 136 134.90811

138 298.43643
159 297.68849
140 214.29861
141 214.08791
142 169.56616

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE =~ 1

NODE TEMP
143 134.90743
144 100.00000
145 594.04955
147 295.89763
'148 293.79432
149 220.31420
150 220.00735
151 171.57642
152 135.18528
154 294.64791
155 292.72736

O''156
220.27215

157 219.98358
158 171.58190

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASEC 1

r

NODE TEMP
159 135.18459'

161 518.32186
163 249.08715
164 247.09277
165 202.93520.

166 202.71385
167 163.645984

168 134.01317
170 248.21996
171 246.37774
172 202.91481
173 202.70241

,

-174 163.64862
175 134.01280

***** POST 1 NODAL TEMPERATURE LISTING *****

OAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

D



toe 9 - L.c> -

177 180.82720
178 180.59026
179 183.19840
180 184.14632

/~T 181 181.69997
\/ 182 181.51032

183 154.38834
184 132.42271
185 180.57744
186 183.30964
187 184.21183
188 181.70838
189 181.51479
190 154.38732

***** POST 1 NODAL' TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
191 132.42278
193 167.61615
194 168.87494
195 169.59054
196 168.75264
197 167.56475
198 167.76925
199 147.21297

( 200 133.30189
201 168.87386s

202 169.58774
203 168.75259

; 204 167.56355
205 167.76884

.

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
- - TIME = 0.00000E+00 LOAD CASE = 1,

NODE TEMP
| 206 147.21306
i 207 133.30189

209 150.33806
'

210 151.90375
211 162.05159

;- 212 162.84864
213 163.06755
214 161.07926'

215 134.59074
216 144.64261,

217 151.76396
218 162.08528
219 162.86664

(f()220 163.06750

***** POST 1 NODAL TEMPERATURE LISTING *****

: . LOAD STEP 1 ITERATION = 12 SECTION= 1
l

! h@



T W e 19 ( 4 d );
-TIME = 'O.00000E+00 LOAD CASE = 1-

NODE TEMP
f =221 161.07910

- 222 134.59075
223 144.64261
225 150.03328

,

226 151.72117
227 161.63302
228 162.56635
229 162.81542
230 160,85517

'233 151.58075
234 161.67051
235 162.58468

~* ~

236 162.81529
237 160.85507

* * * * * POST 1 NODAL . TEMPERATURE LISTING * * * * *

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP- '

241 100.00000
242 131.80090
243- 131.80090
258 131.p7001
259 131.97002-

()274 132.09061
275 132.09065
290 132.12256
~291 132.12259
306 132.14528
307 132.14526
322 132.40229 !

323 132.40188
338 133.37925

*****--POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP- -1 ITERATION =- 12- SECTION= 1
TIME =- 0.00000E+00- -LOAD CASE =- 1

NODE TEMP
339 133.37854

:354 134.793071
355 134.79222
370- 136.20816
371 136.20735
386 -136.50720:
387 136.50637-

.

f402- 135.23552
403- 135.23509-

'

s418; 133.55379
- .419 133.55390-

434 - 1134.30554
_

435- - 1 3 4~. 3 0 5 5 2
450- 146.97284,

_ . ,.

sq
.---y-,,,',.* - ._m.,,w. ..



taw e 4 (ms+-d)
***** POST 1 NODAL TEMPERATURE LISTING ***c*

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

,_
'

\

' NODE TEMP''

451 146.97284
468 161.75596
469 137.15488
470 147.96284
471 146.00117
472 161.75578
473 137.15490
474 147.96284
475 146.00117
476 179.75208 ~

477 181.29332
478 180.05273
479 179.40354
480 168.73866

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
481 168.42979
482 172.30162

f 3 483 173.15321
L )484 181.29782,

485 180.02077
486 179.39110
487 168.43037
488 172.30134
489 173.14871

MAXIMUMS
NODE 129
VALUE 674.56863

a

-~

E 4

'
m._/

|

k0
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LIST ELEM HEAT GENERATIONS FOR ALL SELECTED ELEMENTS
ELEMENT HEAT GENERATIONS

37 326.100000
O 44 403.400000
V 51 393.300000

58 369.800000
65 258.900000

LIST ELEMENT CONVECTIONS FOR ALL SELECTED ELEMENTS

ELEM FACE VALUE(S) FACE NODES
17 3 2.00000000 -40.0000000 43 36 52 59
24 3 2.00000000 40.0000000 59 52 68 75
31 3 2.00000000 -40.0000000 75 68 84 91
38 3 2.00000000 -30.4300000 91 84 100 107
45 3 2.00000000 -16.9000000 107 100 116 123
52 3 2.00000000 -3.10000000 123 116 132 139
59 3 2.00000000 14.2500000 139 132 148 155
66 3 2.00000000 27.6700000 155 148 164 171
73 3 2.00000000 30.0000000 171 164 180 187
80 3 2,00000000 30.0000000 187 180 479 486
19 5 2.00000000 -40.0000000 37 44 60 53
26 5 2.00000000 -40.0000000 53 60 76 69
33 5 2.00000000 -40.0000000 69 76 92 85
40 5 2.00000000 -30.4300000 85 92 108 101
47 5 2.00000000 -16.9000000 101 108 124 117
54 5 2.00000000 -3.10000000 117 124 140 133
61 5 2.00000000 14.2500000 133 140 156 149
68 5 2.00000000 27.6700000 149 156 172 165,,,

t ) 75 5 2,00000000 30.0000000 165 172 188 181'#
82 5 2.00000000 30.0000000 181 188 204 197

ELEM FACE VALUE(S) FACE NODES
171 6 2.00000000 -40.0000000 215 214 221 222
172 6 2.00000000 -40.0000000 450 215 222 451
164 3 2.00000000 -40.0000000 191 184 200 207
96 6 2,00000000 -40.0000000 230 229 236 237
95 6 2.00000000 -40.0000000 229 228 235 236
94 6 2.00000000 -40.0000000 228 227 234 235
93 6 2.00000000 -40.0000000 227 226 233 234
92 6 2.00000000 -40.0000000 226 225 233 233

153 3 2.00000000 -40.0000000 15 8 24 31
154 3 2.00000000 -40.0000000 31 24 40 47
155 3 2.00000000 -40.0000000 47 40 56 63
156 3 2.00000000 -40.0000000 63 56 72 79
157 3 2.00000000 -40.0000000 79 72 88 95
158 3 2.00000000 -40.0000000 95 88 104 111
159 3 2.00000000 -40.0000000 111 104 120 127
160 3 2.00000000 -40.0000000 127 120 136 143
161 3 2.00000000 -40.0000000 143 136 152 159
162 3 2.00000000 -40.0000000 159 152 168 175
163 3 2.00000000 -40.0000000 175 168 184 191
165 3 2.00000000 -40.0000000 207 200 216 223

'N EM FACE VALUE(S) FACE NODES
J 173 3 2.00000000 -40.0000000 475 471 216 223

173 6 2.00000000 -40.0000000 216 450 451 223
179 3 2.00000000 30.0000000 489 483 196 203
176 3 2.00000000 30.0000000 486 479 483 489

N
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LIST TEMPERATURES FOR ALL SELECTED NODES

ODE LABEL TEMPR
144 TEMP -40.0000000 0.000000000E+00
241 TEMP -40.0000000 0.000000000E+00

-

0

\ )

.

~,^

42.
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|LPRINTNODALTEMPERATURES
i
~

: ~)
- - -

* * * * * POST 1 NODAL TEMPERATURE LISTING * * * * *

1 -LOAD STEP-'. 1 ITERATION = 12 SECTION=- 1--

f TIME = 0.00000E+00' LOAD CASE = 1
i

h NODE TEMP
1 33.533683

-2 27.679710'

3 11.071659 '

j- 4 10.504022
1 5 6.6237431
i= 6 3.3601016

~' '

{ 7 -14.330956
2- 8 -34.771347

|- 9 27.679719
j 10 11.071471-
t 11 10.503848
; 12 6.6237051
{ 13' 3.3601316
| 14 -14.330963
i

! *****' POST 1 NODAL TEMPERATURE LISTING *****
L
!. LOAD STEP 1 ITERATION = 12 -SECTION=- 1-

TIME =- 0.00000E+00 LOAD CASE = 14

1

-- NODE- TEMP
;- 15 -34.771347
!. 17 52.162855

18- 46.563684-4

i - 19 35.580424
|1 20 33.721875

21 24.100089
L 22 21.373545
' 23 --13.748895
|-~ 24 -34.675911

.25 46.5636.65
- 26. 35.580813

!~ 27- 33.722235
- 28 ~24.100169

| 29' 21.373483
: .

- -

| ***** POST 1 NODAL TEMPERATURE LISTING *****
!

ILOAD STEP 1-- ITERATION = 12 SECTION= 1'
1 -TIME =- ;0.00000E+00 ' LOAD-CASE = 1,

NODE- TEMP.
30 -13.748880 '

j-

31' -34.675909
i - -33 52.773953.

34 _46."452450'+

.s = 35 36'.498346
36 ;35.599017

3 -_
i =37' 22.350446-

38 20.364315
- 139- -13.629886.

kk,

. . .. .. . - . . .. . . . . -- - - ..- . - - . - - _
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,

40 -34.605238
3 41 46.452328-
i. 42 -36.499511

)1 43. 35.600429

j |44 22.350266-
e

i= *****~ POST 1 NODAL TEMPERATURE LISTING *****
i -

1 LOAD STEP 1 ITERATION = 12- SECTION= 1

|| TIME = 0.00000E+00 LOAD CASE = 'l

;

! NODE TEMP '

o 45 20.364116 -

j 46 -13.629843
a- 47 -34.605236

~

1 49 58.143364
- '

50 48.643285
.! 51 40.397257

52- 38.175111
53 20.580019

| 54 19.906165
; 55 -13.584940
| 56- -34.597324-
1: 57 48.644248
i :58 40.404856

| ~59 38.176224
,

4

; ***** POST 1 NODAL TEMPERATURE LISTING-*****

| f DAD STEP 1 ITERATION = '12 'SECTION= 1
i'N/IME= 0.00000E+00 LOAD CASE = 1
|

| NODE TEMP

|. 60 20.579888
j. 61 19.905825
; 62 -13.584o64

63 -34.597328-2

65 58.680441
! 66 48.490696
;. 67 41.127132
; 68 42.004918
je 69 18.646966

70 18.771818,

; 71 -13.427623
} 72- -34.582033
p 73' -48.491113

-74 -41.139778
..

*****1 POST 1 NODAL-TEMPERATURE LISTING *****-

i- LOAD. STEP 1 ITERATION = 12- SECTION=- 1
' TIME = 0.00000E+00 LOAD' CASE = 1

.

1

'

NODE TEMP
b 75 41.976746

'-(A).f 76- 18=.647081-
: 7 7-: 18'7710441.

0 78 -13.427442
!.- 79._ -34=.582050
'

i81- -389.986941,

; MC
. . - . - . - - . . . . - . . . - . . - . .- -.
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~ ca i' || -) o& - f .
,

83- 80.938851
84 80.1674681

,

85^ 12.325451 *

12.516352

|O- .86-
'-

,

87; -12.760716
- 88L -3 4 ~. 4 63 87 9
90 79.995669
91 79.328414

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = -0.00000E+00 LOAD CASE =- 1

. NODE- zTEMP . ^ ''
,

92 12.318197
93 12.512417- ;

94 -12.759775
95- -34.463992 *

97 488.09014
99 136.23725 '

100 135.09126
101 16.586784~
102 16.440706
103 -10.852514-
104, -34.053508

.

106 - 135.06094
107 134.03891-

-108 16.565330
(sn .

- ***** POST 1. NODAL TEMPERATURE LISTING-*****

LOAD STEP- 1 ITERATION = 12: SECTION= 1
TIME = 0.00000E+00 IDAD CASE = 1-

.

-NODE TEMP
109 16.428525
110 -10.849617

=111 ~-34.053716+

113 - 531.85129
'

115 158.29074
-116 157.03640 7'

'117 27'.957774-

118 27.753140
119 -6.9788395--
120 -33.190137~
122 156.96318 '-

123: 155.85593
-124- 27.933551
2125 27.739465

'

*****-' POST 1 NODAL-TEMPERATURE'' LISTING *****'-

: LOAD-STEP ~ l' ITERATION =. 12- SECTION=- 1
ME= 0.00000E+00. ' LOAD CASE = 1'

- NODE: TEMP -

'

1126 -6.9755850-
127 --33.190393

'

129. -541;72950

db
- , .. -- . . . . - , .. . -. .
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131 167.35460
132 166.48797
133 41.472702
134 41.261815,-

)135 -0.42085331*

~' 136 -32.225631
138 166.14608
139 165.39970
140 41.450903
141 41.249459
142 -0.41791234

***** POSTI NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
~

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
143 -32.225875
144 -40.000000
145 453.95454
147 157.49291

.148 155.39846
149 45.670079
150 45.400465
151 0.96479890
152 -32.047802
154 156.23072
155 154.30411

() 156 45.645881
'

'v'157 45.386797
158 0.96805030

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
159 -32.048041
161 374.84165
163 99.433413
164 97.422542
165 31.867767
166 31.673337
167 -5.5297055
168 -33.135850
170 98.554809
171 96.681261
172 31.858006
173 31.667848
174 -5.5283981
175 -33.135965

***** POST 1 NODAL TEMPERATURE LISTING *****

OAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

47
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'
l' 177 18.333624

*
; 178- -17.889132'
! =- 179 20.851603' '

I 180 21.827559 +

h_ 181 15.122193
I'- -182 14.883781- ,

L 183 -14.814881
L 184 -35.075976
} 185_- 17.876027 1

i 186 20.964989
; 187 21.901875
i: 188 15.126352 '

d' 189 14.885989
.

;190 -14.815406

- ***** POST 1 NODAL' TEMPERATURE LISTING
' ~ *****

,

' '

-
,

. .

| LOAD STEP 1 ITERATION = 12 SECTION= 1

| ' TIME = 0.00000E+00. LOAD CASE = 1
!
- NODE TEMP
! 191- -35.075957
i_ 193 5.2625610-
! 194 6.4057056 i'

[ 195 4.6542508-
196 3.6050905--

197 1.56190954

| 198- 1.6916456
i 199 -25.128221
:x 200' -37.226700
['' 201 6.4056984 '

-

: . -202 4'.6542022
| 203 3.6055774
; 204 1.5610859

:
-1.6913328205

,

f1 ***** POST 1 NODAL TEMPERATURE LISTING * * * * *
i
'

LOAD ~ STEP 1 ITERATION =- 12 SECTION= L1
i TIME = -0.00000E+00 -LOAD CASE = 1

_ NODE- TEMP.
I -206- -25.128146-_

207- --37.226698
! 2091 -25'.670124 .

210 -20.957904,

i -1211 -4.8531961
212- -3.9470250'
213 -3.2631743L

t 214 -4.7600140
1 215 -35.156889
}; 216'- -38.312257
; -217- -20.957910-
F .218- -4.8531705
! '- 219 ' -3.9472052-
| 220.- -3.2629584

: *****' POST 1 NODAL TEMPERATURE LISTING *****
-

i LOAD STEP 1 : ITERATION = 12. SECTION=--1
,

.

- . . . - _ = - . -
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Tale n(u_4_c/] !.

TIME = 0.00000E+00 LOAD CASE = 1 |

i
NODE TEMP |

! '221 -4.7600090
I h 222 -35.156890
J 223 -38.312259

225- -25.797257
226 -20.968914'

227 -5.1304573
228 -4.2328740

3

229 -3.5549042
230 -4.7273821
233 -20.968913
234 -5.130e4974

235 -4.2329688
~

236 -3.5547593
~

237 -4.7273265

I ***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1,

TIME = 0.00000E+00 LOAD CASE = 'l

NODE TEMP
241 -40.000000
242 -32.909301
243 -32.909303
258 -32.726555
259 -32.726549

'

(~)T274
-32.637178

x- 275 -32.637159
290 -32.615661
291 -32.615646,

306 -32.617541
307 -32.617551

,

322 -32.539972
323 -32.540166,

338 -31.8655434

.

***** POSTI NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
339 -31.866044
354 -30.818180
355 -30.818756
370 -29.341385
371 -29.341908
386 -29.069019
387 -29.069586
402 -30.656262
403 -30.656503,

'

418 -33.319135
. 419 -33.319039

434 -36.406730
435 -36.406752

'450. -37.708380

49
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***** POST 1' NODAL TEMPERATURE LISTING *****
'

-LOAD-STEP 11-ITERATION = 12 SECTION= --l'-

IME= 0._00000E+00- LOAD CASE = 1

NODE ~ TEMP
=451 -37.708378

,

468 -4.3324949
'

469 --34.723640
'470 -37.621620 .i
471 --38.'350655 t

'

472 -4.3324997 -

473 -34.723638 '

474 -37.621619
475- --38.350657 ... _

476 17.095090
477 18.771756
478 17.142237
'479- -16.421827
480 6.6610498

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP- 1 ITERATION = :12 - SECTION=~ 1
. TIME =- 0.00000E+00 LOAD CASE = 'l-

,

NODE .- -TEMP
481 5.5169261'

*482 8.1155686

- . -0'483 $ 1o$1545 -

484 18.~776331
485 17.109852
486 16.406617
487 5.5170510_
'488 8.1147435
489 9.1050972

--MAXIMUMS
NODE =129
VALUE 541.729.50

.

%

D
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i % 1 4 s u 4- t e u p a. k ve.5|,.
! LIST ELEM HEAT GENERATIONS FOR ALL SELECTED ELEMENTS V

! ELEMENT HEAT GENERATIONo
37 326.100000a

* 44 403.400000*

j 51 393.300000
58 369.800000

| 65 258.900000

LIST ELEMENT CONVECTIONS FOR ALL SELECTED ELEMENTS
i

i ELEM FACE VALUE(S) FACE NODES
17 3 2.00000000 75.0000000 43 36 52 59'

24 3 2.00000000 75.0000000 59 52 68 75
'

31 3 2.00000000 75.0000000 75 68 84 91
'

38 3 2.00000000 86.9000000 91 84 100 107
45 3 2.00000000 104.300000 107 100 116 123

i 52 3 2.00000000 121.900000 123 116 132 139
j 59 3 2.00000000 144.000000 139 132 148 155
d 66 3 2.00000000 161.000000 155 148 164 171

73 3 2.00000000 164.000000 171 164 180 187
'

80 3 2.00000000 164.000000 187 180 479 486
19 5 2.00000000 75.0000000 37 44 60 53

i 26 5 2.00000000 75.0000000 53 60 76 69
33 5 2.00000000 75.0000000 69 76 92 85;

j 40 5 2.00000000 86.9000000 85 92 108 101
47 5 2.00000000 104.300000 101 108 124 117
54 5 2.00000000 121.900000 117 124 140 133
61 5 2.00000000 144.000000 133 140 156 1493

() 7568 5 2.00000000 161.000000 149 156 172 165
5 2.00000000 164.000000 '165 172 188 1811

82 5 2.00000000 164.000000 181 188 204 197

| ELEM FACE VALUE(S) FACE NODES
! 171 6 2.00000000 75.0000000 215 214 221 222

172 6 2.00000000 75.0000000 450 215 222 451
! 164 3 2.00000000 75.0000000 191 184 200 207
8 96 6 2.00000000 75.0000000 230 229 236 237
i 95 6 2.00000000 75.0000000 229 228 235 236

94 6 2.00000000 75.0000000 228 227 234 235
| 93 6 2.00000000 75.0000000 227 226 233 234

92 6 2.00000000 75.0000000 226 225 *233 233
: 153- 3 2.00000000 75.0000000 15 8 24 31

154 3 2.00000000 75.0000000 31 24 40 47,

;. 155 3 2.00000000 75.0000000 47_ 40 56 63
: 156 3 2.00000000 75.0000000 63 56 72 79
! 157 3 2.00000000 75.0000000 79 72 88 95
!- 158 3 2.00000000 75.0000000 95 88 104 111

159 3 2.00000000 75.0000000- 111 104 120 127
160 3 2.00000000 -75.0000000 127 120 136 143
161 3 2.00000000 75.0000000 143 136. 152 -159
162 3 2.00000000 75.0000000 159 152 168 175
163 3 2.00000000 75.0000000 175 168 184 191
165 3 2.00000000 75.0000000 207 200 216 223

LEM FACE VALUE(S) FACE NODES
173 3 2.00000000- 75.0000000 475 471 216 223

4 - 173 6 2.00000000 75.0000000 216 450 451 223
-

179 3 2.00000000 164.000000 489 483 196 -203
176 3 2.00000000 164.000000 486 479 483- 489

57
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LIST TEMPERATURES FOR ALL SELECTED NODES

NODE LABEL TEMPR
. 144 TEMP 75.0000000 0.000000000E+00

241-TEMP 75.0000000 0.000000000E+00
t
-,

:

|
'

.

i i

;|
.

9

:
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: G
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f

a

4

d
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PRINT NODAL TEMPERATURES

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
1 150.22445
2 144.69042

'

3 128.58333
4 127.91042
5 123.43108
6 120.06291
7 102.04475 -'' ~

8 80.485679
9 144.69043

10 128.58314
11 127.91034
12 123.43106
13 120.06296
14 102.04474

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITEPATION= 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

(") NODE TEMP
V 15 80.485679

17 168.27738
18 162.70519
19 152.44001
20 150.89722
21 142.95160
22 140.53941
23 103.92405
24 80.708138
25 162.70517
26 152.44041
27 150.89758
28 142.95163
29 140.53929

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
30 103.92408
31 80.708141
33 163.82362

,q 34 162.64958
,) 35 153.18270

36 152.40762
37 141.56458
38 139.98518
39 104.30502

54



Kus cL ( a d'
) .

40 80.857185
41 162.64945 ,

42 153.18388
152.40906

() 4344 141.56432

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1 i

NODE TEMP
45 139.98479
46 104.30510
47 80.857189
49 174.01969 - ' -

50 164.87624
51 156.34160
52 154.46252
53 140.16711
54 139.67072
55 104.41419
56 80.883284
57 164.87718
58 156.34933
59 154.46364

***** POST 1 NODAL TEMPERATURE LISTING *****

p AD STEP 1 ITERATION = 12 SECTION= 1
NsIME= 0.00000E+00 LOAD CASE = 1

NODE TEMP
60 140.16690
61 139.67007
62 104.41433
63 80.883276
65 174.49720
65 164.77460
6 '- 156.93110
68 157.62979
69 138.67567
70 138.85505
71 104.64583
72 80.924160
73 164.77496
74 156.94397

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
75 157.601107,

i j 76 138.67591
,

77 138.85357 1

78- 104.64618
79 80.924129
81 497.36086

55
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,: ;-

4 83* 191.29033
84- 190;51634<

.

- 85- 134.49749 >

hJ :86 L134.61738
i

| -
< - 87; 105.69151

88 81.282587
f '90- 190.35171~-
[ 91 189.68445
3.

'

***** PC"~*[ NODAL TEMPERATURE-LISTING *****-
t ,

t LOAD STEP- 1 ITERATION = E12 SECTION= 1-
|. TIME =~ 0.00000E+00 LOAD. CASE = 1-
2

I- --N09E TEMP -

'

~" ~
! 92 134.48357
! 93 134.60986- '

[ 94 :105.69330
< 95 81.282394- '

97 594.33788
99 -239.33766

5 100 238.17454--
| 101, 148.12269-
| 102 1147.95064
!- 103 112.05091
! 104' ~82.199705
i: 106 238~.'16851
[ -107 237.13360

{:- -
'108 148.08944i

L' ***** POST 1 NODAL TEMPERATURE LISTING *****: I

:

IDAD STEP 1 ITERATION = L12 SECTION= 1' r

TIME = 0.00000E+00 LOAD CASE = 1
i

i- NODE- -TEMP
I 109 147.93172
L 110 .112.05541.
| -- 111- 82.199387
' 113' 637.05926

115 262.23500'

it - -116- 260.97515
i ' -117 163.77507-

118 163.49211-

119 117.76841-

120 83.565986-
'

*- 122 '260.91587
i. :123: ?-259.80870
^

124 163.73737=
". 125. 163.47083
:

*****-POST 1 NODALSTEMPERATURE LISTING-*****,

;
'

- LOAD ': STEP '1 ITERATION = 12 iSECTION= -1-
{j IME= 0.00000E+00 LOAD CASE = ~1

SNODE TEMP
;. 126' 117.77347 +-
; 127: 83.565597

-129 649.58785
t

|56 -
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Tq,L k \ f C-ow { -
131 274.77805
132 273.90641
133 181.25244

()134
180.97890

135 126.47481
136 84.836556
138 273.57710
139 272.82863 '

140 181.21805
141 180.95940
142 126.47945

* * * * * POST 1 NODAL TEMPERATURE LISTING * * * * * -

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE =~ 1 ~

NODE TEMP
143 84.836181
144 75.000000
145 567.51845
147 269.94825
148 267.85019
149 186.76935
150 186.41647
151 128.25812
152 85.045619 q

154 268.69593
155 266.77750

'N 156 186.73102
(d 157 186.39481s

158 128.26327

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
159 85.045247
161 -490.80204
163 220.23333
164 218.20511
165 168.33019
166 168.05915,

167 119.29032
168 83.569224
170 219.36356
171 217.48421
172 168.31220
173 168.04905
174 119.29272
175 83.569026

*****' POST 1 NODAL TEMPERATURE LISTING *****3
)

'40AD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

S1
_ _ _ _ _ _ _ _ _ _ _
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177 141.86375
'178- 141.49328- ;

'
179 145.52929' >

,

FO '"8 2 -'U:UN'
1 143.10317-a

| .183 106.15149
184 80.975730-

185 141.48039-
| 186 145.64104 1

187 146.64365
,

188~ -143.42925,
.

| 189' 143.10713-

{ 190 106.15055

: ***** POST 1 NODAL ~ TEMPERATURE LISTING *****
~

*
;

IAAD STEP 1 ITERATION = 12 -SECTION= 1 '

s TIME = 0.00C00E+00 LOAD CASE = 1
!
1

.i NODE TEMP
[ 191. 80.975762

4
193 1124.03437

,

j 194 125.95841
'

195- 126.24062
196 125.01510 '

i -197 123.24616
; 198 123.49923
j- . 199 92.448921
1L 200 78.250311
!E- 201 125.95841
[ 202 !126.24056
|- 203 125.01563
(- 204 123.24469-
j 205 -123.49868:
a

***** POST 1-NODAL TEMPERATURE. LISTING *****-4

i-
i- LOAD' STEP' 1 ITERATION = 12 SECTION=' 1
j ; LTIME=~ 0.00000E+00 ' LOAD CASE = 1 *

i

i _ NODE. .

TEMP 'l

; 206. 92.449055
207 .78.250314

p 209 '93.597749
210 98.775536.,

211 '114.62946
i 212 115.77222
| 213 116.43282'

214 -114.31725
215 79.754489

j; 216 176.983694
217- 98.775532
218. '114.62948:.

0f 219 115.77200'

] [220 -116.43319

i ***** POST 1 NODALLTEMPERATURE: LISTING *****

1 1 LOAD STEP- 1 ITERATION =J 12 SECTION= 1-2 --

- . . -. .. . . .. - . . -. . . . . _ _ . - -- _ . .



To Nc. |1 uw b -
_

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
r^s 2 21 114.31725
(_ 222 79.754488

223 76.983689
225 93.418856
226 98.714263
227 114.26506
228 115.42266
229 116.09042
230 114.31052
233 98.714265
234 114.26506
235 115.42256
236 116.09068

~'' ~

237 114.31061

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

,

NODE TEMP
241 75.000000
242 82.463095
243 32.463091
258 82.902881

('259
82.902892

)274 83.061366
275 83.061403
290 83.102474
291 83.102506
306 83.139817
307 83.139801
-322 83.443116
323 83.442755
338 85.001221

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP '

339 85.000448
354 86.650224
355 86.649331
370 88.614429

-371 88.613608
-386 88.944003
387 88.943107
402 86.769389
403 86.768952 |

-(~g 418 83.162440 i
( >419 83.162611 |

434 79.218561
435 79.218521
450 77.725280 |

.



iTmLit n. (-~ & _ J ) ,

**06* POST 1 NODAL TEMPERATURE LISTIl1G * * * * *
|

LOAD STEP 1 ITERATION = 12 SECTIO!1= 1

IMEa 0.00000E+00 LOAD CASE = 1

NODE TEMP
451 77.725284
468 114.92797 1

'

469 80.287651
470 77.822997
471 76.941713
472 114.92796
473 80.287655
474 77.822999
475 76.941709 1, ,

476 140.34589
477 142.55255
498 141.13164
479 140.35473
480 125.72479

***** POST 1 NODAL TEMPERATURE LISTI!1G *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
481 125.17334

g~ 482 130.26066
' _ j) 4 8 3( 131.48985

484 142.55707
485 1/.1.09958
486 140.34160
487 125.17345
488 130.25992
489 131.48568

MAXIMU)
!! ODE 129
VALUE 649.58785

(~)NL

GO
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LIST ELEM llEAT GENERATIONS FOR ALL SELECTED ELEMENTS hC O b f C YOMW C ,
ELEMENT !! EAT GENERATIONS
p 37 326.100000 #_, k e w.4A~ b WW ,M

V 44 403.400000 pgj Ip ua.h51 393.300000
58 369.800000 ("e, s ,
65 258.900000

LIST ELEMENT CONVECTIONS FOR ALL SELECTED ELEMENTS

ELEM FACE VALUE(S) FACE NODES
17 3 2.00000000 151.500000 4: 36 52 59
24 3 2.00000000 151.500000 5, 52 68 75
31 3 2.00000000 151.500000 75 68 84 91
38 3 2.00000000 1$1.500000 91 84 100 107
45 3 2.00000000 151.500000 107 100 116 123
52 3 2.00000000 151.500000 123 116 132 139
59 3 2.00000000 151.500000 139 132 148 155
66 3 2.00000000 151.500000 155 148 164 171
73 3 2.00000000 151.500000 17? 164 180 187
80 3 2.00000000 151.500000 187 180 479 486
19 5 2.00000000 151.500000 37 44 60 53
26 5 2.00000000 151.500000 53 60 76 69
33 5 2.00000000 151.500000 69 76 92 85
40 5 2.00000000 151.500000 85 92 108 101
47 5 2.00000000 151.500000 101 108 124 117
54 5 2.00000000 151.500000 117 124 140 133
61 5 2.00000000 151.500000 133 140 156 149

() 7568 5 2.00000000 151.500000 149 156 172 165
5 2.00000000 151.500000 165 172 188 181-

82 5 2.00000000 151.500000 181 188 204 197
'

ELEM FACE VALUE (S) FACE NODES
171 6 2.00000000 75.0000000 215 214 221 222
172 6 2.00000000 75.0000000 450 215 222 451
164 3 2.00000000 75.0000000 191 184 200 207

96 6 2,00000000 75.0000000 230 229 236 237
95 6 2.00000000 75.0000000 229 228 235 236
94 6 2.00000000 75.0000000 228 227 234 235
93 6 2.00000000 75.0000000 227 226 233 234
92 6 2.00000000 75.q000000 226 225 233 233

153 3 2.00000000 75.0000000 15 8 24 31
154 3 2.00000000 75.0000000 31 24 40 47
155 3 2.00000000 75.0000000 47 40 56 63
156 3 2.00000000 75.0000000 63 56 72 79
157 3 2.00000000 75.0000000 79 72 88 95
158 3 2.00000000 75.0000000 95 88 104 111
159 3 2.00000000 75.0000000 111 104 120 127
160 3 2.00000000 75.0000000 127 120 136 143
161 3 2.00000000 75.0000000 143 136 152 159
162 3 2.00000000 75.0000000 159 152 168 175
163 3 2.00000000 75.0000000 175 168 184 191
165 3 2.00000000 75.0000000 207 200 216 223

EM FACE VALUE(S) FACE NODES
173 3 2.00000000 75.0000000 475 471 216 223
173 6 2.00000000 75.0000000 216 450 451 223
179 3 2.00000000 151.500000 489 483 196 203
176 3 2.00000000 151.500000 486 479 483 489

bl
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|
! LIST TEMPERATURES FOR ALL SELECTED NODES
i

| 10DE LABEL TEMPR
'144 TEMP 75.0000000 0.000000000E+00
241 TEMP 75.0000000 0.000000000E+00;
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PRINT NODAL TEMPERATURES |

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
1 198.71533
2 191.05607
3 166.67519
4 165.33711
5 156.71445
6 151.12165

'-
7 122.28637
8 84.748980
9 191.05608

10 166.67500
11 165.33693
12 156.71445
13 151.12172
14 122.28635

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
15 84.748980
17 219.84397
18 214.56736
19 205.14701
20 203.63229
21 195.60958
22 192.51535
23 127.36175
24 85.197381
25 214.56734
26 205.14741

'*27 203.63266
28 195.60958
29 192.51520

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CAS2= 1

NODE TEMP
30 137.36179
31 85.197386
33 220.40669
34 214.50940

{)'s 35 205.95737s

36 205.20215
37 194.42882
38 192.87578
39 128.24012

L m
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40 85.444345
41 214.50927
42 205.95857

'__)
43rm 205.20360

( 44 194.42852

***** POST 1 110DAL TEMPERATURE LISTIl1G * * * * *

LOAD STEP 1 ITERATIO!1= 12 SECTIO 11= 1

TIME = 0.00000E+00 LOAD CASE = 1

!! ODE TEMP
45 192.87525
46 128.24023
47 85.444350
49 225.56705
50 216.76091
51 209.29143
52 207.40498
53 193.30899
54 192.68356
55 128.48184
56 85.487073*

57 216.76184
58 209.29923
59 207.40611

***** POST 1 110DAL TEMPERATURE LISTI!JG *****

AD STEP 1 ITERd 1CL: 12 S ECTIO11= 1
'IME= 0.00000E+00 ' AA? ;ASE= 1

NODE TEMP
60 193.30875
61 192.68271
62 128.48203
63 85.487063
65 226.05252
66 216.64835
67 209.90941
68 P10.71170
69 192.14124
70 192.09204
71 128.88854
72 85.552775
73 216.64867
74 209.92243

***** POSTI 110DAL TEMPERATURE LISTING *****

LOAD STEP 1 1TERATIO!!= 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
/~) 75 210.68267
(_/ 76 192.14159

77 192,09010
78 128.88899
79 85.552734
81 544.95197

bb
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83 243.95886
84 243.19153
85 188.99244
86 188.92712

O* 87 130.67357
88 85.949036
90 243.02329
91 242.36441

* * * * * POST 1 NODAL TEMPERATURE LISTING * * * * *

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
"

92 188.97406
~

93 188.91721
94 130.67593
95 85.948793
97 633.46087
99 282.66367

100 281.53098
101 197.37908
102 197.00643
103 134.93804
104 86.590965
106 281.49805

.

107 280.49573
108 197.33997g-

'
***** POST 1 NODAL TEMPERATURE LISTING * * * * *

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME- 0.00000E+00 LOAD CASE = 1

NODE TEMP
109 196.98415
110 134.94334
111 86.590587
113 670.03424
115 293.35079
116 292.06813
117 201.02151
118 200.68809
119 136.23271
120 86.920727
122 292.03490
123 290.90684
124 200.97861
125 200.66388

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
("'IME= 0.00000E+00 LOAD CASE = 1
. \j

NODE TEMP
126 136.23847
127 86.920288
129 665.57851

$$ '
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*

131 290.44336
132 289.58057

; 133 199.86035
134 199.53234*

.
135 135.66140

'

136 86.692565
i 138 289.24362

139 288.50477
140 199.82396

i 141 199.51171
142 135.66631;

***** POST 1 NODAL TEMPERATURE LISTING *****
1

LOAD STEP 1 ITERATION = 12 SECTION= 1,

TIME = 0.00000E+00 LOAD CASE = ''1'

:

NODE TEMP
143 86.692167
144 75.000000
145 570.54212
147 271.43642
148 269.30842
149 188.42511

| 150 188.09634
151 129.64898
152 85.446534
154 270.18416

| 155 268.23567
156 188.38674,,

| 157 188.07466
) 158 129.65413
i

***** POST 1 NODAL TEMPERATURE LISTING *****
i

LOAD STEP 1 ITERATION = 12 SECTION= 1j

TIME = 0.00000E+00 LOAD CASE = 1
i

NODE TEMP
159 85.446160
161 488.60486
163 212.89187
164 210.84649
165 161.17871
166 160.94783
167 116.45908
168 83.196161
170 212.02124

,

171 210.12392
172 161.16159
173 160.93821
174 116.46137
175 83.195970

- ***** POST 1 NODAL TEMPERATURE LISTING *****p(/
LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

G7
. . . -
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177 134.65454
178 134.29875
179 137.80771
180 138.82908

0 181 135.93630
182 135.67677
183 103.19213
184 80.480850
185 134.28584
186 137.91960
187 138.89710
188 135.94347
189 135.68057
190 103.19123

***** POST 1 NODAL TEMPERATORE LISTING *****
'

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
191 80.480881
193 118.62297
194 120.29727
195 120.40984
196 119.31610
197 117.72963
198 117.95894

0199
90.623810

200 77.941624
201 120.29727
202 120.40978
203 119.31662
204 117.72822
205 117.95840

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
206 90.623939
207 77.941627
209 91.394293
210 95.982169

-211 110.12239
212 111.13602
213 111.72677
214 109.85965
215 79.245637
216 76.784521
217 95.982164
218 110.12241

0> 219
111.13581

220 111.72713

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

68
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TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

()221
109.85965

222 79.245637
223 76.784516
225 91.236300
226 95.929189
227 109.80057

'

228 110.82627
229 111.42351
230 109.85479
233 95.929191 -

234 109.80057
235 110.82617

~~236 111.42376
237 109.85487

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
241 75.000000
242 88.244295
243 88.244290
258 89.142800
259 89.142814

(~T 274 89.373054
s/ 275 89.373103

290 89.425513
291 89.426556
306 89.487797
307 89.487776
322 89.909456
323 89.908983
338 91.034124

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
339 91.033214
354 91.393848
355 91.392834
370 91.140101
371 91.139232 -

386 89.453202
'387 89.452305

402 86.191068
403 86.190651

()418
82.468946

419 82.469110
434 78.815243
435 78.815206
450 77.448981

bh ;
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C*000 POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

IME= 0.00000E+00 LOAD CASE = 1

NODE TEMP
451 77.448985
468 110.39784
469 79.722687
470 77.537544
471 76.746356
472 110.39782
473 79.722691
474 77.537547
475 76.746352
476 133.28244
477 135.24613
478 133.80387
479 133.05852
480 120.13151

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
481 119.59022
482 123.99611,_,

(]484
483 125.08733

' 135.25066
485 133.77178
486 133.04524
487 119.59033
488 123.99536
489 125.08317

MAXIMUMS
NODE 113
VALUE 670.03424

e
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APPENDIX A-COMPUTER PROGRAM DESCRIPTIONS

ANSYS/PC Thermal

ANSYS/PC-Thermal is a common finite element program implemented on the IBM-PC and
compatible microcomputers. The program has capabilities for steady and transient thermal
analysis and includes temperature dependent properties. The version used was v4.3 sup-
ported by Swanson Analysis Systems, Inc. of Ilouston, PA.
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LIST ELEM llEAT GEliERATIO!1S FOR ALL SELECTED ELEMEllTS
ELEMEllT llEAT GEllERATIOllS

37 326.100000
O 44 403.400000

| 51 393.300000
58 369.800000

,

65 258.900000
92 4160.00000
93 4160.00000
94 4160.00000
95 4160.00000 |,

| 96 4160.00000 ;

'

153 6240.00000
154 6240.00000
155 6240.00000j

| 156 6240.00000
| 157 6240.00000
| 158 6240.00000
1 159 6240.00000

160 6240.00000
, 161 6240.00000
! 162 6240.00000

163 6240.00000
164 6240.00000
165 -6240.00000
171 12480.0000
172 12480.0000
173 12480.0000

| ST ELEME!1T cot 1VECTIOllS FOR ALL SELECTED ELEMEllTS

ELEM FACE VALUE(S) FACE 110 DES
17 3 2.00000000 125.000000 43 36 52 59

| 24 3 2.00000000 125.000000 59 52 68 75
1 31 3 2.00000000 125.000000 75 68 84 91
; 38 3 2.00000000 138.000000 91 84 100 107

45 3 2.00000000 157.000000 107 100 116 123
52 3 2.00000000 176.000000 123 116 132 139

| 59 3 2.00000000 200.000000 139 132 148 155
| 66 3 2.00000000 219.000000 155 148 164 171
| 73 3 2.00000000 222.000000 171 164 180 187
| 80 3 2.00000000 222.000000 187 180 479 486
| 19 5 2.00000000 125.000000 37 44 60 53
| 26 5 2.00000000 125.000000 53 60 76 69

33 5 2.00000000 125.000000 69 76 92 65
40 5 2.00000000 138.000000 85 92 108 101 '

47 5 2.00000000 157.000000 101 108 124 117
54 5 2.00000000 176.000000 117 124 140 133'

| 61 5 2.00000000 200.000000 -133 140 .156 149
68 5 2.00000000 219.000000 .149 156 172- 165.
75' 5 2.00000000 222.000000 165 172 188 181
82 5 2.00000000 222.000000 181 188 '204 197

EM FACE VALUE(S) FACE 110 DES
- 171 6 2.00000000 125.000000 215 214 221 -222

172 6 2.00000000 125.000000 450 215 222- 451
164 3 2.00000000 125.000000 191 184 200- 207

96 6 2.00000000 125.000000 230 229 236 237
95 6 2.00000000 125.000000 229 228 235 236j

_ . _ _ . _ _ __ . _7E . _ _ . ______ _ _ . _ .
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94 6 2.00000000 125.000000 228 227 234 235 t

93 6 2.00000000 125.000000 227 226 233 234 '

92 6 2.00000000 125.000000 226 225 233 233

O153
3 2.00000000 125.000000 15 8 24 31

154 3 2.00000000 125.000000 31 24 40 47
'

155 3 2.00000000 125.00000b 47 40 56 63
156 3 2.00000000 125.000000 63 56 72 79
157 3 2.00000000 125.000000 79 72 88 95
158 3 2.00000000 125.000000 95 88 104 111
159 3 2.00000000 125.000000 111 104 120 127

1160 3 2.00000000 125.000000 127 120 136 143
161 3 2.00000000 125.000000 143 136 152 159
162 3 2.00000000 125.000000 159 152 168 175
163 3 2.00000000 125.000000 175 168 184 191 !

165 3 2.00000000 125.000000 207 200 216 223

ELEM FACE VALUE(S) FACE NODES
173 3 2.00000000 125.000000 475 471 216 223
173 6 2.00000000 125.000000 216 450 451 223
279 3 2.00000000 222.000000 489 483 196 203
176 3 2.00000000 222.000000 486 479' 483 489

LIST TEMPERATURES FOR ALL SELECTED NODES

NODE LABEL TEMPR
144 TEMP 125.000000 0.000000000E+00
241 TEMP 125.000000 0.000000000E+00

0
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PRINT NODAL TEMPERATURES

***** POST 1 NODAL TEMPERATURE LISTING *****
O

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
1 214.58593
2 211.29213
3 203.22707
4 S03.08066
5 01.93513
6 200.53878
7 192.43523
8 183.13676
9 211.29214

10 203.22637
11 203.08049
12 201.93512
13 200.53885
14 Jo'.435214

*' POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

O NODE TEMP
\ 15 183.13675

17 229.14704
18 223.42094
19 213.13639
20 211.83301
21 205.34231
22 203.80763
23 192.00653
24 183.18399
25 223.42092
26 213.13679
27 211.83337
28 205.34231
29 203.80748

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
30 192.00656
31 183.18399
33 229.62100

,c3 34 223.40994
,

() 35 213.67324
36 212.99259
37 204.07542
38 202.77459
39 192.02300

77
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40 103.26390
41 223.40981 i

42 213.67444
43 212.99405

O 44 204.07511

***** POSTI NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

110DE TEMP
45 202.77407 i
46 192.02312 J

47 183.26394 ;
49 234.63683 '

50 225.60179
51 216.04372
52 214.50292
53 202.74757
54 202.44643
55 192.03290
56 183.28553
57 225.60272
58 216.05154
59 214.50406

***** POST 1 110DAL TEMPERATURE LISTING *****

'OAD STEP 1 ITERATION = 12 SECTION= 1
'2IME= 0.00000E+00 LOAD CASE = 1

NODE TEMP
60 202.74732
61 202.44558
62 192.03310
63 183.28556
65 235.05195
66 225.55263
67 216.48483
68 216.97466
69 201.32031
70 201.64948
71 192.11639
72 183.29307
73 225.55295
74 216.49786

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
N 75 216.94565

76 201.32063
77 201.64754,

78 192.11684
79 183.29303
81 549.91670

7f
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:

!
*

83 245.43658 !
;

84 244.65358
85 197.43691 !

86 197.66103 i

~; O 87 192.51616
88 183.51107 ,

90 244.50094 i

l 91 243.82638

***** POST 1 NODAL TEMPERATURE LISTING *** * *

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

i NODE TEMP
,

92 197.41863.,

93 197.65117'

94 192.51844.

95 183.51066
97 645.38080s

4 99 288.46030
4

i 100 287.28933
'

101 212.56024
102 212.49842
103 198.62624,

104 184.31974
i 106 287.29514
' 107 286.25474
J 108 212.52039

( 4

4 ***** POST 1 NODAL TEMPERATURE STING *****
]

! LOAD STEP 1 ITERATION = 12 SECTION= 1
TIMEa .0.00000E+00 LOAD CASE = 1-

NODE TEMP
109 212.47573

; 110 198.63146
111 184.31910
113 687.18742

,

115 311.57328
116 310.30901
117 229.43472<

118 229.24387.,

| 119 204.84139
120 185.71141
122- 310.25890

|123 309.15047
; 124 229.38943

125 229.21831

***** POST 1 NODAL-TEMPERATURE LISTING *****
* LOAD STEP 1 ITERATION = 12 SECTION= 1

.(~JME= 0.00000E+00 LOAD CASE =- 1
x)

NODE TEMP
126 204.84728
127- 185.71064
129 700.77441

'l $ .
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131 325.70118
132 324.82853
133 248.23817

r T134 248.06198
(J 135 214.26317

136 187.06165
138 324.50455
139 323.75674
140 248.19658
141 248.03841
142 214.26861

***** POST 1 NODAL TEMPERATURE LISTING * * * * *

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.0 '00E+00 LOAD CASE = 1

NODE . UMP
143 187.06090
144 125.00000
145 622.10385
147 323.42672
148 321.31893
149 255.08060
150 254.82146
151 216.68667
152 187.43193
154 322.17989
155 320.25837

( ) 156 255.03440
157 254.79535
158 216.69269

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
159 187.43118
161 547.48253
163 279.70081
164 277.74042
165 238.93204
166 238.76203
167 209.83895
168 186.55981
170 278.83654
171- 277.03200
172 238.90893 l
173 238.74907
174 209.84194 i
175 186.55940 I

i

(') ***** POST 1 NODAL TEMPERATURE LISTING *****
O

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

to .
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|
'

r \

177 221.18017 ),

4 178 221.05203
|179 222.24849

180 223.09986
O 181 221.24350 |

182 221.17929
183 204.21915

'

184 185.87597
185 221.03927 1

186 222.35918
187 223.16315
188 221.25294 i

189 221.18431
190 204.21801

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
191 185.87604
193 212.82169
194 213.31400
195 214.08237
196 213.59711
197 212.89807
198 213.06186
199 202.73492

0200 190.50035
201 213.31074
202 214.07696
203 213.59666
204 212.89714
205 213.06160

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
206 202.73498
207 190.50036
209 205.51416
210 204.16629
211 210.35741
212 210.85388
215 210.65099
214 208.66338
215 187.69672
216- 215.94781-
217 203.87351

-218 210.42744-

0219
210.89153

220 210.65048

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

$b
- . . , . . -. . . - - --
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; -

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
J 221 208.66306

J

. 222 187.69674.

223 215.94780 |

| 225 205.05412
226 203.86221J

227 209.84471
1

228 210.6396S
i 229 210.50224
1 230 208.17626
1 233 203.56784

234 209.92261,

{ 235 210.67786
j 236 210.50170

237 208.17598
,
4

'

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

| TIME = 0.00000E+00- LOAD CASE = 1
I

HODE TEMP
.

l241 125.00000 '

242 184.96208
243 184.96208
258 185.01675

'

()259
185.01676.

274 185.09905
275 185.09909,

290 185.12396
291 185.12400
306 185.13648
307 185.13645
322 185.33244
323 185.33198
338 186.23637

***** POST 1 NODAL TEMPERATURE LISTING *****
'LOAD STEP 1 ITERATION = 12- SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
339 186.23560 '

354- 187.67745
355 187.67653
370 189.14795
371 189.14707
386 189.54553 *

387 189.54463
402- 188.58498
403 188.58449

s418- 187.87799'
s 419 187.87811

434 192.41850
435' 192.41849
450 220,83188

/z
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***** POST 1 NODAL TEMPERATURE LISTIl!G *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

('gME= 0.00000E+00 LOAD CASE = 1 ;
\) :

NODE TEMP
451 220.83188
468 209.42258
469 192.66971
470 222.76545

- 471 218.88835
472 209.42223
473 192.66973
474 222.76544
475 218.88835
476 220.53928
477 221.41472
478 220.31296
479 219.78552
480 213.38593

***** POST 1 NODAL TEMPERATURE LISTING *****
.

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
481 213.14922
482 215.56962

()483 216.06139
484 221.41920
485 220.28110
486 219.77383
487 213.15071
488 215.56972
489 216.05647

,

MAXIMUMS
NODE 129
VALUE 700.77441

***** ROUTINE COMPLETED ***** CP= 614.0700 TIME = 15.5409

4

\>

856
~
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O
1/2 INit15 BLOCtID 0( H ) A L I K Asi? K/Asi? VEL Re 1

1. INL(1 50W SK!R1 with screets 11.87000 0.77000 140.89690 0.00546 1.18965 0.000t+00
2. INLII Sit 110N 00sN 0U1510[ 0.66700 11.87000 3.00000 0.04000 0.17991 140.89690 0.00128 1.18965 4.338(403
3. BE C 6 (Ni[R. Skl0 CHANNils 2.34000 1.38000 5.47560 0.25203 6.03467 0.000L400
4. SKID CHANN!LS 1.00000 2.34000 5.11833 0.03000 0.14218 5.47560 0.02597 6.03t67 3.56Si404
5. BENO INTO I? IN 50 IUBE 4.00000 2.16000 16.00000 0.13500 3.53028 0.000[600
6. BEN 05 At CHANNtt AND !NLEI AS$1 4.00000 0.38700 16.00000 0.02419 3.53028 0.000l400
7.$15A!6HiSEC110N l.00000 4.00000 1.33333 0.02600 0.03467 16.00000 0.00217 3.53028 1.930[t04
8. IEE1 ASSIMBLY AND BlW0 IN10 ANN. 4.47200 1.38400 19.99878 0.06??0 3.15768 0.000E400
9. SUDO(N EXFANSION th10 ANN'JLUS 5.76000 0.05000 33.17760 0.00151 2.45159 0.000t*00
10. FLOS UP ANNULUS 0.66600 5.76000 14.16667 0.03300 0.70195 33.17760 0.02116 2.45159 8.927EiD3
11. BE06tNTRC1 IW10 3' t>y 52' 5111 4.33333 1.20000 18.77778 0.06391 3.25872 0.000E400
12. 2 BLO 4.33333 2.78000 18.77778 0.14805 3.25872 0.000[+00
13. DU1LE1 SIFAlGHT SEC110N 1.89000 4.33333 2.66667 0.02600 0.03668 18.77778 0.00195 3.25872 3.367[604
14. 0]5 CHARGE sith screets 4.33333 1.14000 18.77778 0.06071 3.25872 0.000l+00

SL9 K/A'u2 0.81257

INLET 1[MP 75.00000

f]1IEMP 172.80000

L/1[MP 123.90000

DRAFI HEIGH 1 15.00000

GUESSDie 97.00000

HEA1 : 81888.00000

CP: 0.24100
f;:(HEAL BALEN t) 0.96508

AV6 DENS 11Y 0.06834
OP fl0p 0.17195

DP$1ACK: 0.17171

01 CALC 97.80000

M:(DP FLOW) 0.96508

A"3 0/lN $68.66667

I f 0(1) 01 01 AIR

P051110N RELAi!VE POW [R POWER /lN lEP.P TEMPIRATURE

0 75.00000
0-16 0.69000000 392.38000 6278.00000 7.52924 82.52924
16 32 1.08000000 614.16000 9826.56000 11.78490 94.31414
32-49 1 ?0000000 682.40000 10918.40000 13.09433 107.40847
48-64 1.19000000 676.71333 10827.41333 12.98521 120.39369
64 80 1,17000000 665.34000 10645.44000 12.76697 133.16066
80-96 1.12000000 636.90667 10190.50667 12.22138 145.38204
96 112 1.05000000 597.10000 9553.60000 11.45754 156.83958
112-123 0.90000000 511.00000 8108.00000 9.82075 166.66033
1 144 0.60000000 341.20000 5459.20000 6.54717 173.20750

mu
.

-. .
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!

j LIST ELEMENT CONVECTIONS FOR ALL SELECTED ELEMENTS
:

) 'LEM FACE VALUE(S) FACE NODES
i 17 3 2.00000000 75.0000000 43 36 52 59
i 24 3 2.00000000 75.0000000 59 52 68 75 ,

! 31 3 2.00000000 75.0000000 75 68 84 91 I
i 38 3 2.00000000 88.4000000 91 84 100 107 '

i 45 3 2.00000000 107.400000 107 100 lid- 123
: 52 3 2.00000000 126.800000 123 116 132 139
i 59 3 2.00000000 151.100000 139 132 148 155
| 66 3 2.00000000 169.900000 155 148 164 171
5 73 3 2.00000000 173.000000 171 164 180 187
i 80 3 2.00000000 173.000000 187 180 479 486

19 5 2.00000000 75.0000000 37 44 60 53.

} 26 5 2.00000000 75.0000000 53 60 76 69
] 33 5 2.00000000 75.0000000 69 76 92 85

,

i 40 5 2.00000000 88.4000000 85 92 108 101 |
! 47 5 2.00000000 107.400000 101 108 124 117
1 54 5 2.00000000 126.800000 117 124 140 133 1

! 61 5 2.00000000 151.100000 133 140 156 149 ,

j 68 5 2.00000000 169.900000 149 .156 172 165
'

75 5 2.00000000 173.000000 165 172 188 181;

: 82 5 2.00000000 173.000000 181 188 204 197

j ELEM FACE VALUE (S) FACE NODES
1 171 6 2.00000000 75.0000000 215 214 221 222
| 172 6 2.00000000 75.0000000 450 215 222 451
4 164 3 2.00000000 75.0000000 191 -184 200 207
j 96 6 2.00000000 75.0000000 230 229 236 237

95 6 2.00000000 75.0000000. 229 228 235 236#

3 94 6 2.00000000 75.0000000 228 227 234 235
'

93 6 2.00000000 75.0000000 227 226 233 234
| 92 6 2.00000000 75.0000000' 226 225 233 233
! 153 3 2.00000000 75.0000000 15 8 24 31
'

154 3 2.00000000 75.0000000 31 24 40 47
155 3 2.00000000 75.0000000 47 40 56 634

156 3 2.00000000- 75.0000000 63 56 72 79
-| 157 3 2.00000000 75.0000000 79 72 88 95

158 3 2.00000000 75.0000000 95 88 104 111
159 3 2.00000000- 75.0000000 111 104 120 127

| 160 3 2.00000000 75.0000000 127 120 136 143
; 161 3 2,00000000 75.0000000 143 136 152 159

162 3 2.00000000 75.0000000 159 152 168 175
i 163 3 -2.00000000 75.0000000 175 168 184 191

165 3 2.00000000 75.0000000 207 200 '216 223
1

ELEM FACE VALUE (S) FACE NODES
173 3 2.00000000 75.0000000 475 471 216 223
173 6 2.00000000 75.0000000 216 450 451 223
179 3 2.00000000 173.000000 489 483 196 203
176 3 2.00000000 173.000000 486 479 483 489

LIST TEMPERATURES FOR ALL SELECTED NODES
'

ODE LABEL TEMPR '

144 TEMP 75.0000000 0.000000000E+00
241 TEMP 75.0000000 0.000000000E+00

-
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|

PRINT NODAL TEMPERATURES

() ***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1
'

,

NODE TEMP
1 151.38805'

i 2 145.80681
3 129.51836
4 128.82957
5 124.25080
6 120.83086

i 7 102.54164
! 8 80.595963 !

i 9 145.80682
10 129.51817,

11 128.82940
12 124.25079
13 120.83091
14 102.54163

!

j ***** POST 1 NODAL TEMPERATURE LISTING * * * * *

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
15 80.595963
17 169.53030
18 163.95143
19 153.68815
20 152.14812
21 144.21548
22 141.79211
23 104.55561
24 80.833454
25 163.95141
26 153.68854
27 152.14848
28 144.21551
29 141.79200

* * * * * POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASEm 1

NODE TEMP
30 104.55564
31 80.833457
33 170.07683,

,-,

t, _j 34 163.89674
35 154.43063
-36 153.65568
37 142.83480
38 141.26412
39 104.96432

97
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40 80.992536
41 163.89662
42 154.43181

0 43 153.65712
44 142.83454

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
45 141.26372
46 104.96441
47 80.992540
49 175.28042
50 166.13011
51 157.58916
52 155.70620
53 141.44444
54 140 95640
55 105.08047
56 81.020867
57 166.13106
58 157.59689
59 155.70733

***** POST 1 NODAL TEMPEnATURE LISTING *****

OAD STEP 1 ITERATIOP= ;2 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
60 141.44423
61 140.95575
62 105.06062
63 81.020859
65 175.75841
66 166.02863
67 158.17892

| 68 158.87366 3
69 139.96434
70 140.15394
71 105.32186
72 81.064899
73 166.02899
74 158.19179

***** POSTI NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = IL SECTION= 1
| TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP

f} 75 158.84497
% . 76 139.96458

77 140.15246
78 105.32221
79 81.064868
81 499.11717



83 192.64963
84 191.87548
85 135.90186

(n) 86 136.01652
''

87 106.41516
88 81.456830
90 191.71104
91 191.04364

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000P+00 LOAD CASE = 1

NODE TEMP
92 135.88789
93 136.00897
94 106.41697
95 81.456636
97 596.92299
99 241.49136

100 240.32494,

101 150.70363
102 150.53361
103 113.42349
104 82.458238
106 240.32240
107 239.28428

/~ 108 150.67008
()S

***** POST 1 NODAL TEMCCRATURE LISTING *****

LOAD STEP 1 ITERATION = .2 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
109 150.51452
110 113.42803
111 82.457916
113 640.22802
115 265.53351
116 264.27550
117 367.65503
118 167.35777
119 119.63722
120 83.955983
122 264.21466
123 263.10953
124 167.61688
125 167.33624

***** POST 1 NODAL TEMPERATURE LISTING *****

AD STEP 1 ITERATION = 12 SECTION= 1

IME= 0.00000E+00 LOAD CASE = 1

NODE TEMP
126 119.64234
127 83.955588
129 654.44080

.
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131 279.64122
132 278.76834

o 133 186.99958
(_)134 186.71310

135 129.28410
136 85.376920
138 278.44066
139 277.69109
140 186.96452
141 186.69323
142 129.28883

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
143 85.376538
144 75.000000
145 573.72457
147 276.32302
148 274.22826
149 194.06583
150 193.69116

*151 131.75255
152 85.704233
154 275.07135

("T 155 273.15701
'l 156 194.02656

157 193.66896
158 131.75783

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
159 85.703852
161 497.49761
163 227.53066
164 225.49572
165 175.81633
166 175.52174
167 122.77114
168 84.218898
170 226.66153
171 224.77627
172 175.79776
173 175.51132
174 122.77362
175 84.218694

, ~x'

(,) ***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
j

- _ _ _ _ _ _ _ _ _ _ _ _

00
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i
;

177 147.48638
178 147.09672
179 151.54357

O 180 152.61766
'

181 149.52973
| 182 149.17365

183 108.80589'

184 81.469206
; 185 147.08384
4 186 151.65522

187 152.68474
3* 188 149.53742
1 189 149.17772

190 108.80492a-

i ***** POST 1 NODAL TEMPERATURE LISTING * * * * *

| LOAD STEP 1- ITERATION = 12 SECTION= 1

;- TIME = 0.00000E+00 LOAD CASE = 1

'

NODE TEMP
'

191 81.469239
193 128.21681

i 194 130.33101
l 195 130.75651
1 196 129.43089
! 197 127.54934

198 127,82587

1 199 93.972400
,' 200 78.527117'

?- 201 130.33101
202 130.75644

I 203 129.43142
204 127.54783
205 127.82530

: ***** POST 1 NODAL TEMPERATURE LISTING *****-
' LOAD STEP 1 ITERATION = 12 SECTION= 1

TIME = 0.00000E+00 LOAD CASE = 1,

NODE TEMP
206 93.972537
207 78.527121'

209 95.325658
210- 100.96103'

211 118.13593,

212 ~119.37897
213 120.09090
214 117.78160
215 80.171185
216 77.155034
217 100.96103
218 '118.13595

'

- 219 119,37876

.220 120.09128.

- * * * * * POST 1 NODAL TEMPERATURE LISTING *****
,

LOAD STEP- 1 . ITERATION =- 12 SECTION= 1

. .



- - .

TIME = 0.00000E+00 LOAD CASE = 1

() NODE
TEMP

221 117.78160
222 80.171185
223 77.155029
225 95.130341
226 100.89314
227 117.73814
228 118.99830
229 119.71824
230 117.77298 *

233 100.89314
234 117.73814
235 118.99819

; 236 119.71850
i 237 117.77307
:

***** POST 1 NODAL TEMPERATURE LISTING *****
.

LOAD STEP 1 ITERATIONa 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1,

NODE TEMP
241 75.000000
242 82.609619
243 82.609616
258 83.079269

/~' 259 83.079279
(_)274 83.247368,

275 83.247405
290 83.291212
291 83.291244
306 83.333168
307 83.333152
322 83.665276
323 83.664913
338 85.366517

***** POST 1 NODAL TEMPERATURE LISTING *****-

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
339- 85.365737
354 87.172950
355 87.172047
370 89.361523
371 89.360686
386- 89.858681
387 89.857764
402 87.670764
403 87.670313es

/ )418 83.840371
419 83.840547
.434 79.578400
435 79.578359
450 77.961296

.qt



00*** POST 1 NODAL TEMPERATURE LISTING *****

AD STEP 1 ITERATION = 12 SECTION= 1

IME= 0.00000E+00 LOAD CASE = 1

NODE TEMP
451 77.961300
468 118.44914
469 80.750752
470 78.067408
471 77.109471
472 118.44912 '

473 80.750756
474 78.067410
475 77.109467
476 145.84772
477 148.24818
478 146.81512
479 146.00632
480 130.04563

***** POST 1 NODAL TEMPERATURE LISTING *****

LOAD STEP 1 ITERATION = 12 SECTION= 1
TIME = 0.00000E+00 LOAD CASE = 1

NODE TEMP
481 129.49069

/^T 482 135.10393
AJ 483 136.43686

484 148.25270
485 146.78308
486 145.99332
487 129.49080
488 135.10320
489 136.43268

MAXIMUMS
NODE 129
VALUE 654.44080

,

u ,'

q%
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/ 'o ,- UNITED STATES
' ' , ,

!" NUCLEAR REGULATORY COMMISSIONn

h WASHINGTON, D. C. 20555
,

%,.....,/ January 15, 1993

DOCKET NO, 72-1007 (PROJECT M-53)

,,

PUBLIC DISCLOSURE OF PROPRIETARY INFORMATION THAT FORMS THE BASIS OF FINAL
RULE TO ADD VSC-24 CASK TO APPROVED LIST (10 CFR 72.214)

PERMISSION HAS BEEN GIVEN TO RELEASE THE ATTACHED DOCUMENTS
AS STATED ON FORM AND IN THE LETTER DATED JANUARY 8, 1993.
APPROVAL FOR RELEASE SIGNED BY JOHN V. MASSEY ON JANUARY 15, 1993.

|

!

J1

CharlesJ.Hauhey, (hief
Source Containment and m

Devices Branch
Division of Industrial and

Medical Nuclear Safety
Office of Nuclear Material Safety

and Safeguards


