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8 6 7 96041 -7044.38 942272 ] ] 0 -3 34716. 27315 0 1.82E-08 0.015524 0 8.73E-06 0 1.20E-06 ]
g | 7 8 960552 -7004.81 939781 ] ] 0 -3.01187 27315 0 1.82E-08 47.2535 0 1.40E-06 0 1.20E-06 ]
10| 8 9 960789 -6953.57 937984 ] ] 0 -276717 27315 0 1.82E-08 480713 0 7.39E-06 0 1.20E-06 ]
11 o 1nl OR117 8 _RRR2G0R 0M1AA n n A 21E9E 97218 nl 1 moELNR AT ROTA n 112608 n 1 9nE.ng n
57250 57248 57249 -132271 634327 -12581.4 -402.673 456.793 -0.34678 12.0487 27315 0 2773.86 317.857 0 0.000312 0 1.20E-06 ]
57251 57249 57250 -132271 634327 -12829.1 -465.966 527.205 -1.24134 129496 27315 0 970108 2916.66 0 5.31E-06 0 1.20E-06 ]
57252 57250 57251 -132271 634327 -13151.8 -588.618 664455 -255135 120504 27315 0 164742 ©5610.08 0 351E-06 0 1Z20E-06 ]
57253 57251 57252 -136348 63579.6 -125B1.4 -399.795 429546 -1.06959 126309 27315 0 25973 288.042 0 0.000296 0 1.20E-D& ]
57254 57252 57253 -136348 63579.6 -12820.1 -462.878 40776 -3.2281 12636 27315 0 0956473 2655.54 0 5.38E-06 0 1Z20E-06 ]
57285 57253 57254 -136348 63579.6 -13151.8 -580.626 626.876 -4.85185 12.6384 27315 0 162859 5092.73 0 351e-06 0 1.20e-06 0
57256 57254 572585 -133118 55542 -126814 -414736 447464 0887126 135132 27315 0 2775.19 318.216 0 0.000333 0 1Z20E-06 ]
57257 57255 57256 -133118 55542 -12820.1 -465.463 501.762 0.704857 135128 27315 0 834605 272776 0 5.05e-06 0 1.20E-06 ]
57258 57256 57257 -133118 55542 -13151.8 -542096 584544 089323 13512 27315 0 128690 4396.86 0 397E-06 0 1.20E-06 ]
57250 57257 572568 -131118 687412 -125814 -366.43 430446 -0.08346 126177 27315 0 2426.26 260.059 0 0.00028 0 1.20E-06 ]
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#*% CFD Summary File Output ***

Ll s

CFD 2017 (Raven SP2) [20170227]

Job Name = EL&EHT Date created: Wed Jun 5 13:58:45 2019
=x# Analysis Information

Steady State is ON

Turbulent Incompressible Flow is ON

*** Field Variable Results Summary For Iteration 60

1T .
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*** Field Variable Results Summary For [teration 60

Var Mean at Max at Min

Vx Vel +1.96181e+02 128162 +6.69787e+03 126303 -5.03288e+03 mm/s
Vy Vel +1.37110e+03 131856 +1.04422e+04 166784 -3.68120e+03 mm/s
Vz Vel +8.23633e+01 70964 +6.04392e+03 120795 -5.16620e+03 mm/s
Press +6.88643e+00 13449 +0.11925e+01 6669 -4.80119e+01 N/m~2
Temp +0.00000e+00 14397 +0.00000e+00 14642 +0.00000e+00 C
Turbk +9.8188%e+10 71941 +8.23506e+15 14642 +1.81700e-08 mm~2/s"2
TurbD +4.506792+18 71941 +4.41658e+23 80510 +1.54523e-06 mm~2/s"3
Scall +0.00000e+00 14397 +0.00000e+00 14642 +0.00000e+00

PTotl +1.01773e+01 13449 +9.119252+01 6660 -4.8011%92+01 N/m~2
EVisc +3.28443e-01 28788 +1.81700e+01 1884 +0.00000e+00 g/mm-s
ECond +3.136032-01 28788 +2.439762+01 1884 +0.00000e+00 W/mm-K
Dens +3.66414e-04 1884 +2.30600e-03 14642 +1.20473e-06 g/mm~3
Visc +1.52474e-05 14397 +1.81700e-05 1884 +0.00000e+00 g/mm-s
Cond +1.92195e-04 1884 +1.10000e-03 14642 +2.56300e-05 W/mm-K
SpecH +9.76850e-01 14397 +1.00400e+00 30191 +8.00000e-01 J/g-K
Emiss +8.30152e-01 14397 +1.00000e+00 1884 +0.00000e+00
Transmiss +0.00000e+00 0 +0.00000e+00 0 +0.00000e+00
WReough +0.00000e+00 14397 +0.000002+00 14642 +0.00000e+00 mm
SeeBeck +0.00000e+00 0 +0.00000e+00 0 +0.00000e+00 V/K
SHGC +0.00000e+00 0 +0.00000e+00 0 +0.00000e+00

Ufactor +0.00000e+00 0 +0.00000e+00 0 +0.00000e+00

GenT +8.71545e+04 19245 +0.68224e+09 80510 +2.97141e-04 1/s

m

=

RMTZEMNIC BT D JEERDIEH & (D L2 P OREGENZEMEERDIREDMS— o M EDTWDH)

€ Heu— 5|

*** Statistics for Velocity Magnitude ***

Value Range [mm/s] Percent Volume
0.000000 - 530.329471 11.394632
530.329471 - 1060.658042 2.587391
1060.658942 - 1590.988413 2.200989
1590.988413 - 2121.317884 1.815786
2121.317884 - 2651.647355 1.851908
2651.647355 - 3181.976826 1.871162
3181.976826 - 3712.306297 1.897764
3712.306297 - 4242,635768 2.020500
4242.635768 - 4772.965239 2.0985648
4772.965239 - 5303.294710 12.989065
5303.204710 - 5833.624181 10.612059
5833.624181 - 6363.953652 10.633273
6363.953652 - 6894.283123 10.821697
6804.283123 - 7424.612594 12.799219
7424.612594 - 7954.942065 8.168330
7954.942065 - 8485.271536 4.501923
8485.271536 - 9015.601007 0.780316
0015.601007 - 9545.9320478 0.056895
0545.930478 - 10076.259949 0.002052
10076.259940 - 10606.589421 0.000392
Mean Value = 1483.292257 , Standard Deviation = 2258.739088

m
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Autodesk CFD 2017 FRIZ000::5E5 11
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Y= ) —D*** Sum of Fluid Forces on Walls ***LL F DOk % F.5
€ g3u— =
6.050717 - 6.386868 8.070818 >
6.38608608 - 6.723018 0.488140
Mean Value = 1.958405 , Standard Deviation = 2.05131%9
®¥% Sum of Fluid Forces on Walls ***
Sheary, Press¥ = 118.34 3401 Newtons
Sheary, Press¥ = 1.7213e+05 69521 Newtons
ShearZ, PressZ = 40.073 8050.6 MNewtons
e Analysis Statistics:
Input: 22 seconds E|
Analysis: 117 seconds i
| 7. |[ Btz |
80,972.6N
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*** Fluid Energy Balance Information: -
(Mumerical) Energy Out - Energy In = 0 Watts

Heat Transfer from Wall To Fluid = 38841 Watts
Heat Transfer Due to Sources In Fluid = 0 Watts

Radiation heat balance = -0.00076641/ 6.635%¢+06 = -1.154%:=-08 %

Radiation Heat Loads by Part ID

(0] Radiation Heat Load (Watts) Area (m~2)  Surface Temp (K)

1 35152/ 0 solar 8.0978e+05 296.96 |
2 4.0831e+06/ 4.1183e+06 solar 17533 293.15 |E|
Totals 4,1183e+06/ 4.1183e+06 8.2731e+05 296.87
Pi— S ,

#F. || B |

ID2

<V —7 7 A /L® Radiation Heat Loads by Part ID LA FD U XA & ZMR L, \

r\@ F&*—f:":ub‘—fx—~ 5 @ ,\j @ @ @ B AF—42T74L |10 - &0
BUE - -

[Ef HU—T7AIL 40

Hru— A0-)0L| | LL%E-_EEF %‘F‘E'E FERY 21—, EEOHE| B8 M1k LR-b

Az Y TA—TSY srmp—g BTy bTFeT I7AL | B px
P | T U | vfr | LEa—~

A ART = & X (16) AEETE - W/m?2 /.no.uu

EE 9904

€ o3u— [

[ =t 1 £l
i, AR (m) E Radiation Heat Loads by Part ID o

700
600
500

)
1 [ BEIYEaL—33>
a g B

1D Radiation Heat Load (Watts) Area (m~2)  Surface Temp (K)
35152/ 0 solar 8.0978e+05 296.96

4.0831e+06/ 4.1183e+06 solar 17533 203.15

74.1183e+06/ 4.1183e+06 8.2731e+05 296.87

* Solid Energy Balance Information:

Heat Transfer from Exterior To Solid = 0 Watts

t Transfer Due to Sources In Solid = 0 Watts
Heat Transfer From Fluid To Solid = -0.45815 Watts
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* Analysis Statistics:
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