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whose readability is benefitted by a larger format. Graphic
material cited in Book 1 is referenced as a figure if it appears in
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I. INTRODUCTION

The Carrizo Plains Plant, Unit 1 is a 30-MWt Central Solar Receiver Power
Plant currently under design. In this report, presentation is made of the
thermal and hydraulic analyses of the Receiver Subsystem for the Preliminary
Design Phase (as laid out in IL 640-82-53, Reference 1). The design specifi-
cations are N10046 and N10048, References 2a and 2b.

The nominal operating condition is for receiver sodium inlet and outlet
temperatures of 610°F and 1050°F, respectively. This is considered the "ref-
erence condition." In later analysis, deviations from this reference condi-
tion (e.g., design 1imits) will be investigated.

The receiver design calls for a panel (in plane form, facing north) con-
sisting of eight subpanels. The vertical length of an individual tube is
50 ft (manifold-to-manifold) with a 40-ft active length (exposed to solar
flux). Each subpanel consists of 102 tubes; 3/4-in. 0D, 0.049-in. wall,
316 stainless steel. Each subpanel has a nominal width of 77.51 in. (includ-
ing a 10-mil1 thermal expansion clearance between tubes). The overall width of
the panel is approximately 52 ft. See the receiver drawings, Reference 4.

Calculations in this report are based on each tube intercepting a
0.75-in. width of the solar flux field. It has been assumed that all solar
energy intercepted by the tube is absorbed by the internal sodium flow. Heat
loss from the tube surface (by reflection, reradiation, and convection) has
been neglected. This means that the results are conservative from a stress
analysis viewpoint, but would overestimate the overall energy performance of
the receiver. This is considered acceptable as these results are intended as
support for the stress analysis effort. Heat loss calculations are planned
for a later analysis.

The analyses presented in this report are based on the nominal solar flux
distribution on the panel as shown in the receiver design specification (Ref-
erence 2b, Pages 13 and 14). In the following sections, the calculations made
are presented and explained. ATl calculations performed are for steady-state
conditions.

FORM 718-P REV. 2-80
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II. ANALYSIS AND RESULTS
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A.  HEAT FLUX DISTRIBUTION ON PANEL - SODIUM TEMPERATURE DISTRIBUTION TUBE (Z)

Figures A-1 and A-2 show the nominal solar flux distribution on the
receiver from the Receiver Design Specification (Reference 2b).

Figure A-1 shows the vertical flux distribution for tubes in the central
region of the receiver. The sHape of the curve is taken to be a "normal" dis-
tribution, with a standard deviation of 10 ft. Thus, the 40-ft-high tube sees
a normal distribution from -2 to +2 standard deviations, with a peak flux at
mid-height of 1.20 MW/m®.

Figure A-2 shows the lateral flux distribution on the panel at mid-
height. The central subpanels (3, 4, 5, and 6) show mid-height flux of
1.20 MW/m2 across the entire subpanel. Subpanels 2 and 7 show a partial
tapering of incident flux at the outer edges of these subpanels. But the
outermost subpanels (1 and 8) show a severe variation of solar flux across the
subpanel width; from 0.97 MW/m’ to 0.225 MW/m%.

In those tubes which have a mid-height flux less than 1.20 MW/mz, it is
still assumed that the vertical flux distribution is "normal," as shown in
Figure A-1 with a reduction in magnitude proportionate to that of the mid-
height flux.

Table A-I shows characteristics of a normal distribution curve; _
-220<+2. As indicated, the axially averaged flux is 0.59814 of the peak
mid-height flux. "

(g) = 0.59814 (%)t
axial
average

FORM 718-P REV. 2-80
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In Table A-II, calculations are made for energy deposition distribution
on the panel, and sodium temperature in the tube. It is assumed that no heat
Tosses occur from the panel. This means that all incident energy goes to the
sodium (without the bias of higher heat loss from the upper, higher tempera-
ture, portion of the panel). The inlet and outlet temperatures of the sodium
are taken at the nominal operating temperatures of 610°F and 1050°F, respec-
tively. (This presumes the appropriate sodium flow rate.) The fracion of the
total energy which is incident on the tube up to a given point is determined,
and the corresponding sodium temperature calculated assuming constant sodium
specific heat.

In Table A-II, Column a is z, the axial location on the tube, measured
from the bottom of the 40-ft active zone, and Column b is the axial Tocation,
X, measured in standard deviations from the mid-height (-2 < x < +2 std.

div.) Columns c and d are the height of the normal distribution curve; raw
and normalized, respectively. Columns e and f are the areas under the normal
distribution curves from x = ~= and x = -2, respectively. Column g is the
ratio of the normal distribution curve area from x = -2 to x to the total area
from x = -2 to x = +2. Thus, the value in Column g represents the fraction of
the total energy incident on the tube which strikes in the region from x = -2
(tube bottom) to x (the point in question). For instance, 83.1% of the total
energy is intercepted by the tube in the lower 29 ft of the tube. Thus, it is
taken that 83.1% of the sodium temperature rise has occurred in the first

29 ft. Hence, the sodium temperature at Z = 29 ft is:

T(z = 29 ft) = 610 + 0.831 (1050 - 610) = 975.64°F.

This sodium temperature distribution is shown in Column h, as well as
Figures Ela, b, and c.

FORM 719-P REV. 2-80
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B. ENERGY INPUT TO TUBE - SODIUM FLOW PARAMETERS

In Table B-I, the total energy input to an individual tube is calculated
based on the mid-height solar heat flux and the properties of the axial normal
distribution function. Three representative tubes are considered: full ther-
mal load tube, inboard tube of Panel 1, and outboard tube of Panel 1. These
have mid-height solar heat fluxes of 1.20 MW/m2, 0.97 Mi/m, and
0.225 Mw/mz, respectively (see Figures A-1 and A-2).

It is assumed that all energy incident on the tube is absorbed by the
internal sodium. That is, no heat losses occur from the tube. This assump-
tion is conservative from a stress analysis standpoint, as it maximizes (math-
ematically) the temperature gradients and differentials in the tube metal.
However, the no-loss assumption is not conservative from a performance (energy
delivery) standpoint. Heat losses are to be investigated in a Tater phase of
this work. The primary emphasis in this report is support of stress analysis.

The energy input to a tube is calculated on the basis of the projected
area of 0.75-in. width * 40-ft length. The 0.01 gap between tubes (or the
thermally expanded tube diameter) is not taken into account.

The energy input is used to determine the sodium flow rate within indivi-
dual tubes required to maintain the sodium temperature increase from 610°F to
1050°F. Table B-II shows sodium property values (from References 5a and 5b).
Table B-III is a calculation sheet for the evaluation of the sodium heat
transfer coefficient within the tube. Among the parameters determined are:
axially averaged heat flux, total heat input to one tube, sodium flow rate w,
Reynolds number Re, Peclet number Pe, Nusselt number Nu, and heat transfer
coefficient h. Notice that of the "high" and "low" sodium heat transfer coef-
ficients calculated, the lower one is chosen for conservatism. In the calcu-
lations that follow, the Tower h value yields higher tube wall temperature
differentials; hence, higher thermal stresses. (A Tower h value results in a
larger metal surface to liquid sodium temperature drop. Since the heat flux

FORM 719-P REV. 2-80
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is set, the result is a higher metal temperature on the front half of the
tube; hence, a greater front-to-back temperature differential across the tube
diameter.)

Table B-IV shows the calculation of sodium flow velocity and related
parameters, some of which are used in subsequent calculations. These include
gpm flow rate, transit time, velocity head, and Reynolds number. Where appro-
priate, these parameters are determined for: tube entrance (bottom), Tower
quarter, middle half, upper quarter, and exit (top).

Table B-V shows the calculation of the sodium flow pressure drop in the
tubes. The calculation for each tube is in five segments, as shown. For each
segment, the parameters determined are: Reynolds number Re, friction factor
f, Toss coefficient K, velocity head H, and pressure loss AP. For each seg-
ment, sodium property values are based on the local mean sodium temperature.
The segmental pressure drops are summed to determine the total pressure drop
in the tube, from lower manifold to upper manifold. The three tubes con-
sidered are: full thermal load, inboard panel 1, and outboard panel 1. These
calculations are based on the assumption that each tube has exactly the flow
rate required to maintain the 1050°F outlet sodium temperature (for inlet of
610°F) for the idealized nominal solar flux of Figures A-1 and A-2. How to
bring about this proper sodium flow distribution is investigated in following
calculations.

Figure B-1 is the friction factor versus Reynolds number plot (based on

data from Reference 9a). For this analysis, a roughness factor of €/D = .0001
(based on Reference 9b) as indicated in Table B-V.
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C. ORIFICE CALCULATIONS

In the preceding calculations, it has been assumed that sodium enters the
tubes (at the bottom) at 610°F and exits (at the top) at 1050°F. This
requires that the sodium flow rate to each subpanel must be maintained at just
the proper amount to match the heat input to that subpanel. Each of the eight
subpanels has an independently contralled valve for this purpose.

Having a flow control valve may be satisfactory for those subpanels with
uniform heat flux laterally (identical heat load to each tube). However, as
shown in Figure A-2, the end subpanels are expected to have a substantial
lateral variation of solar heat flux. Thus, some control of flow to the
individual tubes in the subpanel is necessary so that the sodium flow in each
tube can match the heat load on the tube. Otherwise, there would be a sub-
stantial variation of tube outlet temperatures across the subpanel.

In order to minimize the variation of sodium outlet temperatures (and
hence, lateral variation of tube temperatures), it is proposed that orifices
(or similar devices) be incorporated in the tube inlets of the end subpanels.
These orifices would be designed such as to distribute the sodium flow among
the tubes of the two end subpanels to match the nominal solar flux distribu-
tion of Figure A-2.

Table C~I is based on the pressure drop data of Table B-V of Sec-
tion II-B. Notice that the extreme tubes (inboard and outboard) of the end
panels have a nominal mid-height heat flux of 0.97 Mw/m2 and 0.225 Mw/mz.
Assume that the sodium flow rate is somehow adjusted so that both tubes have
inlet-to-outlet temperatures of 610°F to 1050°F. The required sodium flow
rates result in tube pressure drops of 6.137 psi and 0.427 psi, respectively.
Thus, the difference in pressure drop (5.710 psi, Table B-V) must be created
in the outboard tube to match pressure drops for the desired flow distribution.
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In Table C-1I, the equations used to calculate the orifice flow pressure
drops are shown. (Table C-III is the calculational Tisting for the TI58C cal-
culator.) The method shown is expected to give reasonably close results.
However, some adjustment may be necessary in the velocity-of-approach factor
and the sharp-edged orifice factor.

Table C-1V shows an estimate of the required orifice sizes in the out-
board tube with one orifice, or with multiple orifices in series. The series
calculation is presented only as a rough estimate since the calculational
method is, rigorously, not valid for multiple orifices in series unless they
are separated by sufficient distance to make them independent of one another.
(The flow pattern must be able to recover to its original "far upstream" con-
dition, so that each successive orifice is independent of its predecessor.)

It is recommended that the methods shown here be used to establish
approximate orifice sizes, to be followed by a water test to establish the
final design.

The above discussed calculation is for the orifice of the outboard tube,
with no orifice in the inboard tube. The intermediate tubes of the subpanel
will also require orifices; but each one somewhat Targer in diameter than that
of the outboard tube since a smaller orifice pressure drop is required. In
Tables C-V, C-VI, and C-VII, calculations and results are shown for orifices
for tubes at intermediate locations in the end subpanels.
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w; ::a?5505627) 2l ,22453 4044l | .58829 | 77107 | .9550%
ey S€C
H w;)* = 4 g5 | |
T w ,05380G | 17975 | ,37943 | .52 .00
INBRD N
w; \* b3 3468
oo = 3468 [52) g || 01866 | 06233 | 1315¢ | 22639 | .
HEleRT A IN
W, 2
PENni—'335Z(7;i) o || 01804 | .0bD20L 2719 21885 | .23g2
Ap (cac)  psi 0.4270 - - - 6.1368
- L AP
erremve B (5)s" 0.0248 14 - - - 0.019193
Based on Mid Height Poperties
-Fm- ‘F (f- f)" 0.024319 | 0.023413 | 0,022006|0.020400 | 0.019193
/X o !l y 0
Ap - éﬁ( ) mo 0104270 | 13456 | 26697 | 4.2999 | 6.1368
AP (E5&) Py 47912 |34
VIRED. , . R3
Csemoar) X || 5.7048 134671 | 1.€369 | 0.00
i psi ,
HE»nen *¥¥ 1l 0.01804 |0.06026| 12719 | 21885 | ,2352

ST 26
ST 28

*
* %
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TApLE C-1OrC
ORIFicCeE DIAMETERS: INTERMEDIATE TURES

R TOTAL MA I STREAM HEAD
\
For the indicated values of ‘A‘?(RE.%?:E&) ond H"( ENTRANVCE ’) ,

d
*D amcf A(omr:.ce) values are oH«ineJ usMa) Prol\i)l’km on TISRC
=l is for one orifrce only

in each tuve,

Calculattowns also

N "lAve
heen vmade for N=22 and N=3

(OY\\CVCPS n Sevies, aSJumi\nq

no . hydraulic effed of successive orifices on one ancther),

suc,e\slswc ngé\-‘-mu OUTBOARD ‘4 WIDTH MID Wi DTH 3/4 wWIDTH [ 1NB0ARD
ORVFRICES
N Ef\\cH ‘?uss (%/k)" 0 0.25 0.50 0.75 1.0
—
AP ReQuiRred
psi SoFIES 5.7098 | 47912 | 3.4671| 1.€369 | 0.00
ﬂ,‘;m psi (29 O.01804 | 0,06026 | 0127719 0.21885 0.336 2
d
1 3 .2452867 | .406661 | .Sl020! | .632997| [.O
@ 1) It
cJ inch | 1929 265" 3327 | 41271 . 652
OR\FICE No OR*i¢e
Q .>47952 | 472267 .582285 | .702€93 —_

J . |

.2267" .307?" ‘37qen ‘45.2?31: | —_
oR\FicE

8 | 381708 | .513078 | 624751 | 741016

J .24 849 .3345 4073 | 483 =
oR\FI(E %

D- 0.625" d=pBxD
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D.  TEMPERATURE DISTRIBUTION IN TUBES: R,©; RADIAL AND CIRCUMFERENTIAL

The tubes of the receiver panel experience an unusual thermal environ-
ment. A very intense solar heat flux impinges on one side of the tube. For
the analysis of this report, this heat flux is as high as 1.20 Mw/m2 (aTmost
1000 times the sun's normal intensity). The heat is carried away by the
sodium coolant flowing within the tube. A severe temperature gradient is set
up in the tube wall. Thermal stresses are indiced including both T and

T, type stresses; that is, both bowing moment producing and surface peaking
(see Appendix A).

The two-dimensional (radial-circumferential) temperature distributions in
tube cuts have been calculated by means of the "TAP" computer program (Refer-
ence 7) nodal model shown in Figure D-1. Additional details of the model used
are in Reference 3, and a listing in Appendix B. The calculation is carried
out at tube mid-height, which represents the highest heat flux location.

Thus, this is where the highest temperature gradients and differentials
(though not the highest temperatures) occur. The sodium temperature is set at
830°F (the average of the inlet and outlet temperatures). The incident solar
heat fluxes are taken as 1.20 MW/m®, 0.97 MW/m%, and 0.225 MW/mZ, repre-
senting the full thermal load tubes, inboard tube of an end panel, and the
outboard tube of an end panel (see Figure A-2). The sodium side heat transfer
coefficient is calculated and tabulated in Table B-III. The incident heat
flux is assumed to have a cosine distribution (which results in a slightly
more front loaded condition than the actual solar flux distribution coming
from a mirror field). No heat losses are taken into consideration; not
reflection, radiation, or convection. This assumption yields results that are
conservative from a stress viewpoint since the neglect of losses means that
all the heat is to be transferred through the tube wall, giving slightly exag-
geratéd temperature gradients and differentials. On the other hand, the
neglect of heat losses will yield somewhat higher than actual thermal power
performance values. The matter of heat losses and panel thermal performance
will be investigated in subsequent analyses.

FORM 719-P REV. 2-80
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Figures D-2a, D-2b, and D-2c show the results of the temperature distri-
bution calculations for the three cases indicated. Tables D-Ia, D-Ib, and
D-Ic show the numerical results from the computer printout. The terms AT1
and AT2 are defined and explained in Appendix A.

Table D-II summarizes parameters of interest from the results of these
three cases.
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| u o FIGURE D-Za

,\mls TemPerATURE DisTRIBUTION MaAP

: \0\4.7 " CASE: FuLL THermaL LOAD
sqa1 & Had A \ " "TuBe Mip-HeenT (2:20¢1)
woa

(Q/A) = '.ZO %g (COSINE‘)

(-] LOADING
Nass -3 h(Ne) =7400 fw/hr A er
» -T(No.) = 830 F
92R.0
Qs
wra e 1022.5

.87‘1'?8'\ -I:nn 87\ 74’
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o FIGURE D-2b
A
| HJ l TEMPERATURE D\STR\BUT\OM MAP
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' . \. . o cosiv
e 904.4 ‘7::?5 -qz\.zg 77::.'2 ‘\63.8 ( /A)o 0‘97 me (LoAme)
!Foo,g a14.2 . d ‘ "\(NO.) = 6600 Bw/hr ﬂ"oF
2‘94,5 \ '
-I-(bln) = 65535(:>"F:
: Teen= 990.50°
T = 865.16°
MET

tos AT = 117.57° ®
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“FRonT —2.
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l o FIGURE D-Zc
! lu TEMPERATWRE DisTRiBUTION MAP
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DEL R = 49 MILS

TABLE D-Ta

079
34

TUBE CROSS-SECTION TEMPERATURE
DISTRIBUTION AT TUBE MID-HEIGHT

(See Plot: Figuredila)
(See Nodal Map: FigureDi)

FULL THERMAL LOAD TUREE

OeBe = 0,75 INCH

(a/4), = 1.20 MW/u?

T:NA=B30F CCSINE LCADING

Q78 = 1,20 MW/MZ HIRAST4DO $STI16 T T MODELC 2 -

GREATEST TEMPERATURE CHANGE PER ITERATION = 2.4414E~04

TI000002

FuLe THeErRMAL LOAD

ITER NO. 240, CRITICAL NODE = 313
DT( 1) = 139.66 oT(2}) = 80.580 T3PK=BAR= 150,81 _ TSPEAK = 1022.5 T2BAR ° = 871.74
DT:FT Wls 134.46 OT:TUBE = 192.56 TaNA: = 830,00 T:SINK = 60.000 MCDEL 2 = 2.0000
I IN& 2T 6.6632E-03 AREA IN2= 10791 RIOUTER = L37500 ~ RSINNER = ,.32600 DEL R~ "=  4.5000E=C2
(Q/a)0 = 1.2900 ALPHA = 11,0000 EPISS = 1.0000E-07 HiNA =  7400.0 KsSTL - oo
HT TO NA= 54884 HT TO SK=  1,4B820E~09 HT OUT = .54884 HT IN = 54905 CT/IN=1?=  ,99963
STRESS 1=~ 18575, STRESS 2% 21541, STRSYOT® 40115, STRS TOT=" 40115. E=*A T 266.007
T i1nl = 1022.5 T 102 = 1019.7 T 103 = 1011.3 T 104 = 997.48 T 105 = S78.64
T 106 = 955.27 T 107 = 628.04 T 108 = £57.93 T T T 10S = Q86b6.61 T T 110 = B838.43
T 111 = 832.21 T 112 = 830.58 T 113 = 830.15 T 114 = 830.03 T 115 = £20.00
T 116 = 829.99 T 117 = 826.59 T 118 = B828.99 T 119 = 829.99 T Ll20 = 826.5S
T 12177 = 825.99 T 1227 % 82%.99 T 1237 =7 830.00 T 1264 = E30.03— 7 125 =" 830.14
T 126 = B835.58 T 127 = 832.21 T 128 = 838.43 T 129 = B8&6.61 T 130 = 857.492
T 131 = 928.04 T 132 = §55.27 T 133 = 978,64 T 134 = 6§97.48 T 135 = 1011.2
T 136 = 1018.7 B ’ B - -
T 201 = 997.42 T 202 = 694,54 T 203 = 9E1.58 T 204 = 975.53 1 205 = 95%.09
T 206 = 938.T¢ T 207 % 815.067 T 208 & "BBB.9% T 209 s 861.95 T°210 "=~ 838,18
T 211 = 832.16 T 212 = 830.57 T 213 = B830.14 T 214 = 83).03 T 215 = 820,00
T 216 = B829.99 T 217 = 82%.59 T 218 = 825.99 T 219 = 829.99 T 220 = 829.99
T 221 "= 825.99 7 T 222 = B29.59 ~ ~ T 223 = 830.C0 Y 224 = 830,03 7 T 225 = 820.14
T 226 = B83U.57 T 227 = 832.16 T 228 = 838,18 T 229 = B8&l.S5 T 230 = 888.94
T 231 = 915.06 T 232 = 638,17 T 233 = 958,09 T 234 = 975,53 T 235 = 981.58
T 236 = 994.94 & .0 N LIRS B T AT .0 - TaT .0 -
= .0 - «0 s o0 = «0 = L0
T 301 = 97..48 T 302 = 6565.38 T 303 = 6863.13 T 304 = 952.90 T 305 = 633.97
T 396 = 921.73 T 307 = 601,71 T 308 = B715.6S ‘T 306 = 857.06 7 T 340 = 0837.45
T 311 = 832.00 T 312 = 830,53 T 313 = 830.13 T 314 = 833.02 T 315 = 820,00
T 316 = 829.99 T 317 = 82S.S9 71318 = 826,99 T als = 829.99 T 320 = 825.99
T 321 = 829,99 T 322 & £26.5§ 773237 = 820.007 T 3247 7 7833.027 ¥ 3257 =7 830.137
T 326 = 830.53 T 327 = 832.00 T 328 = 837.49 T 329 = §£57.06 T 330 = 8175.6$
T 331 = 90l.71 T 332 = 921.73 T 333 = 938,97 T 334 = §52.90 T 335 = 9¢3.13
T 336" = 969.38 ' - . T T B )
T 401 = 944.67 T 402 = 942.96 T 403 = 937,86 T 404 = §25.53 T 403 = 918.20
T 406 = 904.20 T 407 = 887.S7 T 408 = 870.15 T 409 = 851.95 T 410 = B836.43
T 4ll = 83l.7% T 412 = 830.46 T 413 = 830.11 T 416 = 830.02 T 415 = 830.00
T 416 = 829.99 T 417 = 825,99 T 418 = 829,99 T 41§ &= 825.659 T 420 % 829.95"
T 421 = 829.99 T 422 = 829.99 T 423 = 830.00 T 4264 = 830.02 T 425 = 830.11
T 426 = 83C.46 T 427 = B31.74 ¥ T 428 = 836.43 T 429 = 851.95 T 430 = 810.15
T 431 = 887.97 T 432 787 G420 % 7Y 433 37 S18.20 T T 434 = 926.53 T T 435 = 937.8¢
T 436 = 942.96 A\t
T 5317 =& 916.5)0 175027 = S§15.60 T 5037 & §ll., 71— T 504 =7S05.37 T 505 = BS6.74
T 506 = 886.10 T 507 = 873.78 T 508 = B8&0.30 T 508 = 846.60 T 510 = B825.04
1511 = 83i.38 T 512 = 830.36 1513 = 830.09 1 514 = 830.02 Y 515 = 820.00
T 516 = 'B29.99 T 517 "= 825.59 T 518 =7 826,59 ° T 819 = 829,99 T 7 520 = B829.99 —
T 521 = 828.99 T 522 = 825.S% T 523 = 820.00 T 524 = B£30.02 T 825 = 820.0§
T 526 = B83u.36 T 527 = 831,38 T 528 = 835,04 . T 8529 = B46.60 T 520 = @8¢&0.30
T 63[ & 873,78 17537 & BB6.I0 T 5327 & B96.T4 T 534 = 05,37 T 5357 ¥ Sl 711
1536 « 915,60
1 01 = 888,09~ T 652 =" £87.20 T 603 "= 884.59 T 604 = 880.31 T T 605 = 874.51°
T 606 = BE7.36 T 607 = 855.12 T 608 = 850.13 T 609 = 841.02 T 610 = 823,39
T oll = 836.93 T 612 = €38.25 T 613 = 820.06 T 614 = B830.01 T 615 = 820.00
1 6167 % T830.00 T 61T 3 825,59 T &18 = 828,59 T 619 = "829.99 T 620 ~*—8295.99
T 21 = 829.99 T 622 = 830.00 T 623- = 830.00 T €264 = 830.01 T 625 = 8130.0¢
1 626 = 833,25 T 627 = £30.63 T 628 = 8233.39 T 629 = 841.02 T 630 = 850.12
T 6317 = 85%.127 T 6327 = B67.36 T 633 "3 874,51 7T €34 "= 880.31 T 6357 = —8E4.59
T 636 = 887.20 - - -
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TABLE P-T b ' 35

TUBE CROSS-SECTION TEMPERATURE
DISTRIBUTION AT TUBE MID-HEIGHT

(See Plot: FigureD2b)
(See Nodal Map: FigureDi)

INBOARD TUBE; PANEL 1

(&/A), = 0.97 MW/n?

DEL R = 49 MILS O0eDe = 075 INCH T:NA=830F COSINE LCADING
——Q7h = 09T RW/RZ — RENA=EBOD 337 1) InNBoarD: PanEl 1

ITER NO. 191. GREATEST TEMPERATURE CHANGE PER ITERATION = 2.4414E-04 CRITICAL NOOE = 101

PT1) = 11T.57 DY(2) = 664558 T2PK—BARs 125.34 TSPEAK = 990.50 TIBAR =  8€5.16
DTIFT Wiz  109. 44 DTITUBE = 163.52 T3NA = 830.00 T:SINK = 60,000 MODEL 2 = 2.0000
T ING = T6.6632E-037 AREA IN2&7 18791 RIGUTER &~ o37500 " RS INNER = 032600 "~ DEL R™ %" "4, S0008-02
(Q/8)0 = .97000 ALPHA = 1.0%0n EMISS = 1.0000E-07 HiNA = 6800.0 K3STL
HT TO NA= 44362 HT TO SK= 1.38B80E-09 HI OUT = .44362  HY IN = .44381 CT/IN®12=  .86956
STRESS T& —15637:  STRESS 2#& 1714 STRS TOT® 333417 STRS TOT# 333413 E*d- 2664007
T 1ML = 95C.50 T 102 = 588,13 1103 = 981.07 T 1064 = 969.50 T 105 = 953.75%

T 106 =7 934,237 T 107 = 611,537 T 108 & B886.47 T T 109 = 860.48 " T 110 = 837.207
T 11l = 831.94 T 112 = 833.52 T 113 = 820.13 T ll4 = £820.03 T 115 = 820.00

T 116 = 829.99 T LLT = 829.99 T 118 = 829.99 T 119 = 829.99 T 120 = 825.99

T 121 7= 829,997 T 12277 = 829.99 T7123° «—830.00 T 124 = 830.03 T 125 ~= ~630.13—
T 126 = 830.52 T 127 = 831.54 T 128 = 837.20 T 129 = 860.48 1 130 = 8864417
T131 = 911.53 T 132 = 634.23 T 132 = 953,15 T 13« = 969.50 T 135 = 981.67

T 1367 &~ 68B.13T — - —_— - - T T - ' —
T 201 = 969.97 T 202 = 667.89 T 203 = 66l.71 T 204 = 951.59 T 205 = 931.82

T 206920577 T-207=""S02:S7 T208—=—87S.17 17205 —=— 856.70 17210 = 837.00—
T 211 = 831.50 7212 = 830.51 T 212 = 830.13 T 214 = 830.03 T 215 = 830.00

T 216 = B29.99 T 217 = 825.99 T 218 = 825.59 T 219 = 829.99 T 220 = 825.9%
T2217% 829.99 —T1°222 “= B25.99 T 223 "= 830,00 " T 224 = 830.03 — 7225 = 830.13

T 226 = 830.51 T 2271 = 83l.% T 226 = 837.00 T 229 = 856.70 T 236 = 815.17

T 231 = 900.97 7232 = $520.77 T 233 = $37.82 T 234 = 951.59 T 235 = %&l.T1

T 236 967,89 T T e o ——— o —_— R =
T 301 = 948.82 T 302 = $47.05 T 303 = S41.78 T 304 = 933.16 T 305 = $21.43

T 3067 =7 906.% T T 307 “ =" §90.13 T 308 = BT1.66 —— T 308 = 852.74 T 310 = §36.43

T 311 = 831.76 T 312 = 830.48 Y 312 = 820.12 T 314 = 830.02 7 315 = 830.00

T 316 = 829.99 T 317 = B825.959 7 318 = 82S5.99 T 319 = 829.99 T 320 = 825.99

Y 320 = 829.99 T 322 829.95 T "323 = 830.00 T 324 =" 830.02 T 325 =" 820.12
T 326 = 830.48 T 327 = 831.76 T 328 = 83€.43 T 226 = 852.74 T 330 = B871.66
7331 = 890.13 T 332 = §06.94 T 332 = 921.43 T 33« = 933,16 T 335 = 941.78

T 3367 = "947,n5 ) - - — T B— - -

T 401 = 926.99 Y &02 = 925.54 1 &3 = 921.22 T804 = 914.13% T 305 &  904.58
T 406 = B892.70 T 407 = 878.57 T 408 = 863.93 T 409 = 848.60 Y 410 = 825.56

T 411 = B831.54 T 412 = 830.42 T 412 = 830.11 T 414 = 830.02 T 415 = 830.00

T 416 = 829.99" T 4I7T = B28.99 T AlE 828,99 T ALY s B29.99 T 820 ¥ 829.99
T 421 = 825.99 T 422 = B829.99 T 423 = 830.00 T 426 = 830.02 T 425 = 830.11

T 426 = 830.42° T 421 = 831.54 T 428 = B835.56 T 429 = B48.60 T 430 = B863.93

T 431 = B78.97 "7 T 432 = 892.70 . T 433 = 904.56 T T 434 = Sl4cls T T 435 = 921.22 7
T 436 = 925.54 i

. A

T 5017 % 904. 43 T 502 % 903.31 T 503 % B99.58 T S04 ¥ 854.54 1505 ~w88T.14
T 506 = 878.02 T 507 = B867.47 T 508 = 855.95 T 509 = B844.26 T 510 = 834,42

T 511 = 831.23 T 512 = 83C.33 T 513 = 830.09 T 51¢ = 830.02 T 515 = 820.00
1516 = 829.99 T 517 = 829.99 ~ T 518 = 825.9% T 515 = 825.99 T T 520 = 829.99

T 521 = B829.99 T 522 = B825.99 Y 523 = 830.00 T 524 = 830.02 T 525 = 820.06
T 526 = 830.33 T 527 = 831.23 T S28 = 834,42 T 529 = B44a.26 T 530 = 855.95

T 531 = 867.47 T-5327 &« 878,062 T 533 = BBT.l4 T 534 = B94.54 T 535 = BF5.G8 T
T 536 = 903,31 ) : S :

T o601 "= B881.26 7 602 = 880.28 —— T 603 = 877,98 "~ T €04 = 874.22 T T 605 = Be€s.12°
T 606 = 662.84 T 607 = 855.¢0 T 608 = B847.71 T €09 = 835.73 7 610 = §23.05

T 6ll = @830.86 T 612 = 835.23 T 612 = B20.06 T 6164 = 830.01 Y 615 = 830.00

T 616 =""829.99 T 61T & T 825.99 T 618 "= 825,99 T 615 =7"829.99 T 620 =T 829.99
T 621 = 825.99 T 622 = 829.99 T 623 = 830.00 T €24 = £30.01 T 625 = 830.0¢

T 626 = B83C.23 T 627 = 83C.86 T 628 = 833.05 T 628 = 839.73 T €30 = 841.171

T 631 & B855.60 T 632 = E62.84 A T 633 = 869.12 T T 634 = 874.22 T T 635 = BT1.58 7
T 636 = 88).28 »



TABLE D-Tc¢

TUBE CROSS-SECTION TEMPERATURE
DISTRIBUTION AT TUBE MID-HEIGHT

(See Plot: FigureD2c)
(See Nodal Map: Figure Df)

OUTBOARD TUEE; PANEL 1

(Q/A)O = 0.225 Mw/m2

07971000002

36

DEL R = 49 MILS O0.0. = 0.75 INCH TiNA=B30F CCSINE LOCADING
=0, THRA=3 700 SSTITE OuT BOARD: PANEL L

ITER NC. 269. GREATEST TEMPERATURE CHANGE PER ITERATION = 2.4414E~04 CRITICAL NODE = 231

DT(1) = 33,133 DT(2) = 164662 TiPK-BARs 33,229 TPEAK = 873,17 TEBAR = 835.54
DT:FT ML= 26.105 DT:TUBE = 43.187 TENA = 830,00 TESINK = 60.000 MOUDEL 2 = 2,0000

1 ING = 6.6632E-03 AREA IN2= 1CTS17 7 R2OUTER = ~.37500 ~~ RIIANER =7 .32600 ~~ DEL R~ =~ 4.50008=02
(Q/A)0 = ,22500 ALPHA = 1.0000 EMISS = 1.0000E-07 H:NA s 4700.0 KaSTL -~ . *
HT TO NA=  ,18275 HT T0 SK= 1.08616 09 HT GUT = ,10275 = HT IN = ,.10295 CI/IN=17= ,$5808
STRESS 12 4406.7 STRESS 2+ 4432.2 — "STRS TOTa~ 8838,9 " STRS TOTa 8838.5  E*A =77 266.00
T 101 = 873.17 T 102 = 872.52 T 103 = 870.58 T 106 = 867.42 T 105 = 8&3.13

T 106 = 857.84 ~ T 107 = @€51.72 ~ T 108 = 845.04 T 109 = 838.20 T 110 = 822.18

T 11l = 830.66 T 112 = 830.19 T 113 = 830,05 T Llé = 830.01 T L15 = 825.99

T 116 = 829.98 T 117 = 825.98 T 118 = 829.98 T 116 = 825.%8 T 120 = 825.98

T 121 =27 829.98 ¥ 122 =T825.58 T T 122 = 829.95 T T 124 = 830.00 T T 125 = E30.05°
T 126 = B83GC.19 T 127 = 830.66 T 128 = B832.19 T 129 = B838.20 T L30 = B&5.04

T 131 = 851.73 T 132 = £57.84 T 133 = 863.13 T 134 = 867.42 1125 = B10.58

T 136 = 872,52 T - .

T 201 = 868.20 T 202 = B867.63 T 203 = 865.91 T 2064 = B863.11 T 205 = 855.31
T 216 T R T 85463 T 207 = 848,227 T 2080 TR T 843.327 T 209 s B37.32 7 71 210 = 822.14°
T 21t = 830.64 T 212 = 830.19% T 213 = 830.05 T 214 = 830.00 T 215 = 825.99

T 216 = 829.98 T 217 = 825.98 T 218 = 829.98 T 219 = 829.98 T 220 = 825.58

T 221 = B82%9.98 77T 222 = 825.98 T 223 s 826,99 T 224 = 830.00 T 225 = 83).05

T 226 = 830.19 T 227 = B83C.64 T 228 = 832.14% T 229 = 837.32 T 230 = 843.32

T 231 = 84%5.22 T 232 = 854.63 T 233 = 859.31 T 234 = 863.12 T 235 = 8¢5.91

T 236" =7 867.637 T -7 - - . T — :
T 301 = 863,12 T 302 = B62.62 T 303 = B86l.l3 T 304 = 858.70 T 305 = B855.41

T 306 = B5le34 T 337 = 846,66 ~ T 308 = B84L.55 7T 309 = 836,39 T 310 = 822.00

T 311 = 830.61 T 312 = 83C.l8 T 312 = 83C.04 T 2l = 830.00 T 315 = 825.99

T 316 = 82%9.58 T 317 = 825.58 T 318 = 829.98 T 319 = 829.58 Y 320 = 8265.58
Y 321w 829.58 1322w E2%.88T T T 3237w T 829.69 1 324 = 830.00 7 325 = 820.047
T 326 = B830.18 T 327 = 83C.61 T 328 = 832.00 T 329 = B836.35 T 330 = B84l.55

T 331 = B4b.b6 T 332 = 851l.34 T 333 = 855.41 T 334 = 858,71 T 335 = B8é&l.ld

T 336 = 862.62 Tt _' - - .

T 401 = 857.91 T 402 = 857,49 T &3 = 836.23 T 406 = 8%&.18 T 405 = 8%1.40
T 406 = 847,98 T 407 = 844,03 T 408 = 839,74 T 405 = 835.41 T 410 = 831.78
T 411 = 830.55 T 412 = @83C.16 T 413 = 830.04 T 414 = §30.00 T 415 = 825.5%

T 4l6 = 829,99 Y 4LT s 829,99 T &lgTF 829,99 T RIS m 82%.95 T 420 = B829.99
T 421 = 829.99 T 422 = B25.%59 , T 423 = 829.99 T 424 = 830.00 T 425 = B830.04

T 426__ = 830.16 T 427 = §30.55 ' T 428 = 831.78 T 429 = B835.41 T 430 = 829,74

T 431 = 844037 T 4327 & 847,98 7 T 433 Tw T 851.40 T T 4347 = 85401977 T 435 =7 856.237
T 436 = 857.49 : . . : : -

ot

T sgiT = 852,56 T 502 % BSZ.ZZ T S03 = 851,20 T S04« B49.55 T 505 "= 847,29
T 506 = B844.53 T S07 = B4l1.33 T S08 = §37.87 T 509 = 834.39 T 510 = 831.4S

T 511 = 830,46 T 512 = 830,14 T 513 = 830.03 T 514 = 830.00 T 515 = 829.59

Y Sl6 =T 829.99 T S17 = 825.59 T S18 =7 828.99 T 519 "= 829.99 — TV 520 = 829.99
T 521 = B829.99 T S22 = 825.99 T S23 = 825.5S T 524 = 830.00 T 525 = 830.03

T 526 = 830.13 1 527 830.46 T 528 = 831.49 T 526 = B834.39 1 530 = 837.87
T 53 = 84l1.33 T 532 % 844.53 T 5337 ¥ 847.30 T 534 % B49.55 T-S35 & B51.20
T 536 = 852.22 ’

T 601 = 847,06 T 6327 % B4E.80 T 603 =T B46.03 T T 6D4 = B44.78 T T 605 = 842.07°
T 606 = B840.98 T 687 = B838.56 T 608 = 825,94 T DS = 833,32 T 610 = 83l.14

T 6l1 = 833.35 T 612 = B83C.10 T €13 = 830.03 T 614 = 830.00 T 615 = 825.99
T 616 = B29.99 T 617 = 825.99 T 618 "= 829,99 T 619 =" 829.99 T 620 = ~ 825.99 —
T 621 = 825.99 T 622 = B29.S9 T 623 = 829,99 T €24 = 830.00 T 625 = 830.02

T 626 = 830.10 T 627 = 830.35 T 628 = 83l.14 T 629 = 833,32 T 630 = §25.94
T 631 =" 838,56 T 632 =7 840,98 1 633 "= 843,07 T 634 = B44.78 T T 635 = B46.03 -
T 636 = 846,80
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Tuge Min-HeleHT (‘E) RUN 6903-07

Mip-HewnT (4)
‘(Q/A)(O = [.20 Mw/ 2

h (Na) = 7400 BT/ f*of
T. = 830.°

T, =870.74

Toean = 1022.5
AT =139.66
ATZ = 80.98

CASE: "FULL THERMAL LOAD

@ (:‘:z’r--{;’o‘)q__ = (87|.‘[4.—- 830,5) = 4l'74
@ (5T, = 139.66

@ (T&—TNa\£= (1022.5 - 330)4_ = 192.5
3 (Toc 1‘)4= (t022.5- 871.743‘&: 150.76
@ (ATJ{. = 80.98

Mip-HewenT (&)
(Q/A), = 0.97 "2

h (Ne) = 6800 BTV/n Ft*eF
fTNL = 830.°

;TM,, = 865.lo

ITPem‘ = 990.50

AT = \\1.57

AT, = 66.558

&> (8¢ = 66.558

CASE: INBOARD, PaneL 1

) (i;'ﬁ:&){ = (%5.16-830.0) = 35.6
@ (8T)y = 1\7.57
D (Tor T )g = (110:50 = 820) = 160.50

@ (Tﬂ\'— -:r“)‘tz (qqo.so—geb‘.\bx{= 125.34

Mio-HewenT (&)
(Q/A), =0.225Mw/, 2
h (Na) = 4700 BT/neFi*ef

Te. = 830.°
Tuer = 839.94
Toean = 87317
AT = 33,133
AT, = lb.6b2

CASE: OuTBOARD, PANEL 1

@(iv—TNA){——‘ (£39.94-830) = 9.94
€ (AT)y = 3>.133
O (T, To = (F73.17- 830) = 43,17
& (To- i1)Q=(873-‘7~837.ﬁ4)£= 33,23
@ (ATL)@ = |b.662
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E. TEMPERATURE DISTRIBUTION IN TUBES; Z; AXIAL

The axial variation of sodium temperature in the tubes has been deter-
mined in Section II-A, and shown in Table A-II (as well as being shown in Fig-
ures E~la, b, and c¢). The temperature differentials and gradients that occur
in a tube (in a cut normal to the tube axis) due to the heat flux at tube mid-
height (peak flux location) have been determined in Section II-D, and shown in
Tables D-lIa, b, and ¢ and Figures D-2a, b, and c.

The temperature distributions for cuts of the tubes other than at mid-
height (peak flux) have not been separately calculated by the methods of Sec-
tion II-D. Instead, it has been assumed that the local temperature distribu-
tion (R, ) is similar to that at mid-height, and proportional to the local
heat flux. The local heat flux is taken to vary according to the "normal"
distribution curve of Section II-A, on Figure A-1 and Tables A-I and A-II.

Thus, at any axial tube location, the temperature distribution (r, o) is
taken to be the local sodium temperature PLUS the proportionate amount of the
peak flux location temperature differentials.

Ti@ = Ty @ + d@Y*T,

(2=20)

i

These calculations are laid out on Table E-I, and presented in
Tables E-Ila, b, and c for the three cases of interest: "Full Thermal Load
Tube," “"Inboard Tube, Subpanel 1," and "Outboard Tube, Subpanel 1."
Table E-III shows the computational program used with the TI58C calculator.

The axial temperature profiles thus determined are shown in Figures E-la,
b, and c. Each of these figures show five temperature curves. T(Na) is the
sodium temperature from Section II-A, Table A-II. T(peak) is the highest tem-
perature of the tube metal, occurring on the front-center of the tube outer
surface. T(met) is the mean metal temperature at the entire 360° cut at
location z. '

FORM 719-P REV. 2-80
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T(front) and T(back) are the fictitious temperatures that create the
appropriate "Moment Generating Equivalent Linear Temperature Difference,"”
ATy, as discussed in Appendix A. That is, if it is assumed that the tube,
acting as a beam, has a linear temperature profile across a diameter (front-
to-back) with the magnitude of the differential T4, then the beam would
have the same tendency to bow or generate internal moments as the tube with
the actual complex temperature distribution.

T (front) = —T(met) + A_r./z_
T(back) = Timet) — AT, /2

The values of T(front) and T(back) are useful as input data for the tube ther-
mal stress-deflection analysis.

The net axial thermal expansion of the tube is based on the axially aver-
aged temperature. This calculation and results are shown in Table E-IV.
Notice that the axially averaged metal temperature is close to, but somewhat
greater than, the mean sodium temperature.

The temperature distributions (including the appropriate temperature
differentials) at tube mid-height are shown in Figures D-2a, b, and ¢ and
Tables D-Ia, b, and ¢. These are based on the peak solar heat flux at the
three reference tubes. At axial locations between Z = 0 (bottom) to Z = 40 ft
(top), the increment of temperature above the local sodium temperature is
assumed to vary as §(Z); (the normalized altitude of the normal distribution
curve, Column d of Table A-III).

The calculations shown in the following Tables E-IIa, b, and c are made
by the equations shown in Table E-I, of the form:

Ta=To + @) x4l
- ¢

See Table A-TT  See Table AT See Table D-TTC
Col. h Col. d

FORM 718-P REV, 2-80
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TagLe E-T

AX IAL T_EM PERATURE \/AR\ ATION

FoR CaLcuLaTioN: oF TABLES E-Ta,b, ¢
FRom Data of TadLes A-TT §| D-T .

COLUMN
o) Z({‘t) Location from bottowm of panel (Oéz < 40)
| _ILO}Z) Sodium Tempem'fuve; See Table A-IL, Col. W (6|0 fI&élOSD)
(
2 Ct)( )"Q—X)} NOYMM\\geJ A\{l‘}ut‘e of C\)Yve S??Ta\)‘?An C°\ J

(1353 2 b <) iEiOs‘ Qo

3 T(Z—) _TQ(? +(493X (TMET TN:A { Meaw Metal Tempeva* uve b,

MeT

Tu\o\e D .U.
4‘ A—E (2) -— A\ ) % (d)) 3 E%uivo\en" MOmPVd Gev\pva‘inj AT
Tadole _'D - O
AT (2) _ LT (]
5 L= — )
b T(z) = T -f-(AT‘m) "T.  For STRess mobet
"FropT MET "PRonT
® @
7 T = Ta - (‘f;_'(i)> Ta o FOR STRESS MODEL
"BACK" ©) @ DAk
8 T@ = Te + (¢)*[-‘_pk— Tl Peax MeTAL TemperATURE
| PEAK d\)}a @ Table D-T AT 2
2 pm MN\(z) (%)*[_FPK*—J;T]{ T-T= &% 44T
Table D-TT
10 AT,z = (@)x (6T

@ TAB\(’ ‘D-I
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TABLE E-Tlo "
AX\AL TEMPERATURE DODISTRIBUTION
(ZI‘ (Toer Tva\‘t: 41.74
" 2D (L) = 139.06
CASE: "FULL LOAD TUBE 23 (Trw-Tuede = m(z) go
Q = W/ 2 = V)\‘TMF"BQ : {5 A
{ (). = 120 naa B BT e
e o @ O @ | & ® @ @ @ | @
Z 4'[;6‘(3) d?(z) To® AT @ | 8T \.;:”ig) “;Ft(:‘) ;El;k(e) (;I;-:(;T) OT,0)
fLociTe? SobIUM ffgb‘«:&g;o MEAN 2 : A @
- METAL
(FT) ouj_\,cum TEMP
o | 610.02] 13832357 B15.65 | 18.90 9,45 [ 625.10 | bpe.20] b3b 05 | 2040 | 10.9b
b 61275 164479 £19.62]22.97 {11449 | 63).10 | 608 V3 | (44,41 | 24.80 | 13,32
2 | 616.08|,197899 | 624.34 | 27. 64 | 13.82 |638.16 | 610.52| s54.18| 29.84 | 16.03
31 620,06} 235 14b) £29,90| 32.972 | 16,46 | 640,36 | 613,44 65,44} 35,55 | i9.09
4 | 624.77].278037 | L3637 | 38. 93 | 1942 |£65.74| ¢16.96] 67229 | 41.93 | 22.52,
s | 630.31|.329652 | (4386 | 45.34 | 22,67 666,53 | 621 \q | 6b92.21| 48-96 | 26.29
b | 63674|.375311 | (52.41| 52.42 | 26.21 | 678.61.| 626.720| 708.99] £ 6. 6030, 39
7 | 644.14 | 429557 | 667,07 | ©9.99 | 30.00{682.07| 632.07|726.83 | (4,718 |34.7
g 1652.56|.486752| 677,87 | 67.48 {33,949 [ 706,87 | 6388 | 74 6,26 73,40 139,42,
q | 6b2.05|.546074 |634.24 [ 76.2b | 3813 | 722,99 | 646,71 | 76717 | $2.35 | Fa.22
10 [672.65| 606531 697,47 84-01 | 42.35 | 74092 455,61 | 719991 q1. 46 [49.12 |
(] [684.361.666977 | 7(2.20 [33.15 [4¢.58|758-77 [665.62|£12.75|100.58]54.0}
12 169717 {.726\49 | 72747 | (0141 [5071 77814 | 676,77 | £36.957| 109.50 | 58.80
13 | 71.05 |.782705 | 743.72{109.31 |54.06 |798.38 [ 689.06| £6/.72 | 117.03 | 3, 331
14 | 725,94 | .835270| 760,80 |116.65[58.33| 81913 [702.4¥ | €86.73[125.96|47. 49
b 1752.35| 923116 | 796,88 [128.92 |64.46 | 86/.34 | 732,42 936,057 139.2) 74.75’
(7 | 77565 |+ 955997| 215,55 {133.51 | 6676 | £82.31 | 748,60 959,68 [144.16|77.42
18 [ 793.46 | .820199| 2342713 b,89 [68.45 |[902.82 | 765.93 | 982.15 |147.8 | |74.3¢
19 | 811,64 | .aas012| 85317 [138.9b | 69.47 [922.65| 783,64 |(003.18 | 150,05 | £0.5%
20 | €30.00 {1,000 81.74 | 129. b6 | 69.83| 341.57 [§01.91 [j022-59{150.7€ | 20.9¢
21 | 848.34 | -Q4s0i2 | 389.89[138.96 [€9,4¥ | 959.37 | 20,4\ [(039.90 | 150.0F [ £0.5¢¥
22 | 866.54 | .980194 | 907,45 [136.89 | 62,45 | 975,90 | £39.01 | 1055.23 | 147. &1 | 723y
2% | £84.75| .aSs497| 92425133.51 {4676 49101 | 25.60[106€.38 | (44,16 |77 42
24 | 901,65 |. 923116 {940\ [128.92 {64.46 1004':64875-77' 10749.35] 139,21 |74.751
25 |918.2 6] -882497{qss.10 | 12325 |61.62| 016,72 £93. 4711088 .\ 4| 33.087 |71, 96
26 1934.06 | .€35270 |968.92 [ 116,65 | 58 33 [1027.25 [110.60 |1099.85|/25.96|67. 6% |
271949.95 | . 7€2 705|981 . 62| 109.31 |54.66 (1036,28 |926.96 [1099.62 | 118,03 [p3.3F
2 [ 962.83|.726149]493.14{ (0.4l [50.71|1043.85 | 142,93 [ 1102.461 | |09. 50 | 58.80
129197564|.b66977(1002.4% | 315" | 46.58 |1050.05 1 956,40 | 104.03{100.58 {5401 |
I 30| 987.357| .606531 {1012.67| 84.7\ | 42.35|1055.02 /970,31 |1109.11 | 41,46 [4a.12 |
' 317997.95|.546074 | 102074 76,26 | 3213 [1052-87) Q12 ¢ [1103.07] 2235 [ 4422 |
32 1007.44| 486752 | 1027.76] ¢7.98 | ?3.44 106115] 99377 | j101.14 | 73.90 | 3q.42
33 11015, 96| 429557]1033.24] 59.997[ 3000 110374 400371 1098.557 £4.78 | 34.74 |
34 | 1023.26| .37531/ [1038.93 | S2.42 |26.2! | 1065.13 {1012.721 1095.51| 56.60 | 30.39 |
35 (029,69 |, 224652 1043.20 | 45.34 | 22.47 [1065.91 | 1020.57[1092.14| 48.96 | 26.24
36 |1035.23| 278037 | 1046, 84 | 38.8> [ 19.42 {1046.2511027.42]1088.75 | 419> | 22.52
37 110%9,94] . 23574 611044.78 | 2292 | 16.46 | 1066.24 |0 33.32] 10¢5.3] 35,55 | 19.09
38 |1043.92] 197299 |l1052.\8 | 27.64 | 13-€2 ||0b%,00]1038.3b] 1082.02| 29.84 |lb.03
39 |1047:26 | 164474 | 1054121 22.97 | 1149 1065. L0 |042‘,b3'§lo7g.ql 24.80] 1337
40 {1050.00 | 125335 |1055.65| 19.90 | 9.45 106519 104b2%, 1076.05{20.40 [10.96
|
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AXVAL TEMPERATURE DISTRIBUTION

(d/A)o : 0.97 MW/
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_[;Ja)¢

@ (AT)
CASE: INBOARD: Paner 1 @(T,,,, ;‘\_Na)é = |£0.50°
~—9 (TPK—Tmc%t = 125, 34
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=

3516 °
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620.06
624.77
©30.31
63674
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65256
662.05
67265

135335
164474
18478919
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.218037
.324 652
375311
429557
4867572
546074
L0653

61476
618.53
623,04
©28.35
634.55
64172
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b6a.b7
£8\.25
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(5,91
(9.34
23.27
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3817
44,7
50.50
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7131

7.9
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{6.34
ta.02
22.06
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32.19
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628. Y
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bd2.21
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13.17
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4
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8
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697.17
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725.94
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775.65
7493.46
.64
£30.00

b66977
726 149
.782705
835270
882497
92311k

.455997
.9%0199
945012
.00

707.8\
722.71
73857
755.31
T72.7
290.81
809.76
827.92
24b.6%
£6S.1b

78,4
85.37
q7.02
38.20
L93. 76
|0%.53
ttz.40
115,24
116.98
17,57

747. 02
765.490
784.5%
go4.4!t
§24.65
£45.07
£65.46
£85.54
905.12
923.95
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42.6%
46,01
49. 10
5088
54,27
56.20
Yy N A
58.44
58.19

668 Lo
680,02
692.56
706. 21

1, 89
736,54
7S3.06
770,30
768.\3
£06,3

741 4!
213.73
£36.67
g60. po0

823.3%
906.5)

429,049
450,7¢

271,34
940.50

£3.60 144,39 .
9/.02§+8,?3
98,10 E5‘2.lb
[04.66 | 55.51.
o6l 15814
11570 : ([.44
119.82 [ £3.63°
122.86 | 65.24
124.71 1 p6.23
125,341 66.56

Izl
P22
3
L 24
%‘25’
P26
27
28
f 29

£48.36
8§66.54

8438
q0). 65
91826
934,06
94¢.95
962 .83

775.64 . bbb177
© 301987.35 .b0b53)

.9950172
480144
.§ %9y
YIRS
882447
.83%270
182705
26 149

¥83.3%
q901.00
91796
334.1
949.29
963,43
97647
98¢-36
949.09

1008. 6¥

[lb.a)
115.24
Nn2.40
|108.53
[0%.76
98.20
92.0%2
85.37
78.42
21,34

941,84
95&.62
974, 1k
988.37
[oot.d?

1012.53
1022.4%
L0305
(038.30
[044.3>

58.49
5762
56,20
54.27
51.88
49./0
4¢6.01
47.69
39.21.
35,65

824.85
843.38
261.76
&79.84
897.4
914.33
930.4b
q445.67
959. 8%

{008, 06
1023.&6
(037.79

1049.8¢ |
1059.90

106812
1074.57
1079.38
j082.64

473.02 11024 70

124.7 ‘iéé.z3 :
122.86 [65.24
9.2 |63.62
115.70 |6 .44
1p.6! | 58.74
(04.69 | 55,59
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q1,02 | 4833 |
83.60 144.39;
26,02 | 4037 .
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1007, 44
‘1015'.86
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1029. &9
1035.23
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1047125
{050, 00

324652

546074
486752

429557
3775 3\

.278037 |
235 746
184781419
164474
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[030.96
1036.4b
1041.\0
1045, 00
10482.2>
1050. 8%
1053.02

A25335

6420
57.23
5o.50
44.13
38.17
232.69
172
23.27
\9.3 ¢4
15.9]

32,0 {1049.25
28.61 |1©53.17
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F. BACK FACE STRUCTURE

Calculations have been made to determine temperatures on the back face
structure of the receiver panel: "hat bands," "tangs," and the panel back
face.

The calculations indicate panel back face temperatures of approximately
220°F at the top (Ty, = 1050°F) and 190°F at the bottom (Ty. = 610°F) for
an ambient temperature of 150°F. The calculations show hat band temperatures
of approximately 230°F and 195°F at the panel top and bottom, respectively.

Overall heat loss from the back face of the panel is equal to or Tess
than 0.6 Kw/mz, which is considerably less than the 3.0 KW/m2 maximum
allowable by the Receiver Specification (Reference 2b, Section 3.3.2.8).

The tang configuration has not been established yet. The calculations
take into account both tang configurations under consideration, and the
calculated results reflect the behavior of the configuration with the more
adverse thermal effect.

FORM 719-P REV. 2.80
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CALCULATYTION SHEET
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G. PANEL WITH NONUNIFORM SODIUM DISCHARGE TEMPERATURE

In the preceding sections of this report, calculations have been made for
three tubes of the subpanel (full thermal Toad tube, inboard tube of Panel T,
and outboard tube of Panel 1) for the idealized nominal solar heat flux dis-
tribution. Sodium flow has been assumed to be appropriately distributed among
the tubes to result in a uniform discharge temperature (Tout = 1050°F).

However, the Receiver Specification (Reference 2b, Section 3.3.2.2) indi-
cates a maximum allowable "tube-to-tube outlet temperature variation" not to
exceed 2°F. This means a possible 200°F variation of tube outlet temperature
across a subpanel.

Tables G-Ia, and b show a method of estimating the tube temperature dis-
tribution factors for the three tubes for the indicated outlet temperature
maldistribution as a modification of the calculated temperatures for the
nominal cases.

In Tables G-Ia and b, the o subscripted terms indicate the nominal ideal-
ized conditions; the primed terms indicate the maldistribution case conditions.
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Appendix App - A

DETERMINE ATI and AT,

For this analysis, AT, and AT, are used in a different (though conceptually
similar) manner than in the ASME B&PV Code.

The ASME definitions are based on a slab of a given thickness, assuming
it acts as the wall of & thin-walled tube with only radisl temperature variation
(no circumferential variation).

For the analysis of this report, AT, and AT, are defined on the basis of
a tube acting as a beam,

In both cases:
AT, = Moment Generating Equivalent Linear Temperature Difference,
AT,= Peaking (non-linear portion) component.

The difference between the two methods of defining AT, and AT, is
somewhat analogous to the difference between polar moment of inertia J =5r"& A,
and regular moment of inertia T=fx2dA .

The derivation of AT, and AT, as used in this analysis is shown on the
following two pages. These expressions have been incorporated into the TAP
program for determination of tube wall temperature distribution. The TAP
program listing is included in the Appendix. Also see Reference 3 , OOLTIO00002.
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- = E«0T, frdn = BR8N S,
/;_J”‘ "R A 2R LX)
b y MOMENT DUE TO LINEAR PROFILE
X= Ra

NoTe : - {X"'JA = ZX}'A;
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APPENDIX C
ADDENDUM OF JUNE 1983
Thermal analysis of the central receiver of the Carrisa Plains 30-MWt

solar power plant continued after the publication of 079TI000002 in March
1983. The continuing analysis, to date, is summarized in the addendum.

The subjects presented are: Page
1) Panel Heat Loss 67
2) Panel Temperature Distribution 86
3) Tube-Manifold TAP Thermal Model Setup 199
5370F/s jh
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ADD-1 PANEL HEAT LOSS

In order to determine the heat loss from the panel, the "effective" mean
temperature is calculated for both convection and radiation. These are
defined as: b’

T — ﬁi T - JTAFJA
cony jAAA RAD jAAA

The integration proceeds in three steps: circumferential around the periphery
of the individual tube surface, €, axially along the tube (panel) he1ght I
and laterally across the panel width, X.

The heat loss from the panel is then calculated based on these "effec-
tive" mean temperatures (as if the panel were isothermal). The reflection
heat loss is taken to be 5% of the solar flux energy incident on the panel,
(e{=0.95). The radiation heat loss is based on an effective emissivity of
0.88. The convection heat loss is based on a combination of natural convec-
tion and forced (wind) convection. The receiver is approximated by a 43-ft-
diameter cylinder.

The circumferential temperature distributions on panel tubes at panel
mid-height are hown on Pages 30 through 36 (of 079T1000002, March 1983) for
the "Reference" Solar Flux Distribution of Figure A-2, Page 7 of 079T1000002.
The surface temperature varies approximately as the cosine expression shown in
Table Add-I-1, and as verified in the table. In Table Add-I-2, the circum-
ferentially averaged mean temperature (for convection) is determined for an
individual tube. In Table A-I-3, the circumferentially averaged mean tempera-
ture (for radiation) is determined for an individual tube.

The second integration is carried out by assuming that the AT (Peak-Na)

varies axially according to the normal distribution curve indicated on
Pages 6, 8, and 10 (of 079TI000002, March 1983).
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Table Add-I-4 lists the computer program used to carry out the first two
steps of the integration. Step 1 evaluates the circumferential mean tempera-
tures at tube mid-height based on the equations of Tables Add-I-2 and
Add-1-3. Step 2 evaluates the axial mean temperatures based on the normal
distribution factors of Page 10, Table A-II, Column d. The calculations are
made for 1/8-in.~wide strips of the less-than-peak portion of Subpanel 2.

The computer output is summarized in Table Add-I1-5 (circumferential and
axially averaged temperatures).

The third step of the integration is the lateral integration. In
Table Add-I-6, the lateral averaging across Subpanels 1 and 2 are shown. 1In
Table Add-1-7, the lateral averaging across all eight subpanels is carried
out. The final "overall" mean temperatures for the panel are:

Radiation: 1396.40°R (936.71°F)
Convection: 894.19°F

With these values, the heat loss calculations can be carried out. On

Table Add-I-8a, the panel area and total incident thermal power is deter-
mined. On Table Add-I-8b, the reflection heat loss and radiation heat loss
are calculated. On Table Add-I1-8c, the natural convection heat lToss is deter-
mined based on the assumption of still air. In order to account for the
effect of wind, the rectangular cross section of the receiver structure is
approximated by a cylinder 43 ft in diameter. The forced convection heat
transfer correlation employed (Figure Add-I-1) was previously shown in
27271000004, Page 38, of April 1978. Table Add-I-9 shows the forced convec-
tion heat transfer calculation, as well as the combined effect of forced and
natural convection,

Table Add-1-10 summarizes the total heat losses from the panel under con-

ditions of the "REFERENCE" solar flux distribution with sodium inlet/outlet
temperatures of 610/1050°F.
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Veriey: T(8)= T, + (T T.) cos &

SURFACE

See: 079TI 000002

Pagest 30-36

_ _ ‘QTS‘TNn)O
Qs |8l | T8 T T | Rl | o0 R AR
.20 | O \0225 | 92.50 l.o 1O 1.0
| O 1019.7 \89.7 0.4%54s 0.4843%\ 1.000 657
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TABLE Add-T- 2

CIRCUMFERCITIALLY AVERAGED |EMPERATURE:
For ConVECTION:

Teowr = Tual® +(F) AT, 0

-

(A

T =Tu®+ ) AT

(Pake-Na)

- C\RCUMFEREMVTIAL AUERAGE AROUND
INDIVIDUAL TUBE PERIPHERY,

CONVECTION,

T®)= Tee +AI”(3> B = a+bwr® = @ +B
a': TIUA(3)
b = A-rp-w [2') = (-T;quk'-_r“‘»)'
., B~ beea?
z 0L
ﬁwv - °TOH} f¢>(a+bme)ol6
ﬂ/,J6 _‘T/z_
— 7
Tww = ‘r;“ + —%IJ C;_-SJ{)— o, oo -
- ° jme‘lﬁ B = s T
Tcolvv = 7;«(2) +-;T2:F AIN{?) ° o

.

Conv
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TABLE Add-TI-6

NO
. PAGE

" Addendum to

07971000002
77

TEMPERATURES  AVERAGED ACROSS PANEL.
SUB-PANEL 1 0,7 wean
..—:".l = 4 —_—
FRACTION © |LocATIoN (O/Aq;z :‘;RAD (%;) ﬁooj’m _'EFONV Tm:c_ FRAC
0625 ') ©  [1225 [1336,64(3.1019b3 | 0494448 €4 643 52.%«375
25 =g g ¥ |1343.43[3.25733\ | 0.407165 852.02 [106.5025
129 /4 I 11950.26(3:32406b | 0.415508 £57.60 |07, 2000
125 %8 | ¥ |[IPS%01 | 2392034 | 0424004 £63.12 | 107.897 5
125 /2 4} l1364.01|3.461547 |p.432693 £69.77 | 108.59 b25
125 /8 V' 11370.94| 3532432 | 0,44155 4 €74.35|109.29375
125 Y4 | L [1372.90|3.604714 | 0.450589 £72.43 | 109,991 25
225 = | B { |1284.90)3,,78525 | 0.4598|b £¥5.52 10,9000
0625 = Yo | | .970 | 1391.93 | 3.753787| 0.234¢612 291.1° | 55.6937¢
5x3.46543 F-868. %‘:8;5
1000 x(a .45543q)'/4 - \364.3‘13°R (268765
SUR-PANEL 2 _ _ _
FRACT IO N (Q/A){ $RAD (:T_;§>4 (Tf.éA(;R)),;FRM T%‘}NV :rcotanAC
oR s oo

©x(23) .ot 2953|970 [129).43|3.753 787(0,072 430 84110 [17.144 044
& x (35) ~ 08 5100 L [1243.852.774 S41jo. 145 462 842.62 34446 745
§x(82) < 028 5900 ! |1295.783.795 490{0.146 420 2894.15 |34.508 289
5 (52) = .32 5900 Vo 11297.7113.816 527]5,147 282 895.47 | 34.564 446
éx(‘las\- .08 5906 i) 1349.64 3,837 650|5.148 097 gq-;'\q 34.623 104
éx(-mg -.038 5906 L 1401,57) 3. 258861 10,148 910 £9%.72 34.682 148
$%(222) = .032 5900 L |1403.51|3.880 27| 0.149 742 900.24 | 34.740 &g
31 (232) : 093 sa0e \ |l405.44]2%.9965%|0.150567 90(.76 |34.799 463
LX(20Y = oia 2053 .20 | 140739/ 3,923 257 | 0.075 702 , | 703.29|17.424 253
(1 232 ) =6 2752 1.20 |1407.39| 3,923 357 z.-nz\\‘ix 90%.29 [624.421246
- Z=901,4044%2

223896337 oF

v, .
1000 x(3.296987) 1= 1405014 R



1000 x (3.802 284>'/4=

PREPARED 8Y: 8 /VW (VV) ‘L‘ Rockwell International %mlﬁm_z_
e wr. Energy Systems Group Q29710000002
DATE: MODEL_NO.
TABLE Add-T-7
OveERALL FEFFECT\WE TEMPERATURES
(6,2, InteoraTion)
RADIATION:
Sus.PANEL = % *
KE':'\B'?ER ;Iévc, (\-0’63>¥ FRAC =
°R
[, 8 1364.392 3,46543L x(§) = o0 266 359 0952 °
2,7 1405.019  3.8964¥51(2) = 0,474 246 372y
2,59 1407, 39 3.923357 (%) = 1461 618 5707 7
» 2 802 284 0337
(l%“'b"‘O‘*“Rgz—ErmAhi
936.714 °F) RADIATIOM

CoNVECTION.
e menw = 2 (262.766875) +4 (01,4
conv .
= 894.188°F

0t452) +3 (703.24) - 894188

REFERENCE SOLAR FLLX,
3/4' OD, 0,049 " wall Tubes

TNTEGRATION S zf&

Z (Avac -

———
P
et

l

) -T_OVER-"—:_:L \qu'q_ooﬁ
(936,71 °F)

RADIATION™

EFFECTIVE MEAN TEMPERATURES:

(C\RCUMFER tAMTIAL AROLND Tu\as)

X (LATERAL~ Acrosc PAN(-_L)

OvERINL

‘T;/a-“_; = é:lO°F
TNy-OUT = 'OSOOF

Vermeal)

= 894.19°F

ConvveCTIOM

N 152-R-2 REV. 8-78



PREPARED BY: i)/m(m ‘l‘ Rockwell International » r;]o /9 0 OF
CHECKED BY, Energy Systems Group OI_ZL%_E[ 'QQOOOOZ
|_pare, 'M NO.
TABLE .
Add-T-8 (a) HeaT Loss CALculATionsS:
BASED ON REFERENCE SorAR FLuy
Size ofF AcTive Paned: (67973000002 ©4,7)
Hewewr 2 40 feet
Wioth @ & [(\oz x «75inh )+ (100 4,010 )| = 620,08 inch
SobPanels Lot op, T &P Cop (51.6733 ft)
irjue;d‘"{ 40Ft x 51,6733 T+ = 2066.933 0
20(96."]33(-3048) =192.024 w* M leOJ'ECTeD AREA " -— 2 Oéé.q 3 F"zz
R ACTIVE PAVEL 192. 024 m

ENERGY INC\DEMNT ON PANELT?

‘ . REFEREMNCE
@De‘te¢m|v\e (%)4 \DY O\VPVAﬁw\j \cderq\\y. SOLAR FLUX
Mea w See 079 T T 000002

@ De*ermme overal | wmean bY Pg'7
c\qulu)w\q ver’rqul\-(

_ o) See 014 TIooooo2
©@- ax&) (VA= 598144\ % (W4 ), 0. 8

@ (i) 2 Fanels: (‘A’) i (225 +.970) = .5975

W) 2 Fanels: (220)[4(ar0+129) |+ (1= 232 )(120) = 1. 1645
- () 4 fanels: I.ZO

040A216] (®/a)e = ;.P{.scns £11645 + 2(1.20)3 = .04 05 ™mr

5‘ ‘ c \AA'TrE\ﬁALL‘r 1
Q) lodos fnmers
(A ) ¢ CLUYES

® (&) =.598144 (QA_) = 508144 % \.0405

SRR ¢ (9p)= 0622368 M

oVE ﬂALL

© @ =(2)x A= 0.622%685% » (a2.004m> = [19,5] Mw
e Q= 11.51 Mw

HNCIDYVY
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|_rervaeD oy, < M " Rockwell International ‘ﬁﬁe’f‘?dumggro—" or
Energy Systems Group 079710000002

CHECKED RY: REPORT NO.
DATE: MODEL NO.
TABLE
AddB~:t-8 (b)

REFLECTION HEAT LOSS:

Assome : o = 095
SOLAR
This wmeans: Refloc'/.'vi-}r = 0.05 = 5%
Ql.‘oss = 0,05« & = 0.05 x \14.51 mw = 5,9755 Mw,

REFLTC INCID

RADIATION HEAY L0SS:

f=

Let’s say: € =0.88 ;

Teps= 6O°F = 519, é‘i"R
A= 2066.93 2

0.85
0,88

EMASSIVITY
OF COATING

= . 2w "3__:31_*_{___
0" =0A T2 X 1D 2,
4 4
Qe = FAr (T~ Tow

= (0.88)(206¢.93 F*)(. TR X0 C

"Fffective "emissivity (baseé on e
is shjk‘Hy higher Than that of coq"’finj.

QLOSS = 35986 MwW

REFfLeCTION

rojPC'?A qv?a)

F=€-:0.28

Tt = 1346 4 °R

EFFECWE
MEAN PANEC TEMP

FOR RADIATION,

= \i\a%‘} 5. 6‘1}
= 1162 x 1078

ha
= 3,405 MW

O LOSS

RADVATION

= 3.4\ Mw

3.40453
T =285,

N 152-R-2 REV. 8-78
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] R | .

|__PREPARED BY ’ ' Eockm;ell Inte;nationa PAGE ';1°dum s Of
CHECKED BY, nergy Systems Group G3&LQN00002
DATE: MODEL NO.
TABLE

A,ﬁi -T-8 (<)

CONVEcTION Heat Loss:

A\T Tempevafv'(’

NAT
AR

AT = 834.19

o) Notuval Conveelromw
b) forced Convectiom due to WmJ
C) Qow\\)iv\ec{ eﬁ\(’c

Fffechue Mean _‘—Cmpevoﬂuve _ e o A
of Convection Heat Loss B = £94.19 Thor

For NaTturat ConveeTron:

h=nal”x o0154T%

MN=0.15 @TE500°F
h- 0.\5‘(834.!‘15@% l.412-

o b

Not ﬁ)v(@J

AT=("E,—T3= €94 .19-4o

= éOoF =Tco.,;> o
AT=834.19°F

BTV
Nb;-ir = l.4" 2. he f3*°F
CoNV

pe— 52"
v \ %
%

2

P f -

. 1
T TREAT RECTANGULAR CROSS-SECTIOM AS A CILIMDER:

\/;;‘_5—2‘426613_>Sa7 D°g43 ff'

35+%52 = 413.5

eol

Use Forcen ConvecTion
CorRELATION FOR CYLIMDRICAL
GeomeTRY WITH  EFFECTIVE

DiameTeR = 4D ft

N 152-R-2 REV. 8-78
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PAGE 82

FlourRe Add-I-1

FORCED CONVECTION HEAT
TRANSFER CORRELATIOR
See: 272TIOOOOO)+ ]
Page 38 Ku, versus Rof '
Flow normal ‘to cylimder axis |-
From: . Achenbach: Son VP EEEE
{.Wact"r RS T e Ve '}
— = b et T T LT BS RN
1 : [ B RS BRSS! T
T T T !
HERBE T

T T
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‘l‘ Rockwell International rage No, O3 of
Addendum to

CHECKED 8Y: Energy Systems Group QZ_&TL@OO 0002
DATE MODEL NO.
TABLE Add-T-9 (a)
AR VerLoarTy:
\/o = GROQND Lever VELO(‘|1~1
v\{\H: VELociTy AT ELeuaTlon
HTower) = 125 meter = 410 ft.
| \/ - \/ ( H(mdev))o'ls _ \/ \25 0.\5 _ \ 44 v
4606177 att = Vo oot - = Vo )o) = 1.460b Y%
GRouvr o At At
Vetoarrr 410 f+. 4\0 ft
MEAN: 7MPM (0'224”‘?" l4'1§5{° = 15 ff/&?c = \/MEAH
MAxMoM: 30meh 43.8\Amph  £4.267 = 64 Bfsec =V,
VELOC\TIES €4 0Ft
ALTI1TUDE"
MEAN: S 'S{t/“.e‘
EvALL ave Re‘mo\.l)s Mumper': Typical Day
A PRoferties @ S00F (RlnTemp.) | Gpnatron. = 6% e

Q= 0.041325 Ibn /M3
k< 0.02310 BW/h f4°F
Co=0.2470 819/ \p. oF
M = 0.06804 \bu/B he
2= 1. 64647 £*/he

Pe= 0.72752
Re = V& D, ft 36005 VR 43§ 3éo0 94020/
REYNOLDS = Y, - (.64647 )/ m Veps
NU = "\—D h - NU WF= 02310 Nu = .000537 NU
NS ECT W BARE D 4% -

USQ upper TOUS‘\V\FSS cyvve To a\CcounT Cor er{ﬁj‘ af cornerss

See F\o‘f of Nu vs. Re.
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|_PREPARED BY, ; maw ‘l‘ Rockwell International -ﬁﬁﬁe"r‘r’dmng—%u-—g'———
HECKED aY. Energy Systems Group q7gII '90(:]000 02
DATE: MODEL NO.

TABLE Add-T-19 (b)
h:.oooS??Nu Ir\ = th + hz

\/Fps Re=‘f4020v Nu
FROM b.'u/\'\\' firoF CompB ERCD NaT
aT“/hr 12 °F

PLoT
(vepER (bﬁh‘) FORCED

15 1.41x10° 4400 72363 2,753

6.444 6.597

b
b4 (.02xI0 12000
he VR + 142t
Fnc‘o

2.76 54 n

H

e, 18,)

CoMBIVED
o (62) = 6.60 mwhdtrer
oy FPS
CoOMBuED |
® hA AT AT= 894.\9-60= 834,19°F
c;‘:);f B A= 2066.93 11
| 4,758,830 B4, ‘ W
vl 2'7‘9)(2066.q3)(ga4,\q) = s _/ 394 M
To\kbe 1,379,€20 3.334 Mw
Q CoNVECTIVE
LOSS
FDV' “MEP\N” ’ 7 !SFP_‘S‘ —_ N .
T‘jPitoJ Day Ve]oti"‘( G::v‘:»d‘ Atitude @v.u— 1-39 MW A7 %
For "MAX"win 30 < _ a9,
W 30mek L5 Q= 3.34Mw 2197




| _PREPARED BY: g/mm ‘l Rockwell International rageno. 85  or
Eneray S 6 Addendum to
CHECKED 3Y, rgy Systems Group QZ&ILQ.OOOOOZ
DATE: MODEL NO.

TABLE Add-I-~10
PANVEL HepT Losses:

For "RErFeREnCE SOLAR FLux DISTRABUTION :
SopipMm TEME: {TN,_UN) = 6,00’:

Tha (ovr) = \ 050 °F
TUBES ! 0.75“ x 0.049 Ywall | Stainless Steel.

Q (&™) = 119,51 Mw
(Russs (REFLECT/o/u\ = 5.98 MW

QL‘,S, (RADlATlo,u) = 3,41 Mw

Quoss (comdined )= 1,39 Mw
(T\)pha\hay)

5 o/. (Perrwﬂ of Full Lqu)
2‘ 25 o/o
\ 17 %

N 152-R-2 REV, 8-78




Addendum to

‘l‘ Rockwell International NO . 07971000002
Energy Systems Group PAGE 86

ADD-2 PANEL TEMPERATURE DISTRIBUTION

The temperature distribution is determined for a variety of solar flux
and tube orificing conditions. Figure Add-II-1 shows the "reference" solar
flux distribution (also see Page 7 of 079TI000002 of March 1983).

Figure Add-I11-2 shows the "Off-Normal" solar flux distribution. These two
patterns are used in the calculations of this section. Furthermore, twe
orifice conditions have been assumed. No orifices at all,and orifices in
Subpanels 1 and 2 such as to cause the sodium flow rate to be distributed in
exactly the same proportion as the reference case flux distribution. The
orifices are assumed to be such as to result in all tubes discharging the same
temperature sodium for the "reference" case and a nonuniform pattern for the
"off-normal" case.

Tables Add-II-1 and Add-II-2 deal with the lateral variation of solar
flux on the panels for both flux distribution conditions. The “"reference”
condition distribution is taken as a Tinear Q/A variation up to the peak Q/A.
The "0ff-Normal" condition has a parabolic curve fit for the Q/A variation.
The Q/L Toading is converted to Q/A by assuming the normal distribution curve
discussed previously (bell curve, 2 SD upward and downward from mid-height
peak). Table Add-II-3 shows the expressions for interpolating the tube wall
mid-height ATS for varying Q/A values.

Tables Add-I1I-4 and Add-II-5 show the (Q/A)e and tube wall ATS for Sub-
panels 1 and 2 for both solar flux distributions. Table Add-II-6 shows the
set of four cases considered based on flux distribution and orificing. Also
shown in Table Add-II-6 is flux and temperature informtion for Case 1 (refer-
ence Flux, Orifices).

In Tables Add~II-7, Add-II-8, and Add-II-9, flux variation and sodium
outlet temperatures are shown for Case 2 (reference Flux, No Orifices), Case 3
(Off-Normal Flux, Orifices), and Case 4 ﬂOff—Norma1 Flux, No Orifices).

Figure Add-II-3 shows the sodium outlet temperatures across the panel for the
four cases.

FORM 719-P REV. 2-80



Addendum to

‘l\ Rockwell International NO . 079TI000002
Energy Systems Group PAGE . g7

Table Add-II-10 shows the TAP program listing for the calculation of the
axial distribution of temperature in a particular tube of the panel. The tube
wall ATs are input, and the two standard deviation normal distrbution curve is

assumed.

Table Add-II-11 explains the computer data sheets that follow it. The
four cases are shown. The solar flux distribution and orifice conditions are
indicated. )

5370F /s jh

FORM 719-P REV. 2-80
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[8)= 3 (ezs+.970)= 5975

(.@_) = 0.5975 Mw
Ale

m?—

PREPARED 8Y; glm(m " Rockwell International spce o, 90 o
CHECXED aYs Energy Systems Group &9:‘- ';9.000002
|_DATE, MODEL NO.
TABLE Add- T~
REFEREMCE SOLAR  FLUX
SuB. PANEL 1 Sus- PAVEL 2
|20
r
.q‘lo/:
|
[
{
[
f
| !
NOT To © .25 .50 .75 (-0 '
SCcALE (Y> > { ?o_'q7o O] (:3037
Mo~ .225 .
. X MW
Q = . 2 _-74 - - 9_ = ! = 5 éa
(;L 225 + 5( ) 2 (A}i .37 +.745(,_) 0< 7 £3087
Q Mw X >, 30
(R)e = 120 = T2 0%m

MEAWV [

é .: .230 o _-2___30
(A) (.745 ((87+1,29) \ '749

(

|

J= [ 164496 MW
¢ M=

>

N TE2. D2 DEVZ Q.78



PREPARED BY: fq’n W

‘l‘ Rockwell International

Energy Systems Group

Rt ——
023710000002

&)

LIVEAR PoRTION!
ye0.20 + (2.32-.20)f

= O‘2°+2.|2(é)

PARABoLic PoRTion!

_____ 1

=~

P o

oy .n.—[(‘ 5] ((5\*)
5Y= .48 (:25 l 5)) = 48‘ —-48(%)

COMBINED CuRue

'E (Q 20,20 +2.b0% -. 48(")

MEeAN, AREA UNDER cuRVE:
(I)L";%"?;ﬁil + (t)'; (\7) = L2b+.08 = ). 34
TRAPEROID PARA BoLp
oR:
IOO\"[ (\)"2.1-»’2&,01_—487(
fdx )
= .2 42.60(-{)—.48(%)=
=.2 t130-.1b = 134
(Q) =1.34 ¥
ﬂwic“‘\

suBPAnEL ]

CHECKED BY:
DATE: MODEL NO.
TABLE Add-T[=2 (&)
OF F-NORMAL SoLAR FLUX
Q\Ssum;‘
Sue-Paper 1 VP - v onshast
23 7.90 2.90
i ’L""L'.l\//' .
/‘.g'g\
/
7
1.3%
o ° .'25 .50 \.0
SCALE “)"’ (5)_)

LINEAR PoRYION! ’
3= 232 + [240-23) X2 X% . 252 «l16(%)
(04 % <.5)

PARABOLIc PO RTiON:

N

X4 o 25 .5° (ot £ 25)
oY= . H"R )‘ 25] ( ) 88{ - ‘-76({ *

CompineED CORWVE !

\S‘(QL_Y_; - 232+ 204 % ‘I'7G(%>z (05-’,5_5-5)

- @)% = 2.90 (5<% <o)

MEAW ! AREA UNDER cuRVE :

' 232429 2
s(2a0) +.5(2Rt2% ) +.5(3)(n)
REcTAMGLE TRAPR 201D PARABOLA

45 4 305 +,026666

(Q—/l_) =2.7%667 2%

jaue

Jdx

s
= I? 32X +2.04 X -\75,} 2.9
e

-4

= D.n, +.2ss—,073333 + 1.45

(@E) - 2791667 2

sugPaNEL 2
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e . CTNW ’l Rockwell International 92

Ffdendum o
cecxe o, Energy Systoms Group 023710000002
DATE: MODEL NO.
TasLte  Add - TI- 2 (b)
Q M (9-) (.5181441) AW « .3048" wm> , 40 ft
T R widih A/¢ M e /
( (R8)mean Ackive
(@/a)pean ¢ Hetghd

{
(%)%%m s (%)dz(.5«3\44|)(~3o49)“‘(4°)= 2.2227702 = eeoves

(.Q.) MW | 0449888 (& )nx

A ¢ Mm%
Thoug: To EBsTimate (0) MY¥ FoR THESE CAQES BASED oW _Q_)'::_
/¢ me LM owidik )}
Use TUE FORMULA !
w M
(Q/A)£ 'ﬁ;z = 0.44“ 6°| (Q/L ﬁ““
Sue. Paner 4 . Sus: RAne 2
x QO Mw M " . m
S " ()~ | & ( (2), 5
204262 -, T 44384 (2 2.32 +2.04% ~1.76 ’{ * Q
c ) {05 ios ) 444989 (%)
0.0S .328% .l47‘f23 {Q.qo for {) S
0.15 | 5792 , 2605715
05 2.4176 L.0&764 9
0.25 | .8200 1368703 2, 5964 L] 63590
0.35 | 1.0512 472422 12 2'7 g [22 G
2] . '
0.45 | l.27128 572617 % ¢ 2615
25| 2.3184 1.267964
0.55 | 1.4848 .bbT1993
45| 28816 (1296397
0.65 | 1.b¥72 759051 S0+ 2.9 304675
5 .90 ,
0.75 | |.8800 .8457849 1.0 |
0.85 | 20632 328209 2 32 I, 043740
095 | 2.23b3 |, 006309 ° ' '
.125 2.5472 v \459 54
0.0 .20 0.0899 76 25 2.72 .223 645
0.25 g2 0.368908 375 2.8374 1.276557
0.50 | 1.32 0.620845 - s0l 290 |.304675
0.75 | .88 0.84 5189 Lo | 290 - 1.304675 ‘
Lo | 2372 l.043740
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|_rampasen ay,  mow)

‘l‘ Rockwell International

_Aﬁ NO.l 94 OF

o

CHECKED B, Energy Systems Group Q;g;INQQOOOOQ
DATE: MODEL NO.
TABLE Add-T -4
ReFeRenNce FLux DisTRiAuTION:
(RQ/A)e £ Tuse WALL ATH
REFERENCE FLux' D\STR\SuTrON
-~ FafCecATIoN | (o \[A0OZ\ | AGG2Z |AGDES | ADDZF [ACO2S |
iu‘» Q/ak | ¢ . |
] Panee xl{- \In" -.I:u) AT, 4 (\- Pk-Tw.)é (TP): -T@l ATz ¢
, 010.225 | 9,94 | 231334307 | 33.2>] 16.662
%]\ 0S| 26225 | 11,201 37.35485149.0365 | 37.83Ss |19.156%
*1 U as] 93675 | 13,723 |45,79859] 60.7645 [47.04e5 |24.14064
#| 1 251 4S5 | 16.245 |54.242:8] 72,5025 |56.2575 | 24.134
¥t .35 A8S7s | 18,767 [62.6¥595] 84,2355 [(5.4685 |34 \25L
*1 1 45| .56025| 21,284 |71.12965]95.9685 | 14.67957|39. 1152
“ %1 ss|.e397s | 23.8n [19.57335 107, 7015[£3.8905 |44 . 1048
%] | 651 70925 | 26.333 |£8.01705/119.4395 | 93.1015 |49,0944
X1 25| 78375 | 28,955 |96.46015] 1311675 |102.3125 )54 .08 4
*1 | 851 g5g25 | 31377 [104.00445[142.9005]111.5235 | 59.0736
*| | .95] 93275 | 33.8G9 |13.348157]159.6335|120.7345 | 64.0632°
|t 190] 0.970126.1b | 117.57 | 160.50] 125,34 | 6£.55¥
2 0'*"0.0,7_9 350k | 11757 [160.50|125.34146.558
x 12  o5] 100725 |36. 22567 121.04762[{(5. 68261 129.95¢63 31 £8. 890 50
2|2 5] 1L08TS |38.35702{124. 30284176,09783[137. 69080 73.55549
¥ 2 25| )as6zy |40, 48937135 4380 186.4\3 |45, 92467/ 18,220 %0
w235+ | 20 [4[1.74 |139.66]192.50{150,.76] §0.9 6

N 152.R.2 REV. 8-78



PREPARED BY;

Zom

.l' Rockwell International

page Mo, 95 o

cnecxm ay. Energy Systems Growe Q79710000002
DATE; MODEL NO.
TABLE Add -IT-5
OFF-NORMAL DISTR(BUTION:
(Q//ﬂ{ %'/ Tuse WALL ANT%.
(IQ)Q -’-3\—:" = O.Mﬁb&f(%)%{:drh gf:xm;?::ﬂ AUTIOM *

RT;,: LOcATION (Q/L) (Q/A). ﬁooz\ ‘ A0022 AoozadAOOf‘* . Aiols'
§ 0 B /bl /e T T AT g [T T (e T} | £T2 &

| D | 0.20 |0.09997d 3.%749| 13250 [/7.263 | /3. 255 | 6.6630
¥l  .05|0.3288 [.147923|6.5349 | 21,792 |28.38\ [21.897],0,95¢
¥[1 .15 0.5792].260575|11.1443 137165048, 71727] 37, 2% | 19,0446 |
%1 .25|p @200 |.3b8908] 14.8\10 |99.4433 | (5,834 | |5).0224 | 26,3002
#1350 1.0512 |.472922| 18,3327 6/.232) | 82.2'5%|03.8825133 o sl
* | 45| 1.a722 [.572017 [ 217076 [72.5313 [g7.9162-|76, 1086]2q.94 344
x| | 55)1.4848 [.b67993] 2493064[83.34 11 {7,237 [R8.0006 46,3313
¥ | 45| 1.6872 |.959051] 2.9 |93, £ 14| 117.278 |99.2587]52.4299
¥t 75]1.880° [.845781 | 30,9552]103.492 {140,938 [109.983 [5Q 2390
R 25| 2.0632 | 928209 | 33.74S3|112.833 |153.4¢ [120.173 | {3.7%90
*{1 45| 2.2268 [1.006309 | 6.1888 151057 | 165552 | v24353 | 63, 3316

| o8| 2.32 [Loa37q0( 37.2696 | 124,652 [ 170769 (133490 | 71.1754
12 0] 2.32 [1.d3740[ 37,264k 124652 170,754 133490 | T1. 1754
%| 2 .05| 24176 [1.087649 [ 38,5758 | 128.8644] (0. 86Q ] 138,343 | 73.9244
w2 15| 2.5864 | 1.1b3s90 |40. 48836 | 136,107 {37434 | 146,36 | 18,480\
»| 2 .25 27200 ||,223645[42.4119 [141.936 [\95.7967 [ 153,379 [ 82.4437
%| 2 35| 2.8184 | ) 27964 |43.6344 | 146,187 [ 2914658 158,27 (85,2157
% 2 45| 2.2816 1296397 44.4978] 148, a\d [ 206,412 | 161414 | g6,9960

2~ 554 2.90 [1.304475] 44 1346 | \AQ 13 207,083 | 1(2.329] 8251446
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|_PREPARED BY: ?/mrm " Rockwell International —A%e"r?d'u?nﬁ ro—
Energy Systems Group 079710000002
| _CHECKED BY: REPORT NO.
DATE: MODEL NO.
VABLE AM-TI-6
CASES TO CONS\DER:
The = 610°F
N
ORIFICIED TTURES NO ORI\F\CES
(FoR REFER:N(E Foux 'bnsT)
RefFERENMCE CASE | @ CASE 2
SOLAR FLUX ReF QQ/A)-) OR\FiceD |[REF (G/A); No OoRi\FicES
DISTRIBUTION - o o
) TN:»DU.,T 1050 °F T}#(Max)— 1LOOF
CASE 3 CA3SE 4

OFF- NORMAL
FLUX DISTRIRVION

OFF NORMAL Q/A
ORIFICIED (For Ref Fux)

Tm ovy = |0500F

OFF NORMAL @/
No ORVFICES

I T:Jo\ou'r (Mox)= l100°F

CASE 1A

REFERENCE SOLAR FLUX DISTRIRUTION

ORIFICED fFOR

ouvT

ALL TUBES!| T,y = 6I1D°F
No

Tour= |O50°F
No

T,.= [050°F.

OR\FICES TO BE DeSiGukd SuchH
THAT ForR REFERENCE SoLaR
ALL TuBES DISCHARGE
THUS,

FLUX)
At TNA‘ IOSO°F.

Sus-PapeL 1

(%)t-.= 0.225 +(.970-.225)(%)
{(Q_) = 0.225+0745(%) MW
Ale m2
SUB-PAVEL 2
L
(%e = 0:47 + (120-47) —“—T‘
(.@) = 0.97+0745(X) 1 For
AJ¢
Q 230
(“A‘Bt‘— |, 20 For _‘):(_>_ %

SoDIUM  FLOW RATE
INDIVIDUAL TUBE OF A
SUB-PAMEL S PROPORTIONAL
To ToTAL SoLAR ENEREY
IMCIDENT ON TUBE (heme(%)t).

IN  EACH

N 152-R-2 REV. 8-78



rasmaseo ov,__E VN ) ’l‘ Rockwell Intemnational pgso, J7 or
. Energy Systems Group 072}1'%.000002
DATE, MODEL NO.
TABLE Add -L -7
CASE 2 REFERENCE SOLAR FLUX DISTRIBRUTION
NO OR\FICES:
Tiw = 610°F Ta = OO °F
W 57 (Mas)
SUR.PANEL 1 SUB.PANEL 2
L’a - .970 Q/A-’:20~ T=-2w00 F
A
e'& ,\ !
o T=100F !
Q=225 \
A t
| « 610F ; <6I0F
o N e
T745= 3087
Q/A) QA
X\ -
Tue (£) = €10 +6%0)(.q7o Tae =610+ 490(22)
Qo ~ ‘1 X , X
B & <225 +.745 (§) BUT{Q/A ST +'745\(t) For T 3087
Q/A-=,~ZO fov {2,3087
Tra (%)= 610 +490 (205 4745 X
ovy ( ) A70 ( ) TN» S é}D +490 (\_—__Q'I"- ‘74§t) for {5'3087
ovY V.20
Su B PANEL l/ Tha = 1T0OO°F i X 2,30,27
(5_) Tho SR/ PANEL 2
L dur
X TrNnae
o 723, b6O L ouT
.0 742,48
> o (0o0b. 08
15 78011\ o5 1021.29
A5 855.3 : '
55.38 25 | 1082.14
.45 %93,0t
230 1100, 0
.55 930. 65 .7458;
bS 968,28 . !
75 | 1005.4] ot
1.0 1100.0
&5 i043.54
95 .| 108V 18
1.0 \100.0

N 152-R-2 REV. 8-78



SUR:-PANEL 1

T (%) = 610 +440

PREPARED BY, g ‘mwm ’l‘ Rockwell International -Aﬁe'#i'rumggtu of
Energy Systems Group 079710000002
CHECKED BY, —EEPORT_NO.
| _DATE, MODEL NO.
TARLE Add - - ()
CASE 3 OFF NORMAL SoLAR FLUX DISTR\BUTION

ORI\FICES AS DeSIeMNED FOR REFERENCE FLUX CASE

Tw=610F _Tar=1050°F  $T=440°
No- M'\i‘:u
(@) (%) 2
(Q/l-) MGAMFé\

ouT (8/4) (*4) R . ‘ .
=2 e NOTE; (Q/A is pro ortonal to flow.
Na. (G/A)MEANLF) Q(.F)‘t P
’&C (%) = o020 +2.6(%) —.48(’{)‘ Mmw(ry  DER- NORMAL
_Cf__ (mean) = 1,34 MW/ OFF NORMAL
QA_ (X) = .225+.745(X)  mw/emr  REF
% (mean) = .5975 Mmw/mz  ReF
.Zo+?.b(é)~.48(‘{)z : . (1) aa(X):
J-(2) = 610 + 440 24 =é\0+44o<’ ‘775) 20+ 2.6) - 98(%)
Ne 225 + .745(%) 134 .225 +.745 (%) /
5975
sus.PanEL 1
X Twe- C‘-"/A | w T
- ouT o DY* ona
(ifw' ) (%% Toe)
ICH REZIECH I
05 855.48 26225 224 ,48\1
Y q447.45 | .3367S 319. 053]
.25 (ool.20 | 4125 411, 7416
35 034,582 | .48575 502.5467
45 l055.72 | .5bo2s5 54],4683
55 [068.63 ] .b34715 678,5064
b5 (076.72| ,70925 763,661 — SwT
15 | 108002 | 18375 £46.9322 1= S
(&5 | (0&1.64 | 85825 728.3200 — 2745348 .
.45 1080449 | 43275 \007.%243 | [= oo = 105013
(. O w79.25) | T T T 7| v 172
(Should be 1050°F)
2254919 2=6274.5348

N 152-R-2 REV. 8-78




‘ ' Rockwell International
Energy Systems Group

no, 9

(792,10000002

OF

MODEL NO.

CASE 3 Con'T

TABLE Add -T-~8 (b)

OFF NORMAL SoOLAR FLUX DISTR\ROTION

OR\E\CES AS DESIENED FOR REF FLUX CASE
= 610° T, = °©
SUB. PANEL 2 Thow Ty = 1050
MEAN
(Q/w ("/t.) 2
X (0/)mean '
2)=b610+440
I;(L) 6 4 (@74) ("/L)(R) Nove : (Q/A)( i5 Pv»Po'"Onnl 4o flow
* (asa )M&AN g ReF
Q (1) 232 +2.042) - L76(¥)* o<X:zs
\(5 : 2 OFF - NORMAL
g )= 2 X205
{% (Mean) = 2.791667 g OFF - NORMAL
@ (r\ = .47 +.745 % 0% X < 03087~ 22
{ 5 (L) k ] s RYFeryACE
QY= (.20 £ 2.3087
A (k) - .20
{wap 1644966 Rer (22222 Y132 ()
' A .97 7“5
@/ () =].164496644 =
221MbL o - (\)/A(Mu“,)
—E:r({>=élo+44° A | T (%
MULELTA N
. 164496 )(Q/L. (%) ) _
ofT = O+ 4 — -
T:’,J 6! 4°(2.7q164 \@/A (1)
SUB-PANEL &
X/L | QN o Q/f. REt' Tow w T o
voPoviiong Ve
*: i ouT (Q/A "'IW)

(o) 1 (232) | (0.97) |(04g.a2)|_ _ _ _
05 | 2.4176 | 1.09725 | 1050.529 | \058.145
N 2.5864 1L08175 | 1044,830 | 11>4.572
.25 2. Tzo0 1.15625 | (041.762 | 1204.537

(.3087) |(z.182051) (120) (1635,5114)
2S5 | 2.R124 1,20 10417071 | 1249.285 | T= 2T

ot 7(25%)15 .20 1050.737 | 1260.885 2w .

: (L2e) — |- (1053.552) : [2228.73 - 2
, O . ] " R
,75 2.90 |.°2D ] " (SLOU'J be ’050 F)
.85 2.90 .o 1 "

_A5 | 280 | _ W26 N e el
1. Q (2.90) (t.20) 103,552

2=1[.64525 2=122728 734
exclude ( ) CXC,vJQ ()

N 152-R-2 REV, 8-78




PREPARED BY, {)M ‘wm ‘l Rockwell international At 100 or
S Energy Systems Group QL%LI&(_)OOOOZ
& MNO.
CASE 3, Con'T sug.paneL 2 TABLE Add TETE€)
X Q c} X Q X Q Q
Lo A o S - S-S A o
O 2.3z 0.4y (048 a8 14 2.bftdoe LISG 046,59 |37 283384 |.z0 04344
O\ 234022 47745 1049.43 | 720 2.6576 1\1q 1p45.92 |38 72,€4\06 ., 1044. 54
.02 236010 4849 049,81 | 2\ 2.61018 112645 1045.17 .39 2.84790 ., 045,58
03 2.37962 .94235 105012 | 22 2.68362 11339 (044,33 |40 2.8544 ., 1046.58
04 234378 9348 950,36 .23 269610 (9135 |04356|4) 2.86054 . 1047.52
.05 24\76 1:00725 (05053 [,24 2708224 (1488 1042.68 |.42 2.8b6634 , |pd4f.40
06 24306 110147 (050.63 |25 2.72 (15625 (64).76 |.4> 28N 77w (044.24
07 245418 (.02215 1050.675 |.26 273K 2 (1637 (04080 [.44 2.8768L ,, 0500l
08 247194 1.074( 105065 |.27 27425 IS (034.79 |.-45 2.2%l6 , |p50.74
.09 248139 [,03705 105057 {,28 2.75322 (1787 1038.7S |.46 2.8354% » 105|.4|
.o 2.5064 |.0445 (05042 |.24 2.7636 186l 039,66 {47 284002 « [p52.03
J) 30 27734 W\435 036,53 |.48 2.89370 « 1052.%9
12 2.53446 1.0594 049.4% 37%% 2718WwS |0 {8’\3.53511 44 2.89702 . 1053.1t
RE) .31 2718326 .20 (035.70 |.50 2.90 w 1053.55<
4 257104 110743 1044.26 |.32 2.7475% 037,12
A5 25804 03175 1098-83 |33 2,80154 , (038.49 l
Jb 2.60139  [.0892 [p48.35 |. 2.81014 {039, 81\
34 \ ' .0 2.40 V20 053.55%
A7 2.61594 109465 1047.81 | 35 2.%184 , 041.07
J8 2.b3018 11041 104722 | 3b 2.8263 W«  10472.2%
Ty |
1060 1
0 ’4
\qu- \oc,o
o 50 T
-~ \
1040 \
\\4&5
(o030
< 5 7 1 F
, i ~ : i s 74
X 0 A K3 3 4 .5 j.0
SUB-PAVEL Z

N 152-R-2 REV. 8-78



|_reErazed sy, Q/\m " ’L‘ Rockwell International —A%&e"‘r?'b‘u%nq%:c“g—_
CHECKED BY, Enerdy Systems Group WL@QOOOOZ
DATE: MODEL NO.
TABLE Add- T -9
CASE 4 OFF NORMAL SOLAR FLUX DISTRIRUTI OV
NO OR\FICES
Tin=6\0°F Tor =1100°F
Na Nao.
Ma x
SUBPAMVEL | SUR-PANEL 2
Qf = 0.20+2.6q%)-.48(%)* Q= 2.32 + 2,04 £ ~1.76(%)?
‘ v 0£fs5.5
TN#— =6IO‘+4QD <_Q_{r—) Q/L 2 2.90 Fov {_)_.5
oo 2.32
q Tana = 610 + 392 (9 (%
Tas =610+ L2 [20ta0 1 - 42(1)) e 112 (2 (w)
X . T
T T’}':ob L o%q'r
o 652.24 o 1002.00
05 6719.44 05 (018.49
'S 732.33 15 (0 47.0]
25 783.19 25 1069.59
.35 832.02 %3'_;”.“3055 1080.07
| 87852 35 | ok
.55 9173.60 45 1046.89
Yy 966.35 50+t l100.00
.75 1007.07 l*’ “og oo
.85 (045,76 0 ’
.95 jog2.43
l.O 1100,0

N 152-R-2 REV. 8-78




o 102

(2;9 | 10000002

MODEL NO.

Rockwell Intermnational
Energy Systems Group

o\

remmaen sy, L (N )

CHECKED BY:

W

<&

Dl b

Zle

4 RO

iy
2

HIs

’\.

m

o

2

<

2

O

0

(D!

M

|

=

& )

o=

(C e

L <T

2 ANVYdgns | 13NYg 8nS

(9w
4,001 =y
___s3N3\yo oZIg ]
ARETEE -\ Al

WWNON -Id0

olg

- 00L

. 00@

00b
100

JZI—l

- 0001 —

[San~|
YVIOS 3dn3Yadny

-+ oo\l
Z53Av3ens  3nvagons | °\?
oa/.
KOW
4,001 =+

L S3a>t4\30 ON l@ L ez

e

|

aal, %

-+ 000]|

« {8o¢’

ooll

Z 13nVaens ' Nanvaans 019
00/
osol = "L
1 asvo
3 dand\yo @ ,
— ) - 008
X014 ¥yvos
AYWAON-340
00},
ine
sszl_’
L 0001 e
- 4L o0t
2 13nvwdunsS t 1INvYdens - ol)
oqlL
ine .
Qsol = L
—— ¥4 ddwo @i%m
X od 1no

IVIOS  3)vAYI3IY

iQso/

N 152-R-2 REV. 8-78



. Aduendum to
NO 07971000002

. PAGE 103
oc;\l’ABLE Add-IL-106) Pavee Temp DisTrie LA\STING

00000010
#3% STAR (0} - TITLES £ STGRED COMMENTS o
€ M MOURAOIAN EXT 3320 t830 . ) 00001000
6789012345678%0 ‘ 00001010
00001050
TAP~4S SUPER TAP : » o e . ggacrion
6903-(AB) (500K) goooll2e
00001150
TO DETERMINE TEMPERATULRE CISTRIBUTION ON PANEL, BASED ON: : 000£2001%
NCRMAL OISTRIBUTICN AXIALLY: (SeDe=¢=2}, ¢o012501
SODIUM INLET & OUTLET TEMPERATURES AGGOLl & AQ0O2 - 00013001
MIO HEIGHTY VALUES OF: R o o _ g00l4201
(TSBAR MET - T:NA) . . <« « o 4&QO21 3 00014210
(DT 1) s e e s o AQO22 : 00014220
{T:PLAK ~ T:NA) e o s e« o ACQ23 o 00014230
(T2PEAK =~ T:BAR MET)e o+ .« - . A0024 0014240
(DT 21} e e e o o AQ025 : 00014250
S I et ... .. 00029999
INPUT VALUES ARES 00030000
AQCCL = T{NAZINLET) . 00030010
A0002 = T(NA:QUTLET) : 00030020
AG021 = {(T3BAR METAL) - {T:NA)} CL (87=20FT) : 00020210
AC022 = (DELYA T 1} CL (&Z=2CFT) : 60030220
A0023 = ((TIPEAK) - (T:iNA)) CL (&1=20FT) U o _ 00030230
AQ024 = {(T2PEAK) — (T:8AR METAL)) CL (&Z=20FT) . 00030240
AQD25 = (DELTA T 2} CL {aZl=20FT) : 00030250
DETERMINE SODIUM TEMPERATURE RISE: o 00031000
ACOLL = DTsKA = TaNA(QUT) - TaNA(IN) = AC002 - AQOO1 . 00031010
DETERMINE T:NA(Z): . 00031110
TINACZ) = TINALIN) ¢ FRACULZI®OT:NA 00031120
N(2) = ACO01 + FlZ)eaColl 00031130
CETERMINE TsNA(AXIAL MEAN) 00031210
TINA(BAR) = (1/80)%{NQ+N4Q) ¢ (1/40)&{SLM N1 THRU N39) _ 90031220
NiICL = {1/72)%(NOQQCC + AGO4QO) 00031230
N1C2 = [SUM NOOOL THRU NOG39) 00031240
N1CO = (.025)%(NOL101#NC102) o . 00031250
CETERMINE TsMETAL(BAR)(Z)a « « MEAN METAL TEMPERATURE (1) 00032000
(CIRCUMFERENT IAL & RADIAL MEAN) €C032010
TIMETIBARI{Z) = T:NALZ) + (NORM FACTCR)®(T:BR:M — TsNAMCL _ __ 0u032020_
M{z) = N(Z) + C(Z)*AQ021 00032030
OETERMINE AXIALLY AVERAGED METAL TEMPERATURE: 00032110
(CIRCUM & RACIAL & AXIAL MEAN) 00032120
TsMETALIBAR,BAR) = T:=NA({BAR) + .59814%{T2BRzM ~ T:NAICL 00032130
M0100 s NOLOG + 59814220021 060032140
TZMETAL(BAR,BAR} = (L/80)*(MO+MaO) + (1/40)8(SUM NI THRU M39 _ _  Q003215¢
M20L = (1/2)8{M0 + M4C) 00032160
"M202 = (SLM Ml THRU M39) : : €0032170
M200 = {.C25)%(M201+M202) ) ) L . 00032180
CETERMINE OELTA T 1 (2) ) 00033000
DTL(Z) = (MNORM FACTOR)*(CLTLICL . €0033010
042} = ClZisa0022 ... G0O033020_
DETERMINE OELTA T & (Z) 00034000
DT24(2) = (INORM FACTOR)S{CT2)CL 0C034040
g2l = C(Z)I%AQG25 . . . . . C0034020 _
CETERMINE T3FRONT(Z) € Ts(BACK)Z 00035000
(1/2)1%0T1(Z) = DQICO THRU DI14C 00035010
T:FRONT(Z) = TIMEY + (1/2)CTL e _06G35020
6lZ) = MI2) + DL10C+2) 00035030
T2BACK(Z) = TsMET — (1/2)1CT1 00035040
w2} = M(Z) - D(100+2) o 00035050
CETERMINE PEAK METAL TEMP () 00036000
TSPEAKIZ) = T3NA(Z) + (NORM FACT)I®(T:PK-TiNAJCL 00036010
PLZ) = N2 ¢+ Cl2) * 40023 i S 00036020
DETERMINE: (T3PKUZ) — T3MEV(Z)) (2) 00037000
(TeP~TiMI(Z) = (NORM FACT) * (DT:PK-METICL . 00037110
R(Z) = Q(l) ¢ ACC2¢ , 0G03712¢
{TsP-T:MI(I) = (1/2)DT1(2) + OT2(2) 00037210
k{100+2) = Dl100+¢Z) + E(2) 80037220
ATsP~TIMI(2) = TePK(Z) = TaMl) . _0003731C _
RL200+2) = PLZY = M) 00037320
60195999
DUMMIES: . 00200000
ACOQ1L = T:NA INLET 00210010
A0002 = T:NA OQUILET 00210020
AGOLl = CT3NA (QUT-IN) = A2 - AL o o o 00210110
_A0021 = (T:8R METAL = T:MA) CcL . 00210210
40022 = (0T:1) cL 00210220
ACG23 = (T:PEAK = T:NA) cL : 00210230
AQ024 = (T2PEAK — T:BR METAL) cL c0210240
AQ025 = (DT32) cL 00210250
COCQ0 -~ L0040 = CT(1) 1z) L 00240010



TASLE Add -T0-10(b)
DOLO0 — COl4Q = DTL1)/2 ()
EQCQCO - ECO040 = L£T(2) tZ1)

FOO00 — FQC40 = FRACTION GF EFFECTIVE ENERGY ABSQRBEC

FROM =0 T0 Z.

GOOCO — GGO4Q = T(FRONT) (1)
T(FRT ) = T28R MEY ¢ CT(14/2
HOCO0 — R0040 = T{BACK) (Z)

T(BCK) = T3BR MET - CI(l)/2

MOOG0 - M0040 = TI28R MET(Z).

MO100 = AXIAL AVERAGEC METAL TEMPERATURE
#0200 = AXIAL AVERAGED METAL TEMPERATURE
(AVERAGED BY Os Ry & l)e

NOGOO — ANOO4C = T:2NA (Z).

NO100O = AXIAL AVERAGED SGCIUM TEMPERATURE

00000 - C0040 = C(2).

ROG00 ~ RO04C = T:PK - T:BR MET ()

()
TiNA(Z) = T3INACIN) + (DT:NA)=*FRAC

SODIUM TEMPERATURE

MEAN TEMP CF METAL

NORMALIZED ALTITUCE OF

(zZ)

{2)

NORMAL DISTRIBUTION CURVE.
POOLO - PO040 = T3PEAK METAL (P2]

Q& (DT :PK—MET)

RQ1C0 - ROLl40 = T2PK — T:BR NET _ (20
DT(3)72 + 07(2)

RO200 —= RO240 = T:PK — T:BR PET (2)
T:PK = T3BR MET

I0000 — 20040 = NODAL ALTITUDE (2)

PROBLEM CASE:

(FEET)

"Addendum to
KO 079TI000002
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TENA(IN)=¢LOF T:INA(OUT)I=1050F sssssssssase
A25=80,98 s*seex

-

i s5x (Q/AICL= 1o 20MR/M2
2 %2 A21x4).74 A222139.66 Az3I=152.5 A24=]15C.76
%0010
*38 STAR 010 — STATIC NETWORK DESCRIPTIGN
Y 1 Q Q 1-GC00 0 T 17 2
Y 2 0 0 9.0u00 -0 T 27 3
*0G20

se% STAR 020 = INITIALIZATION & CONSTANT DATA

A 1 G 0 610400

A 2 0 0 105C.0

A 21 0 0 41.740

A 22 e 0 139.66

A 23 0 0 192.50

A 24 o 0 150.76

A 25 0 0 80.580

Z 02 40 0 <0

F 0 ) o .0

£ 1 ] 0  6.25106~C3
£ 2 ] 0  1.3808E-C2
F 3 0 0 - 2.2855e-C2
F 4 0 0 3.35776-C2
F s 0 0 4.615TE-C2
F 6 0 0 6.0772E~(C2
F 7 0 0  7.75808-C2
F 8 o 0  9.6720E-C2
F 9 0 0 .11830

£ 10 0 0 .14228

F oIl o 0 .16900

F o2 0 3 .19812

£ 13 0 0 22566

F 14 0 0 .26349

£ 15 0 0 +29941

F 16 0 0 .33717

F 17 0 0 .37647

F 18 0 0 41698

F 19 0 0 .45827

F 20 0 ¢ .50C00

F o2 o 0 .54173

£ 22 0 0  .58304

F 23 0 0 .62353

F 24 0 0 .66283

F 25 Q 0  .70059

F 26 0 0 .73651

F 27 0 0 .77C34

F 28 0 0 .80188

F 29 0 o .83100

F 30 o 0 .8576¢

F 31 o o .88170
Fo32 0 0 .90328

F 33 0 0 .922e2

F 34 0 0 .93%23

F 35 0 0 .95384

F 36 0 0 .96%42

£ 37 ] 0 .97715

F 38 0 0 .98619

F 19 0 0 .9917S

F 40 2 0 1.0C0¢
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T{Na—1K)
TINA~-QUT)

o7 _CL.

DTz (MET=BRI={NA)

ST:(PKI-(NAJ CL
BT:(PK)={MET~BR)
1 D12 €L

00240100
0025001¢C
00260011
00260012
00260020
00270010
00270020
00230010

00280020

00330010
00330400
00330200
0033030¢
00340010
00340100
00350011
00350012
00360010
00380010
00380011
00380100
Q0330101
00380200
00380202
00460010
00899999
00900000
00910010
00910020
C100000u

g1000100
01000200
02000000

02100010

02100020
02100210
02100220, _
02100230
0210024C
02100256
62740000
02750000
02750010
02750020
02750030
02750043

062715005¢

02750060
02750070
02750080
0275009¢
02750100
4275041¢C
02750120
02750130
0275014C
0275015¢C
02750160

' g271501170

02750180
02750190
02750200
02750210
§27502249
02750230
02750240
02750250
02750260
02750217¢
02750280
02750290
02750300
Q2750310
92750320
02750330
02750340
0275035¢
02750360
02750370
02750380
027501390
02750400
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«13534
16447
«19790
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«27804
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«42556
« 48875
« 54607
«60&53
«66£698
«72615
«78271
«83527
.88250
«92312
« 95800
98020
«99501
1.0000
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500.00
100C.0

.O
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XY
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.0
«0
-0
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'o
Y
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-0
-0

#¢% STAR 030 — FUNCTION STATEMENTS

1.0000
1.3¢00
1.0000
.50000
1.0000
2.5G00E=-02
1.0000
1.0000
.59814
1.0000
+50000
1.0000
2.5000E-02
1.3000
«50000
1.0C00
1.0000
1.C000
1.0000
1.0000
1.0600
1.0000
1.0600
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“#s8& STAR C70 - SPECIAL CONTROL CONSTANTS

l.0C00
1.0000
1.03000

+l=

0s = TRANSIENT:

+l. = STEADY STATE
DUMP Y,T,CsUs & OUMNIES AT ENC OF CASE
+1.0 - TAPOLT ENTRIES ON SEPARATE TITLED PAGE

sex STAR 080 — PRINTOUT SPECIFICATIGAS

0
-0
-0
«0
-0
0
-0
0
‘0
oy
-0
-0
0
-0
-0
0
.0
«0
-0
-0
-0

**3 STAR QSC - PRINTCUT £ STCP TIMES

0
]

«0
200000

0
«0
«0
0
.0
«0

0

-0
«0
«0
-0
«0

. 0

.0
-0
-0
.0
-0
-0
-0
<0
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TINA(OUT=IN)

TaNALZ}

T:NA 8AR
TSBR MET (1)

T:8R BR MET

T3BR BR METY

nTL ()

0T1/2 ()
pT2 ().
TLFRONT)Y (03
TI{BACK) (2}
TIPEAK) (1}

TPk = T3IMET
T3PK = T3IMET
TIPK ~ T3MET

SNA IN
TsNA CUT
DT: NA
T38 NA
T8 M
0T M-N
0Tl
oT P-N
0T P=M
oT12

Addendum to
079TI000002

02760000
£2760010
. 02760020
02760030
02760040
02760050
02760060
02760070
02760080
02760090
02760100
02760110
02760120
02760130
02760140
02760150
02760160
02760170
02760180
02760490
02760200
02950010
02950020
02950030
03000000

03100100
03120110
03120120
03120310
03120320
03120330
33150110
03150120
03150310
... 03150320
03160110
03160120
034060134
0318011¢C
03180120
03180210

03210100
03210200
03250110
03250120
Z 03280100
Z 03280200
Z 03280300

07000000

€7000050
07000060
. 67000190
€8600000

08101010
08101020
08101030
08101040
08101050
08102010
08102020
08102030
08102040
0810205C
08300101
08300200
08300210
08300300
08300310
08300400
08300410
08300500
08300510
08300600
08300610

£9000000

¢9d000lo0
€9C00200
09600000
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TRsLe Add- M -(0cd)

*0001

N -

*0020

A

A

A 21
A 22
A 23
A 24
A 25
*GG70

11
*0CS6

*3001
*QC20

21
22

24
25
QCse

P> P

ss% STAR Q01 — TITLES & SYCRED COMMENTS

2% (Q/AICL=0.97MR/MZ TiINALIN)=€L10F INA(GUT)=1050F ssstsdrsssisn
s A21=35,1€ A22=2117.57 A23=1€C.5 A24=125.34 A25266.558 ¥**sxx

#3% STAR 020 -~ INITIALIZATION & CCASTANT DATA

o 0 610400 0 o 0 o o i
0 Jd  1050.0 .0 0 o 0 a 1
0 0 35.160 0 ¢ o0o__ o6 @ 1
0 0 117.57 .0 0 o 0 c 1
3 C  160.50 -0 o 0 0 0 ]
0 0 125.34 .0 ) o ¢ o c 1
0 0  66.558 .0 0 0 o ¢ i

ss# STAR 070 — SPECIAL CONTROL CONSTANTS

1.0C00 NODE SUMMARY: +1,0=NO PRINT:~ 1.0= NG COMPILE

#3% STAR 001 - TITLES & STCRED COMMENTS

*2% (Q/AICL=0.225Mw/M2 TINALIN)=ELCF TNA(OUT)I=L050F R*xsxs82%%%
% A2129,.94 A22233.133 A23=42,17 A24=33,23 A25% 16,662 **%3»

s STAR 020 = INITIALIZATION & CONSTANT DATA

0 0 610,00 «0 0 Q ] c L
0 0 © 1050.0 .0 c [ 0 o 1
0 0  9.9400 0 .0 9. ¢ __ ¢ v
0 0 23,133 -0 (] 0 0 0 1
0 0 43.170 -0 0 0 ¢} 0 1
0 0 33,230 -0 0 g 0 0 1
0 3 16.662 -0 Q 9 0 0 1

Addendum to

07971000002
106
10200001
10200010
10200020
10202000

10202010
10202020
10202210
10202220
10202230
10202240
102022590
10207000

10297011
10209600

10300001

10300010
103300024
10302000

10302010

10302020

10302240
10302220
10302230
10302240
10302250
10309600



TABLE Add - IT - 11

PANEL TEMPERATURE DISTRIBUTION

e

T:NA IN T:NA OUT DT:NA
Sodium Inlet Sodium Outlet (Teaem TN)
Temp Temp VT W
(Aoo01) (A0002) (A0011)
DT M-N DTL DT P-N
(Tue= Two) & ATy & (Tha- Tws) 4
(A0O21) (A0022) (A0023)
N Sodium Temperature (at elevation Z)

M Mean Metal Temp (Circum & Radial)

P Peak Metal Temperature (at elevation Z)
G "Front" Temperature = T(mean) + (aTl/2)
T(mean) - (4TL/2)

H "Back" Temperature =

Number (Z):

Example:

Elevation on active panel (feet).
MOO27 = Mean Metal Temp, 27 feet above the bottom of active panel.

Addendum to
NO 079TI000002

(at elevation Z)

PAGE 107
T:B NA T:B M
Axiglly Averaged Overall Averaged
Sodium Temp Metal Temp
(NO100) (M0100) (Z.6,R)
DT P-M or2
(Tﬁqk‘ TMGV) & AT2
(A0024) (A0025)
(at elev Z)
(at elev Z)



' Addendum to
‘L‘ Rockwell International NO . 079TI000002
Energy Systems Group PAGE . 108

PANEL TEMPERATURE DISTRIBUTION
CASE 1
SET 1 Subpanel 1
Solar Flux Distribution: REFERENCE

Orifices: Yes: Orificed to match tube flow rates to
reference flux distribution

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

610°F
1050°F (all tubes)

5370F /s jh

FORM 719-P REV. 2-80



—PANEL - - LOCELOS— T3

T )= lO50F

- QOrifices:

Addendum to

NO 07971000002
PAGE 109 e
CASE # 1

Solar Flux: REFERENCE
YES
Sub-Panel: 1

NALINI=GLOF S
AZ1s11.200 A22= 37.355 A23= 49.037 A24= 37.836 42%5=19.157 Location x/L: 0.0S

T(Na-inlet) = 610 F

T(Na-outlet) :

L050F

ITER NOy - 24—~ GREATEST TEMPERATURE CHANGE PER ITERAYION = .0 CRITICAL MODE = 2
TSNA IN = 610.00 T:NA OUT= 1050.0 DT: NA = 440.00 T8 NA = 830,00 T M = 836.70
DT M-N .= 11e201 - . DTl. - .= 37,355..-— DI P=N-_=n._ 49,037 DI P=N _=_ 37,836 —  DY2_ = _ 19,457 _
= L0 = L0 = L0 = o0 = L0
N = 610.00 N 1 = 612.75 N 2 = 616,08 N 3 = 620.06 N 4 = 624,77
N -5 . =_630.31 N __ 6 B8 _=n___£52.56 N9 = 662,05
N 10 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = T711.05 N & = T725.94
N 15 s T74l.74 N 16 = 758,35 N 17 = 775.65 N 18 = 793,66 N 19 = 811.64
N -20--2_.830e00 —— —N_2] =_868.36— —N--22 =_86656—— N _23 5_ 88635 — N_26 = 90165 .
N 25 = 918,26 N 26 = 934,06 N 27 = 948.95 N 28 = 962.83 N 29 = 975,64
N 30 = 987.35 N 31 = 997,95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N _35_ .= _1029.7 N _3s8.= 10358,2 10612
N 40 = 1050.0 = .0 = o0 = o0 = o0
= .0 = .0 = L0 = L0 = L0
N mm _6lla52 — —M. .l = 6l659 — N .. 2 = 518,29 N 3 = 622,70 M ___ 6 »__627.89 __ .
L] S5 = 633.95 L] 6 = 64C.94 " T = 648.95 ] 8 = 658.01 [ ] 9 = 668.17
N 10 = 679.44 M 11 = 6%91.83 M 12 = 705.31 " 13 = 719,82 N 14 = T735.29
HN_lS_ & 751463 . . __MH_
M 20 = 841,20 M 21 = 859.50 M 22 = 8T7T7.52 N 23 = 895.06 N 26 = 911.99
M 25 = 928.l14 M 26 = 943,42 M 27T = 957.72 M 28 = 970.96 N 29 = 983.11
N_-30-=_99%.lée — _N_3]1 = _1004ed — M _32 = 1012,9-. . N_33 5 _1020.7- - MN_3 =_1027.5._.
M 35 = 1043.3 M 36 = 1038.3 M 37 = 1042.6 N 38 = 10461 M 39 = 10491
M 40 = 1051.5 s L0 = L0 = L0 = o0
RSN Sy § NN N -y (o1 B Q. = 0 =. o0
= 616464 [4 1 = 620.82 [ 4 2 = 625.78 P 3 = 63l.62 P 4 = 638,41
5 = 646.23 [ 4 6 = 655.14 P T = 665.20 P 8 = 6T76.43 [ 4 S = 688.83
10 = 702439 - —— - P 1l —2_Jl0.07T . P12 & JI2.78 — P 13 = J48.43 P Jb. . = 26690 --
P 15 = 785,02 P l6 = B803.62 P 17T = 822.52 P 18 = 84]1.53 P 19 = 860.43
P 20 = 879,04 P 21 = 897.15 P 22 = 914,60 P 23 = 93,23 P 26 = 946.91]
P25 — = 9Bl eS53 e P 26— QVE5L02 — P 27 = QBT 33— P28 = _OQ8 bk . P 20 = 1008ed
P 30 = 1017.1 P 31 = 10267 P 32 = 103].3 P 33 = 1036.9 P 346 = 1041.7
P 35 = 1045.6 P 36 = 1048.9 P 37 = 1051.5 P 38 = 1053.6 P 39 = 1055.3
P 40 = 105646 e m 0 o Lm0 B _90-- gl
= L0 - «0 = L0 - o0 = L0
G = 61%.04 G 1 = 617.66 G 2 = 621.99 [ 3 = 627.10 9 4 = 633.08
s 5 = 640.01 G 6 = 667.95 6 T = 656.97 [ 8 = 667,10 [ 9 = 678,37
G 10 = 690.77 G 11 = T04.29 6 12 = T18.87 G 13 = T34.44 G 14 = 750.89
G .15 =..768ell. . G- L6 . =__T185,94 L 13- =__ 80421 L 18 = _§22.15 519 = 841,37
G 20 = 859.88 G 21 = 878.09 6 22 = 895.82 G 23 = 912,92 G 264 = 929,23
G 25 = 944,63 G 26 = 959,02 6 27 = 972.33 G 28 = 984,52 G 29 = 995,57
6 30 = 1005.5 - .. 6 31 = 10143 .6 32 = 1022.0- - 633 =_ 10287 — 536 m__1034.5. -
G 35 = 1039.4 G 36 = 1043.5 G 37 = 1047.0 G 38 = 1049.8 G 39 = 10%2.2
G &0 = 1054.0 = L0 = L0 = L0 = o0 :
USSR S —~ SN Y + I =_ 0 = 0 = 0
H 1 = 6lle52 H 2 = 6l4.60 H 3 = 618.29 H 4 = 622.69 H 5 = 627.88
L 6 = 633.93 H 7 = 646.92 H 8 = 648.92 H 9 = 657.97 H 10 = 668.11
H 11 = _BT9.37 H.o L2 = 6974 ... H 13 »..705.20 . —H L1b = _ 1969 — H 15 = 735,06 -
H 16 = 7T5l.45 H 17T = 768.50 H 18 = 786.13 H 19 = 804,20 H 20 = 822.52
H 21 = B40.92 H 22 = 859,21 H 23 = 877.21 H 24 = B8%.74 H 25 = 911.66
H 26 = 927.82 . H .27 = 943,10 . ___H 28 = Q957.40. ___ __H 29 = 9¥0.65___
H 31 = 993,87 H 32 = 1003.8 H 33 = 1012.7 H 34 = 1020.5 H 35 = 1027.3
H 36 = 1033.1 H 37 = 1038.2 H 38 = 1042.4 H 39 = 104660 R 40 = 1049.0
= &0 . = .0 - o0 R S o [ — U




o PANEL & —LOCE 15— TINALINI=SIOF T NALOUTI=IQS0E.

Addendym to

NO 079T1000002
PAGE 110 ]
"CASE # 1
Solar Flux: REFERENCE
Orifices: YES
Sub-Panel: 1

A21=13.723 A22= 45.799 A23= 60770 A24= 47,047 A25=24.

146 Location x/L: 0.i5

T(Na-inlet) = 610 F
‘ T(Na-outlet) 1050F
ITER NGe— —— 2+ .- GREATEST TEMPERATURE CHANGE PER ITERATION = .0 . CRITICAL NODE-x 2
TSNA IN = 610.00 T:NA QUT= 1050.0 DT: NA = 440.00 T3B NA = 830.00 Tz N = $838.21
T - M=N.- = 13,723 --- 071 -2 655799 .. DT_P-N._.= 50.770 DT P=i__=n_ 47067 ———DI2 = 260466
= .0 = o0 = L0 = L0 = L0
N = 610.00 N 1 = 612.75 N 2 = 616,08 N 3 = 620,06 N & = 624.7T7
N .5 = 63031 — - N__ 6 =5 63674 N 1 =__bHbhh,lé N 8 __m__652.56 N9
N L0 = 672,65 N 11 = 684.36 N 12 = 697.17 N 13 = T7i1.05 N L& = 725,96
N 15 = T4l.,74 N 16 = 758.35 N LT = T75.65 N 18 = 793,46 N 19 = B8ll.64
N.-20---= . 830,00 - N_ 21 = _868.36 _N_-22 = B66.54— N _23 = 0884.35. N 26 = _901.65
N 25 = 918.26 N 26 = 934,06 N 27 = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = [015.9 N 36 = 1023.3
N_35 = 1Q2%.7 N 35 = 1035,2 = N 37 = 10319,9 N__38 = 1063.9 N 39 = 1067.2
N 4 = 1050.0 = L0 = o0 s L0 s o0
= o0 = «0 0 = L0 = o0
M _ = 6ll.86_ M _1 = 615,01 __ ..n__2 !__.buo]l———__l_l__'—m.zs_-——ﬂ- e _m _628.59
L] 5 = 634.76 " 6 = 641.89 " 7 = 650.03 ] 8 = 659.24 L] 9 = 669.55
M 10 = 680.97 M 11 = 693.51 N 12 = T07.14 " 13 = T21.79 H 16 = T37.40
M__15 = T53.85 1 M 19 = 82%.29
N 20 = B863.72 M 21 = B862.01 N 22 = @879.99 N 23 = 897.47 N 264 = 914,31
K 25 = 930.37 M 26 = 945.53 N 27 = 959,69 ¥ 28 = 972,79 N 29 = 984.79
M_30_ = _995.67_ .. _N_31 = _1005.,4__ M 32 » 10161 M 33 _=_ 10218 M 36 =_1028.%
M 35 = 1034.1 M 36 = 1039.0 N 37T = 1043.,2 N 38 = 104646 M 39 = 104%9.5
M 40 = 1051.9 = L0 = o0 = .0 = L0
_— . a0 F 3 0. - 0 = O = 0
P = 6l18.22 P 1 = 622,75 P 2 = 628.10 P 3 = 634.38 4 & = 641.67
P 5 = 650.04 P 6 = 659.55 [ 4 7 = 6T70.24 4 8 = 682.14 P 9 = 695.24
P_ 10 = __709.51 P11l =___T24.89 _. . _P _12 = T4£1.30 P _13 = __TSBeb2 . P __lb._=n_T7T76.70
P 15 = 795.37 P 16 = 8l4.45 P 17T = 833.74 P 18 = B853.03 P 19 = 872.11
P 20 = 090.77 P 21 = 908.83 P 22 = 926.10 P 23 = 942,45 P 264 = 95T7.74
P_25 = _971.89 P ._2b n 986,82 P 27 = 996,51 P _28 = _1007.0 P29 = _ 101l6.2
P 30 = 1024.2 P 31 = 103l.1 P 32 = 1037.0 P 33 = 1042.0 P 34 = 1046.)
P 35 = 1049.¢ P 36 = 1052.1 P 37 = 1056.3 P 38 = 1056.0 P 39 = 1057.2
P40 =__1058.2 . = o0 _ s e - W a0 - = 0 [N RPN : B
= o0 = &0 = L0 s o0 = L0
G = 614.96 & 1 = 618.77 6 2 = 623.32 6 3 = 628,69 G 4 = 634,96
G 5 = 642.20 G 6 = 650.68 G T = 659.87 G 8 = 670,38 G 9 = 6‘2.05
G 10 = 69.86 6 11 = 708.79 6 12 = 723.717 6 13 = 739,72 G 14 = T56.53
G- 15 =. 276.06 G- 16 . x T92.16 G 1T =
6 20 = B866.62 G 21 = §84.80 G 22 = 902.43 G 23 = 919.36 G 26 = 935.45
G 25 = 950.58 G 26 = 964.65 G 27 = 977.61 G 28 = 989.42 G 29 = 1000.1
G-30- =2 100946 — -6 31 =% 10179 . (.-.32 _m__ 10253 . . 6 33 _= 103le6 G 34 = 1037.0. .
G 35 = 1041.6 G 36 = 1045.4 G 37 = 1068.6 G 38 = 1051.2 G 39 = 1053.3
G 40 = 1055.0 = 40 = L0 = o0 = o0 N
e B a0 — P [+ = 0 n 0 n 0
H 1L = 61ll.24 H 2 = 614,26 H 3 = 617.89 H 6 = 622,22 H S = 627.33
H 6 = 633.30 H T = 640.19 H 8 = 648.09 H 9 = 657.04 H 10 = 667.08
H--dl - = 678e24 - H 12- =% 6951 -~ H 13 . m 703,87 - - H ]lé_=_T718,27 — H-.15 =_T33.646- - -
H 16 = 749.88 H LT = 766.87 H 18 = T784.47 H 19 = B802.51 H 20 = 820.82
H 21 = 839.23 H 22 = 857.5% H 23 = 875.58 H 26 = 893,17 H 25 = 910.16
H 26 = 926e60 — H 27 = _9%leTT . H 28 = 95616 —— H 29 =_ 968,52 H 30 .= 98l.718
H 31 = 992,94 H 32 = 1003.0 H 33 = 1011.9 H 34 = 1019.8 H 35 = 1026.7
H 36 = 1032.7 H 37 = 1037.8 H 38 = 1042.1 H 39 = 1045.7 H 40 = 1048.8
SNSRI SRR » RPN gy « FEUN I 0 — = o0
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CASE # 1

Solar Flux: REFERENCE
Orifices: YES
Sub-Panel: 1

@ PANEL -} LOC=a25 —_TNA(IN)=610F TIMALOUT)=10S0F
A21216.245 A22= 56u242 A23= 12.503 A26= 56.258 A25=29.136
Location x/L: .25
T T(Na-inlet) = 610 F -
T(Na-outlet) : 1050 F~~".
ATER-NO+———— 2. GREATEST TEMPERATURE CHANGE PER ITERATION = .0°" ~ —— _CRITICAL NODE = 2 ~“

T2NA IN = 610.00 TzNA QUT= 1050.0 DT: NA = 440.0C T2B NA = 830.00 I:B N = 83%.71
OT MaN - _ 16e245 — - DVl — - =m_ 54,262 - —DI_P=N_.=m_ 72,503 —— - DY P=M__x_56.258 - ——DI2 —=_29.136 -
= L0 = L0 = L0 = L0 = L0
= 610.00 N 1 = 612.75 N 2 = 616208 N 3 = 620.06 N 4 = 6246.77
—N———S—u 3031 N 6 .= 63616 —
N 10 = 672.65 N 11 = 684,36 N 12 = 697.17 N 13 = T11.05 N 16 = T25.94
N 15 = J4l.74 N 16 = 75835 N 17 = T75.65 N 18 = 793,46 N 19 = 8ll.64
N--20 =% _830e00 - — N2} = 868e36—  — N-22—B 86654 —N—23 % 884a35-—— —N—24-—=_ 901.65 - --
N 25 =& 918.26 N 26 = 934,06 N 27 = 948,95 N 28 = 962.83 N 29 = 975,64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N_35 = _1029.7 N_36 = J035,2 N3 = _1038.9 . _N_38 = J06s3.0 N _3I9 = j06led——
N 40 = 1050.0 = o0 = L0 = L0 = L0
= L0 «0 = L0 d o0 = L0
«N—-——A—-bl“ﬂ-————«‘k-—lﬁ&—#l—wu——l R 519029 —— M— 3 = 623,89 - N b= $29.29 -
L] 5 = 635.58 " 6 = 642,84 " 7 = 65l.11 M 8 = 66046 L] 9 = 670.92
M 10 = 682.50 N 11l = 69519 " 12 = T08.97 " 13 = T23.77 M 14 = T39.51
N -—I5—=_ 756.08 M_)6 = 773,35 N 17 = 791,18 .M 18 = §09.,3% % 19 = §27.80 —
M 20 = B4b.24 H 21 = B864.52 M 22 = 882.46 M 23 = 899,88 M 24 = 916,64
M 25 = 932,59 M 26 = 947,63 M 27T = 96l.66 M 28 = 974,62 N 29 = 986.47
Mo30-—= 997,20 - — M—3)-—= 10068 M 32 = _[0]5.4 - H_33 =m__l022.8 — NH_34 =_]1028.4— -
M 35 = 1035.0 N 36 = 1039.7 N 37T = 1043.8 M 38 = 1047.1 M 39 = 1049.9
M 40 = 1052.2 = o0 = o0 = o0 = L0
= .0 = o - 0 = .. .0 = .0
= 619.81 P 1 = 624.68 P 2 = 630.42 P 3 = 637.15 P 4 = 644.93
5 = 653.85 P 6 = 663,95 P. 7T = 675.28 1 4 8 = 687.85 P 9 = T0l.64
—30-- % _716.62 — P --1l-—=._J32.72 — —P- 12 = T49,82 — P - 13- J6180—— P b= F86.50-——
P 15 = 805,72 P 16 = 825.28 P 17 = B864.96 P 18 = 864.53 P 19 = 883.78
P 20 = 902,50 P 21 = 920.50 P 22 = 937.60 P 23 = 953,67 P 264 = 968.57
P25 m Q82,24 — P26 =_904,62 P27 = 1005.7 P _28—-=_J101SeF— P 290 = 1024 —
P 30 = 1031.3 P 31 = 1037.5 P 32 = 1042.7 P 33 = 1047.0 P 364 = 1050.5
P 35 = 1053.2 P 36 = 1055.4 P 37 = 1057.0 P 38 = 1058.3 P 39 = 10959.2
P 40 = ___1059.8 - ----—- = .30 ——, gl e e B D s w9
= L0 = &0 e .0 = o0 = o0
G = 615.87 G 1 = 61%.88 G. 2 = 626.66 [ 3 = 630.28 G 4 = 636.83
G 5 = 64439 G 6 = 653,02 G T = 662.76 G 8 = 673.67 G 9 = 685.73
G 10 = 698.95 G 11 = Tl3.28 6 12 = 728.66 G 13 = T44.99 G 16 = 762.16
6—15 -=__780.0] G166 = 798,39 L6 17 = 817.10 . 6 18 = B35.97 6 19 = 854,79
G 20 = 873,37 G 21 = 891.51 G 22 = 909.04 G 23 = 925.81 G 264 = 941.68
G 25 = 956.53 6 26 = 970.29 G 27 = 982.89 G 28 = 994.32 G 29 = 10046
630 % .10l3eT . 6—-3] = J02leb-— 632 = J028.6 633 _m_ 1034e5 - -G 36 = _1039.5 -
G 35 = ,043.8 G 36 = 10473 G 37 = 1050.2 G 38 = 1052.5 6 39 = 1054.4
G 40 = 1055.9 = o0 = L0 = «0 = L0 .
— 0 =~ 0 Y I+ ] - Jo} =__.0
H 1 = 610.96 H 2 = 613.92 H 3 = 61T7.49 H 4 = 621,75 H 5 = 626.78
H 6 = 632.66 H 1 = 639.46 H 8 = 647,26 H 9 = 656.11 H 10 = 666.05
H-ll-—= 6T7Tl.11 H- A2 = 689427 - M 13 m T02e54——— H_ 16 = _T16e85 - H 15 .=  TJI2, b - .
H 16 = 748,31 H LT = 765.25 H 18 = 782.80 H 19 = 800.82 H 20 = 81%9.12
H 21 = 837.54 H 22 = 855.88 H 23 = 873.96 H 26 = 891.61 H 25 = 908.66
Heo26 x__ 926,98 . H 21 = 940.6h . H 28 = 956,93 H 29 = 968,39 __H_30 = 980.75
H 31 = 992,01 H 32 = 1002.1 H 33 = (011.2 H 34 = 1019.2 H 35 = {(026.2
H 36 = 1032.2 H 37 = 1037.4 H 38 = 104l1.8 H 39 = 1045.5 H 40 = 1068.5
- %= @m0 e e B QD e e . _ a0 - - U ——

.
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i . S0lar Flux: REFERENCE
. Orifices: YES -
- —PANEL—--LOC=2.35 — —TINALINI=6A0F— TiNALOUT)al050F ——  Sub-Panel: 1 ”

A21%18,767 A22= 62,686 A23= 86,236 A24% 65,469 A25=34,126 I.Ocation X/L: 0. 35
' e oo T(Na-inlet) = 610 F
T(Na-outlet) : 1050F
ITER -NQe — -~ -2« ——GREATEST -TEMPERATURE CHANGE PER JTERATION = 0 CRITICAL NODE - = 2 — —~ —
TINA IN = 61000 TiNA OUT= 1050.0 DT: NA = 440.00 T2B NA = 830.00 Tg M . 861,22
IT M=K - = [8BaT6T OTl. - = 624686 — - - DT P~N-—&_ 844236 — DT P=M _ = _£5.669 —— DI2 = 34,126
= L0 = .0 = L0 = «40 = L0
N = 610,00 N L = 612.75 N 2 = 616.08 N 3 = 620,06 N & = 626,77
N——5-=_ 63031 — N 6% 63Tk N T = bhhadbh . N B =& £52.56 __ ___N. 9 = £62.05
N 10 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = 711.05 N 24 = 725,94
N 15 = T4l.74 N 16 = 758.35 N 17 = 775465 N 18 = 793.46 N 19 = 8ll.64
N -20 ..=..830.00 . N 21.% 868,36 - N..22.. =.._866.54 -N 23 = _ 884035 N 24— m_ 90165 — -
N 25 = 918,26 N 26 = 934,06 N 27 = 948.95 N 28 = 962.83 N 29 = 975,64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N_35_ = 1029.7_. . N 36 .= 1035,2 = N 37 =__1039,9 —AN_38 = 1063,
N 40 = 1050.0 = &0 = o0 = .0 & .0
= L0 = L0 = o0 = -0 = .0
M = 612,54 . . M 1l m_ 615,86 __ M2 =m Hl8.T9 . K __3 = L2448 ____# 4 = £28.99
M 5 = 63b.40 L] 6 = 643,78 M 7 = 652,20 “ 8 = 66l.69 L 9 = 672,30
M 10 = 686.03 M 11 = 696.88 N 12 = T10.80 M 13 = T725.74 M 164 = T4le.61
M__15 = T5B.30 . M 16 = 778,68 M 17 = 793.59 M 8 = Bll.86 M 19 = 830,310 .
M 20 = B848.77 N 21 = 867.03 N 22 = 884.9) « N 23 = 902.30 M 24 = 918.97
® 25 = 934,82 M 26 = 949,74 M 27 = 963.64 M 28 = 976,45 R 29 = 988.16
M  30. = 998.73 M3l = . 1008.,2 ... M 32 = 10l6eH .M 33_= 1023.9 M _34_=__1030.3
M 35 = 1035.8 M 36 = 1040.4 M 3T = 10644 M 38 = 1067.6 M 39 = 1050.3
M 4«0 = 1052.5 = o0 = .0 = .0 = «0
S SRR+ I ——— = o0 " 0 - fo = 0
4 2 621 .40 4 1 = 626+,60 P 2 = 632,75 P 3 = 63991 4 4 = 648,19
14 5 = 657.66 P 6 = 668,35 P 7 = 680.32 P 8 = 693.56 [ 4 9 = 708.05
P10 = __T23.74 P_ll = J6lleS6 P 12 = 756,34 . P 13 % _TT6.98 P _ _lé6 = T96.30
P 15 = 8lo.08 P 16 = 83é6.11 P 17 = 856,18 P 18 = 876.03 P 19 = 895.46
P 20 = 914,24 P21 = 932.18 P 22 = 949.10 P 23 = 964.88 P 24 = 979,41
P 25 .5._992.60 P 26 = 100b.b P 2 a2 31016.9 P28 = 1024.0 P_20 = 103l.8
P 30 = 1038.4 P 31 = 1043.9 P 32 = 104B.4 P 33 = 1052.0 P 3 = 105.9
P 35 = 1057.0 P 36 = 1058.6 P 37 = 1059.8 P 38 = 1060.6 P 39 = 1061.1
P_4U. = 1061le. . om0 . . m_,0 = 0 = o0
= o0 = L0 = L0 = o0 = 40
G = 616.78 4 1 = 620.99 G 2 = 625.99 [ 3 = 631.87 [ 4 = 638.71
G 5 = 646.58 G 6 = 655.55 G 7 = 665.66 G B8 = 676.95 6 9 = 689.42
6 v = TG3.04 G 11 = 711.78 6 12 = 733,56 G 13 = 750.27 G le = 767.79
G- 15 = 7839 .. -5--16..x...80kab1 617 -—=_ 823,55 - G_18 = —
G 20 = B80.ll 6 21 = 898.22 G 22 = 915.65 6 23 = 932.26 G 26 = 967.90
G 25 = 96l.48 G 26 = 975,92 6 27T = 988.17 6 28 = 999,21 6 29 = 1009.1
G 30 = 101T.7 G 31 = 10253 ... .G 32 = .103MeB.—— G .33 & _103Tek_ — G 36 = _1062ed
G 35 = 1046.0 6 36 = 1049.2 G 37 = 1051.8 G 38 = 1053.8 G 39 = 1055.%
G 44U = 1056.8 g = L0 = .0 = .0 = L0
e Q - O = (4} = D f L +
H I = 610.68 H 2 = 613.59 H 3 = 617.09 H & = 621.28 H S = 626.23
H 6 = 632.02 H 7 = 638.73 H 8 = 646.4% H 9 = 655.18 H 10 = 6§65.02
ol =2 6T5.97 H 12. = 688,06 M 13 m 00421 — K14 =m_T15,43 _ _H_ 15 = T30.646
H 1o = 746.74 H 17 = 763.62 H 18 = 78l.14 H 19 = 799.13 H 20 = 8l7.42
H 21 = 835.85 H 22 = 854.21 H 23 = 872.33 H 264 = 890.04 H 25 = 907.l6
Ho 26 . %...923.56.—— - H 21 = 939,10 H _28 = 953,69 .+ 29 = Q67,25 _H 30 = 979,72
H 31 = 991.08 H 32 = 1001.3 H 33 = 1010.5 H 36 = 1018.5 H 35 = 1025%.6
H 36 = 1031l.7 H 37 = 1037.0 H 38 = 104l.4 H 39 = 1045.2 H 40 = 1048.3
- = <0 = o0 - B s R — B e —_




——-PANEL 1 LOC=o45__ T2NALIND ]

A21=214289 A22= T1.130 A23= 95.969 A24= 74,680 A25=39.115

Adde
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CASE # 1
L Solar Flux: REFERENCE
7 orifices:  YES

Sub-Panel: 1

Iocation x/L: 0.45

R ~ T(Na-inlet) = 610 F
l ‘T(Na-outlet) : Mean = 1050F
JTER NGe — - 2. — GREATEST TEMPERATURE CHANGE PER ITERATION = 0 LRITICAL NODE = 2
TENA IN = 610.00 T:NA OUT= 1050.0 DT: NA = 440.00 T:sB NA = 830.00 TsB M = 862,73
DT-#=N.. = 21a289 DOTL - = T1el30 DT PN - 2. 95.969 . DY P=M__=_T4obBO — _DI2 — =_ 39,115 —
= «0 = «0 - -0 = «0 = -0
N = 610.00 N 1 = 612.75 N 2 = 616408 N 3 = 620.06 N & = 624.77
N5 % 630,31 . N 6 = 63676 N 7 = _bhbele N B = 652,56
N 10 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = 711,05 N 14 = T25.94
N 15 = T4l.74 N 16 = 758,35 N LT = T75.65 N 18 = T793.46 N 19 = 8li.64
N-20..= 83000 . N 2] = 846836 . . N_-22 .= 86656 N 23 = 884,35 N 24 =n_90l.65 -
N 25 = 918.26 N 26 = 934,006 N 27 = 948.95 N 28 = 962.8) N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 3% = 1023.3
N_ 35 _=_ 31029.7 N 36 = 1035.2 N__ 37 = 1039.9 N_38 = 1043.9 N 39 = _1067.2
N 4«0 = 1050.0 = .0 = L0 = o0 = L0
= «0 - «0 = o0 - «0 - -0
M. _xm 612.88 M __ 1l = _$16.25 . K 2 .= 620,29 M. 3 = 625,07 N 4 .=_630.69 -
L] 5 = 637.22 M 6 = 644.73 L] T = 653.28 M 8 = 662.92 M 9 = 6T73.68
M 10 = 685.56 M 11 = 698.56 M 12 = Tl2.63 N 13 = T727.71 N 16 = 743,72
M 15 = _T60.53 M 16 a TIBO0L. M 1T = 796,00 M 18 = 814,33 . M 19 = 832.82
M 20 = B851.29 N 21 = 86S.54 N 22 = 887.40 M 23 = 904.71 M 26 = 921.30
M 25 = 937.05 M 26 = 951.85 M 27 = 965.61 M 28 = 978.29 N 29 = 989,84
M_30-—=_ 10003 —. . M _3]1_=__100%6. N 32 .= 1017.8.—..N .33..3_.1025.0 . - M_.34_ = .1031l.3 -
M 35 = (036.0 M 36 = 104l.l M 37T = 1045.0 M 38 = 1048.1 M 39 = 1050.8
M &) = 1052.9 = L0 = L0 = -0 = «0
— = O . [} 1 I —x__ 0 — = 0 -
= 622.99 P 1 = 628.53 4 2 = 635.07 4 3 = 642,68 4 4 = 651l.46
5 = 66l.47 P 6 = 672.76 P T = 68536 P 8 = 699.27 P 9 = Tl4.46
P 10 = _ 33086 -——P. 11 -—-m J48s37 — P L2 = J6686—— P 13 3 T86.17 —— - P—lé& = _.806.10
P 15 = 826e43 P 16 = 846.94 P 17T = 867T.39 P 18 = 887.53 P 19 = 907.13
P 20 = 925.97 P 21 = 943.85 P 22 = 960.61 P 23 = 976.10 P 264 = 990,24
P25 = 1003.0——— P 26—= JOl4e2— R 27 = 1024l ——Pp 28 = _1032,5 ———P 29 =_1039.6———
P 30 = 1045.6 P 31 = 1050.4 P 32 = 1054a2 P 33 = 1057.1 P 3% = 1059.3
P 35 = 1060.8 P 36 = 106l1.9 P 37T = 1062.6 P 38 = 1062.9 P 39 = 1063.0
P—40--=— 106340 — —x -0 ————— g 0 = o0 - e . m QD -
= L0 = .0 = 4.0 = L0 = .0
G = 6517.69 G 1 = 622.10 G 2 = 627.33 6 3 = 633.46 G 4 = 640.58
6 5 = 648.77 G 6 = 658.08 G T = 668.56 [ 8 = 680.23 6 9 = 693.10
G 10 = 707.13 G 11 = 722.28 G 12 = 738.46 G 13 = 755.55 G 14 = T73.42
& —15—=—TJ9i.91 ol = 810e8h— L 1T = £30.00 (18- = 849.18  —— (19— =__868.21 — -
G ¢ = B886.85 6 21 = 904.93 G 22 = 922.26 G 23 = 938.71 G 2¢ = 954.13
G 25 = 9o0Ba43 G 26 = 98l.55 6 21 = 993.45 G 28 = 1004.1 G 29 = 1013.6
6--30 -=- 10248 — -~ 631 - = _ U290 (- -32 = _1035.1 - —6- 33 = 1060e3———- L5 -3 = 106bed -
G 35 = 1048.1 G 36 = 1051.0 G 37 = 1053.3 G 38 = 1055.2 G 39 = 1056.6
G 40 = 1057.7 = a0 = L0 = L0 = L0
. = 0 F o = 0 = 0 = 0
H 1 = 610.40 H 2 = 613.25 H 3 = 616.69 H 4 = 620.80 H 5 = 625,67
H 6 = 631.38 H 7 = 638.00 H 8 = 0645.61 H 9 = 654.26 H 10 = 663,99
H-dl = 67484 - H-J2--= 6868l - —_H 13 2. 69988 — - - H_ 14 = _Jlb,0]l - -H- 15 = 72914
H l6 = 765.i8 H 11 = 762.00 H 18 = T7T79.47 H 19 = T797.44 H 20 = 815.72
H 21 = 834.l15 H 22 = B852.54 H 23 = 870.71 H 24 = 888,47 H 25 = 905.66
H26 = 922elb — _ H_ 27 = 937,77 _H 28 = 952,466 .. H 29 = 966.12 - H 30 .= Q78,69
H 3l = 990.15 H 32 = 1000.5 H 33 = 1009.7 H 34 = 1017.9 H 35 = 1025.1
H 36 = 1031.3 H 37 = 1036.0 H 38 = 104l.1 H 39 = 1044.9 H 40 = 1048.1
RSN SN o S . . m . QD— . - = g0 . PV U SO « RS
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—— - Solar Flux: REFERENCE
Orifices: YES

—PANEL 1- 4L0C=o55 — —T3NA{INI=610F —  TsNALOUTI=10S0F —  Sub-Panel: 1 .
A21=23.811 A22= 79.573 A23=107.70  A2¢= 83.891 A25=442105 [ notion x/L: 0.55
R ,]___ T(Na-inlet) = 610 F
T(Na-outlet) : - 1050F
ITER NGu 2. . GREATEST TEMPERATURE CHANGE PER ITERATION = .0~ " CRITICAL NODE = 720~~~
TsNA IN = 610.00 T:NA QUT= 105040 OT: NA = 440,00 T28 NA = 830.00 TIB M = Bek24
37 M=N. = _.23.811 ... DTl - — = 79,573 .. DT.P-N-—x _107<70 - DT P~N. = 83.891 ——DT2 — = 46105 —
= .0 = .0 = .0 - <0 = .0
N = 610.00 N 1 = 6l2.75 N 2 = 616.08 N 3 = 620,06 N & = 626,77
N 5_ = _ 63043l N 6 = 636.T6— N 1 = 6bbdb N 8 = £52.56 N_ 9
N 10 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = T711.05 N 16 = T725.94
N 15 = T4le74 N 16 = 758.35 N 1T = T75.65 N 18 = 793,46 N 19 = Bll.64
N-—20 = 830400 —N_21. = 848.36.— —— N 22 = Bb6ES5h— —N_ 232 8846035 N--26— = _90LebS5———
N 25 = 918.26 N 26 = 934.06 N 27 = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N85 = 1029.7 N 36 = 1035.2 N 37 = 1039.9 N 38 & 1063.9 N 39 = 1067.2
N 40 = 1050.0 = .0 = .0 = .0 = L0
= .0 = .0 = .0 = L0 = .0
N = 613422 M) x H5lbebT . M2 m 62079 M3 m 625.67 — - M & = 63139
M 5 = 638.04 M 6 = 645.68 M7 = 654.36 N B = 664.15 M 9 = £75.05
M 10 = 687.09 M 1l = 700.24 M 12 = Tlé.eé M 13 = 729,69 N 14 = 745,82
M 15 % 762475 M __1l6_ = _IB0.33  M_ 37 m T98.61 M 318 = Bl6.80 . N 19 = 835.33
M 20 = B853.81 M 21 = 872.05 M 22 = 889.88 N 23 = 907.12 H 26 = 923.63°
N 25 = 939,27 M 26 = 953.95 M 2T = 967.59 M 28 = 960,12 M 29 = 991.52
M 30 = _100l.8 - M. 3l_ = .J0lleDd. - — M_32 .= 10J9.0 - M _ 33 =_ 10261 N34 = _ 103242 —
M 35 = 1037.4 M 36 = 104l.8 M 37 = 1045.6 M 38 = 1048.6 M 39 = 1051.2
M 40 = 1053.2 . = .0 = L0 = L0 = .0
N SN ¢ S, S | JR— = O P » SR vy O
P = 624458 P 1 = 630.46 P 2 = 637.39 P 3 = 665.45 P 4 = 654,72
P 5 = 665.27 P 6 = 677.16 P T = 690.40 P 8 = T704.98 P 9 = T720.86
P-30 = 737Te9T —— P. LI = 756019 . ... P12 = 775,38 —— P13 = .795.,35 P & _=__B815.89.
P 15 = 836.79 P 16 = 857.77 P 17 = 878.61 P 18 = 899.03 P 19 = 918.80
P 20 = 937.70 P 21 = 955.52 P 22 = 972.10 P 23 = 987.,3) P 24 = 100l.l
P25 = 1013.3— P26 = - J02a0 — P 21 = 1033, P 28 & 04l 0 —— P 20 = 1067.5
P 30 = 1052.7 P 31 = 1056.8 P 32 = 1059.9 P 33 = 1062.1 P 34 = 1063.7
P 35 = 1004.7 P 36 = 1065.2 P 37 = 1065.3 P 38 = 1065,2 P 39 = 1065.0
P 40 -= J0bbeb - S T — = .0 DR Y N—
= o0 = L0 = L0 = o0 = L0
[ = 618.61 6 1 = 623.21 6 2 = 628.66 G 3 = 635,05 G & = 662.46
G 5 = 650.96 G 6 = 660.6l 6 T = 671.45 G 8 = 683,51 G 9 = 69.78
S 10 = Tii.22 ¢ L1 = 726.78 G 12 = 743.35 ¢ 13 = 760.83 6 14 = 779.06
6 i5 = 797486 - — 516 = BlTeDb o= G- 1T = _836abeb—— G 18 - B55,80 — 619 =_874.92
G 20 = B893.60 6 21 = 9ll.04 6 22 = 928.87 G 23 = 945,15 G 24 = 960.35
G 25 = 974.38 G 26 = 987.18 6 27 = 998.73 G 28 = 1009.0 6 29 = 1018.1
6 30 = 1025.9 6 31 = 1032.7 G 32 = 1038+4 - . G633 = _1063.2  — 6 - 36 = _106Td -
G 35 = 1050.3 G 36 = 1052.9 G 37 = 10549 G 38 = 1056.5 6 39 = 1057.7
G 40 = 1058.6 = .0 = .0 . = .0 = .0 .
= Q0 - = _ o0 U S o | = 0O = 0.
H 1 = 610412 H 2 = 612.91 H 3 = 61629 H 4 = 620.33 H S = 625,12
H 6 = 630.74 H 7 = &37.27 H 8 = 644,78 H: 9 = 653,33 H 10 = 662.96
H 11 = 6713470 H 12 = 685.57 H 13 = 698.55 H 16 = T12.59 - — - H 15 %_ 72766 —
H lo = 743.61 H 17 = 760.37 H 18 = 777.80 H 19 = 795,74 H 20 = 814.02
H 21 = 832.46 H 22 = 850.88 H 23 = 869.08 H 24 = 886.90 H 25 = 906.16
Ho—26.-2 92072 —— . H 275 _936e6é - _H 28 = _951.23 .. H 29 x 964.98 N 30 = 9717.66 —
H 31 = 989422 H 32 = 995.67 H 33 = 1C09.0 H 34 = 1017.3 H 35 = 1026.5
H 36 = [030.8 H 37 = 10362 H 38 = 1040.8 H 39 = ]044sb H 40 = J047.8
= -0 _ R = o0 -.. - - .= .0 - SRV S 3 —— _
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‘CASE # 1
s Bolar Flux: REFERENCE
Orifices: YES
Sub-Panel: 1

88.017 A23=119.43 A24= 93.102 A25=4%.094 [ocation x/L: 0. 65
T(Na-inlet) 610 F

T(Na-outlet) : - 1050F

JIER NOe — 2.  GREATEST IEMPERAIURE CHANGE PER ITERATION = 0 CRITICAL NODE = 2

TENA IN = 610600 T:NA OUT= 1050.0 DTz NA = 440,00 TiB NA = §$30.00 Tag M = B45.75
JT.M=N_ = _26.333- ~‘——0u——1——~330017 e DT PN s 119,63 DT PM_. = 22— 49,096 . ..
= 0 = L0 = o0 = .0 - <0
N = 610,00 N 1 = 612,75 N 2 = 616.08 N 3 = 620,06 N & = 626,77
N__5_= :
N 10 = 672465 N 11 = 684306 N 12 = 697.17 N 13 = 711.05 N 164 = T25.9
N 15 = T4l.T4 N 16 = 758,35 N 17T = T775.65 N 18 = T793.46 N 19 = 81l1.64
N-20 = 83000 - — N _ 21 = 868s36 . N 22 = 86656 N 23 =5 _ 886,35 N _ 26 = 90165 - -
N ¢5 = 918.26 N 26 = 934,006 N 27T = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997,95 N 32 = 1007.4 N 33 = ]015.9 N 34 = 1023.3
N_.35_ = _1029,7 N 36 = ]1035,2 N 37 = J}039.9 — N 38 = 1063, = N 39 = 1067,2
N 40 = 1050.0 = L0 = L0 - .0 = L0
= .0 = L0 = o0 = L0 = L0
M = 613.56 .. K _ 1 _=_5617.08 N 2 = £21.29 M3 = 626,26 N & = $32,10 .
L] S5 = 638.86 L] 6 = 0646a62 L] T = 655.45 N 8 = 665.37 L] 9 = 676443
M 10 = 688.62 M 11 = 70}l.92 M 12 = T716.29 M 13 = 731.66 N 14 = 747.93
M_ 15 x_ 764.98 M 16 = _I8B2.66 M. 1Y x AD0.B2 M_18 = 819.227 M 19 = 837.86
M 20 = 856.33 M 21 = B8T4.56 N 22 = 892.35 M 23 = 909.53 M 26 = 925,95
M 25 = 941.50 M 26 = 956.06 N 21T = 969.56 n 28 = 98l.95 M 29 = 993.20
M._.30_-=_4003.3 _— - M 3l -=__1042.3 32 = 1020.3 M 33 = 1027.2 M 36 .= 1033.1 .
N 35 = 1038.2 M 36 = 1042.5 K 37T = 104662 M 38 = 10491 M 39 = 1051l.6
M &40 = 1053.6 = .0 = -0 = .0 = L0
= 0 —_ =, O =, O 3 O x 0O
= 626.16 P 1L = 632.39 P 2 = 639.7T1 P 3 = 648,21 P 4 = 657.98
5 = 669.08 [ 4 6 = 68l.56 P 7T = 695.44 4 8 = T10.69 [ 4 9 = T27.27
P 10— = _ 745,09 ... P.._ll »_ 766,02 P 12 = 783,90 P 13 = B04.53 P _J4 _=an 825,569
P 15 = 847.14 P 16 = 868,60 P 17 = 88%.82 P 18 = 910.53 P 19 = 930.47
P 20 = 949.43 P 21 = 967.19 P 22 = 983,60 P 23 = 998.53 P 24 = 1011.9
P2
P 30 = 1059.8 P 31 = 1063.2 P 32 = 1065.6 P 33 = 1067.2 P 34 = 1068.1
P 35 = 1068.5 P 36 = 1068.4 P 37 = 1068.1 P 38 = 1067.6 P 39 = 1066.9
P 40 -=._1066e2 e X 00 - ] —- 0 —— e
= W0 s .0 = L0 = L0 = L0
G & 619.52 G 1 = 624.32 G 2 = 630.00 & 3 = 636.64 [] 6 = 64433
G 5 = 053.15 ) 6 = 663.14 G T = 674,35 G 6 = 686.80 [ 9 = T700.46
G 10 = T15.31 G Ll = 73l.2R 6 12 = T48.25 G 13 = 766.11 G lé = T84.09
G-—15-—=. 803482 - — . 516 =_ 823,29 — . 6 1T = Be2.89 [ 18 = 8b2.b6l— G 19 = _88l.63
G 20 = 900.3% 6 2L = 918.35 G 22 = 935.49 G 23 = 951.60 G 26 = 966,58
G 25 = 980.33 G 26 = 992.82 G 27 = 1004.0 G 28 = }1013.9 6 29 = 1022.6
6 -30 = 1030.0 - 5 31 = 10366 — . 532 = _J0Aled —_ G 33 _=m_106bel —— 6 36. = 106%.7
G 35 = 1052.5 G 36 = 1054.8 G 37T = 1056.5 G 38 = 1057.8 G 39 = 1058.8
G 40 = 1059.5 = L0 = o0 = .0 = o0 :
. . O — F 0 F 0 20 - o
H 1 = 609.84 H 2 = 612.58 H 3 = 615.89 H 4 = 61986 ] S = 624.57
H 6 = 0630.11 H T = 636.54 H 8 = $£43.95 H 9 = 652.40 H 10 = 66l.93
H. -1l . % 6J2.57. H 12 = _684e3¢ - - H 13 = 697,22 ———H Jé6_- = TlldTl — H 15— J26edb -
H 16 = 742.04 H 1T = 758.75 H 18 = T776.14 H 19 = 794,05 H 20 = §8i2.32
H 21 = 830.77 H 22 = 849.21 H 23 = 867446 H 26 = 885.33 H 25 = 902.66
H_ 26 _=_919.30 .. H_ 27 .= 935,11 . H 28 = 969.99 .. H 29 = 663,85 _  __H 30 = _ 97663
H 31 = 988,30 H 32 = 998,84 H 33 = 1008.3 H 34 = ]1016.6 H 35 « 1024.0
H 36 = 1030.3 H 37 = 1035.8 H 38 = 1040.4 H 39 = ]1044,3 H 40 = 1047.6
A S N .= a0 e @D & _ QO - . -
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CASE # 1-

_.Solar Flux: REFERENCE
Orifices: YES

- Sub-Panel: 1

A25254-084 1,cation x/L: 0.75

e T(Na-inlet) = 610 F

T(Na-outlet) : 1050F

A24=102.31

ITER NOe -. . 2e-—GREATEST _TEMPERATURE CHANGE PER ITERATION = 0 —  —  CRITICAL NODE = -2 S
T:NA IN = ©10.00 TINA QUT= 1050.0 DTz NA = &40.00 T8 NA = 830.00 T8 M = B47.26
T N=N . & 284855 - .- DT1l- . = 96461l - - DT P=N_—= 131,17 DT P=N _=__102.31 — DI2 - — -=__S54.086
L -0 - o0 = 0 = L0 = o0
N = 610,00 N 1 = 612,75 N 2 = 616.08 N 3 = 620.06 N & = 6264.T7
N—-5 = 63031 —. N _ _6_x_63e2b N T = Hhb.lh N B = £52.5 N _ 9
N 10 = 672.65 N 11 = 684,36 N 12 = 697.17 N 13 = T11.05 N 164 = T725.9
N 15 = T4).74 N 16 = 758,35 N 17 = 7T75.65 N 18 = 793.46 N 19 = B8ll.64
N 20 *__830.00 - .- N -21- = 868:.36. .- N 22 =_ 36654 e N-23 = B84 N 26 7. . 90).65
N 25 = 918.26 N 26 = 934,06 N 27 = 548.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 3% = 1023.3
N-.35. = 1029.7.— N_36_ s 1035.2 N_ 37 = 103%.9. . N 38 = 1063.9 = N 39 = 1067.2
N 40 = 1050.0 = L0 = L0 = L0 - o0
= L0 = L0 = o0 = o0 = o0
M o —® 613,91 M. ) .= 61150 .M _ .2 »_ H621l.79 M3 = 626.86.. — M __ 4 _=__6£32.80
M 5 = 639.68 M 6 = 647.57 M 7 = 656.53 ] 8 = 666,60 " 9 = 677.81
M 10 = 690,15 M 11 = T03.61 M 12 = 7T18.13 M 13 = T33.64 M 14 = T50.04
M__15. = _J67.2]1 M j6 = T84.99 M 17 = 803,23 .. =
N 20 = 858.45 M 21 = 877.07 N 22 = 894,82 M 23 = 911.94¢ N 24 = 928.28
M 25 = 963,72 N 26 = 958.17 M 27T = 971.53 M 28 = 983,78 " 29 = 994.89
M_30-.2_1006.9 — M 3] = 013,727 .M 32 = _1021.5 M 33 = _1028.,3  #M_36 = 10361 - .
M 35 = 1039.1 M 36 = 1043.2 M 37 = 1046.7 M 38 = J049.6 M 39 = 1052.0
M 40 = 1053.9 = L0 = o0 . = o0 = o0
e e ® Q.. = e - 0 = 0 = o
[ = 627.75 [4 l = 634.32 P 2 = 642.03 [ 4 3 = 650,98 [ 4 4 = 661.26
p 5 = 672.89 f 4 6 = 685.97 [ 4 T = T00.48 [ 4 8 = Tl6.40 p 9 = T33.68
P10 = .. T52.21 P11l = _T70e85_ .. P 12 . = 92,42 P 13 .3 BlIT2 P _lé_ = B35.50 .
P 15 = B57.50 P 16 = B879.44 P 17 = 901,04 P 18 = 922,04 P 19 = 942.186
P 20 = 96l.i7 P 21 = 978.87 P 22 = 995.11 P 23 = 1009.8 P 26 = 1022.7
P 25 _ % _ 1034eD o P 26 % _30M3eb P 21 = __105l.b6 P28 = 1058.1 £ 29 = 10631 -
P 30 = 1000be9 P 31 = 1069.6 P 32 = 1071.3 P 33 = 1072.2 P 3 = 1072.5
P 35 = 1072.3 P 36 = 1071.7 P 37 = 1070.9 P 38 = 1069.9 P 39 = 1068.8
P. 40. = 106!.8 . = . o0 - & o - e _m O & g0
= L0 = .0 = L0 = L0 = L0
& = 620.43 [ 1 = 625.43 [9 2 = 631.33 G 3 = 638.23 [ & = 64621
v 5 = 69333 [ & = 665.67 G T = 677.25 G 8 = 690.08 G 9 = T04.15
G 10 = 119.40 6 1 = 735.77 6 12 = 1753.15 G 13 = 771,39 G le = T90.32
G 15 = BU9LIT ... . G--l6- = 82551 - — - 5...1T7. . m_ 869,34 G |8 =_ 869,02 - . 5_19 .=__888.34—
G 40 = 90r.09 G 21 = 925.06 G 22 = 942.10 G 23 = 958.05 6 24 = 972.80
G <25 = 986.29 G 26 = 99B.45 G 27 = 1009.3 G 28 = 10l8.8 6 29 = 1027.1
o 30 = 103¢.l -6 31 .= 1040.0 . & 32 = 1045.0 - -._-G6--33. .= _1049.,0 - £ 36 = 1052.2
G 45 = 1U054.7 G 36 = 1056.7 6 37 = 1058.1 G 38 = 1059.2 G 39 = 1059.9 .
G 40 = 1060.4 = L0 = L0 = a0 = L0 .
NN » N = o o0 » 0 m__ 0
H 1 = 609,56 H 2 = 612.24 H 3 = 615.49 H 4 = 619.39 H 5 = 624.02
H 6 =  629.6¢7 H 7 = 635.81 H 8 = 643.13 H 9 = 651.47 H 10 = 660.90
H Ul = 6llee4 H 12 = 68310 - H 13 = 555,89 -~ H 14 = _J09,75 . - H 15 = _J24.64
H 6 = 40,47 H 17 = 757.12 H 18 = TT4.47 H 19 = 792.36 H 20 = B810.62
H 21 = 829.u8 H 22 = 841.5% H 23 = B65.83 H 264 = B883.76 H 25 = 901l.16
H..26 &_QlT7.88. .. __H. 27 = 933,78 H _28..=3_ 98,76 . _H 29 = 962,72 _ _H 30 = 975.60
H 31 = 987.37 H 32 = 998.01 H 33 = 1007.5 H 34 = 1016.0 H 35 = 1023.4
H 36 = (029.8 H 37 = 1035.4 H 38 = 1040.1 H 39 = ]1064.1 H 40 = 1047.%
= U - - - «0 . = R . - .

«0 . P Y« | e O —
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CASE # 1
. e _Solar Flux: REFERENCE
Orifices: YES
- —PANEL -1 —LOC=.85 — _TENALINI=ELOF 13 - Sub-Panel: 1
A21%31.377 A22=106.90 A23=142.90 A24=111.52 A2559.07% T, .stion x/L: .8S
e R P(Na-inlet) = 610 F
T(Na-outlat) : . 1050F
ITER NBe . -2« ——GREATEST -JTEMPERATURE CHANGE PER JTERATION. = .0 CRITICAL NODE-= -2
T:NA IN = 610.00 TaNA OUT=  1050.0 DY NA = 440.00 T2B NA = 830.00 Ti8 M = 848,77
IT-M=N = 31.377 DI — — = 10490 - DT P=N..= 14290 — DI -Pmi._=_ 111,52 - DT2 ——=__59.074 -
= L0 = .0 N = o0 = .0 = .0
N = 610.00 N I = 612.75 N 2 = 616.08 N 3 = 620.06 N 4 = 626,77
NS5 = 630e3dl— v N 6% _03baTh
N 10 = 672.65 N L1 = 6842306 N 12 = 697.17 N 13 = T11.05 N 14 = T25.9¢
N 15 = T4l.74 N 16 = T758.35 N IT = T75.65 N 18 s 793.46 N 19 = B8ll.64
N-—20 = 83000 -———-N—-21—= B48ed6——— N 22 = 36656 N 23 = 886,35 — N 24 =_90l.65——
N 25 = 918.26 N 26 = 934.06 N 27 = 948.9S N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 3% = 1023.3
N_35 = 1029.7  N_36 .= 1035.2 N _37 = _103%.8 N 38 = 1043.9 N 39 = 1067.2
N 0 = 1050.0 = .0 = o0 = .0 = .0
= L0 ) = .0 = L0 = .0 = o0
Mo 514025 e M ] m 61T M2 = £22,28 R 3 m_62Th5 - N & = 633,50 -
M 5 = 640.50 M 6 = 668.52 M 7 = 657.61 M 8 = 667.83 N 9 = 67919
M 10 = 691.68 M Il = 705.29 M 12 = T19.96 M 13 e 735,61 N Ole = TS2.14
M} = _769+43 - — M _ 162 28332 N 17 = _ 805,64 N 18 = B26,22 N_19 x_ Bb2.86—
M 20 = 86l.38 M 21 = B79.58 N 22 = 897.29 M 23 = 916,35 N 24 = 930.61
M 25 = 945.95 M 26 = 96Ca27 N 27 = 973.51 M 28 = 9385.61 M 29 = 996.57
M 30 -= 10064 —— — M--3] -=_1015«1 M_32 = 1022.7 N 33 =2 _1029.,3 - N34 =_]1035.0
M 35 = 1039.9 M 36 = 1043.9 H 37 = 1067.3 M 38 = 1050.1 " 39 = 1052.4
M 40 = 105442 = .0 = 0 = .0 = .0
[ Y » S Y o ——— = o = 0 =_ 0
' = 629.34 P 1 = 636.25 P 2 = 644,35 P 3 = §$53.74 P 4 = 66451
' > = 676,70 P 6 = 69C.37 P 7 = 705.52 [ 8 = T22.11 P 9 = T740.09
om0 = 199032 P )= _TTG5e6T — P12 = B00. P 13 = 822,90 P _lb =n 065,30 -
P 15 = 867.85 P 16 = §90.27 P 17T = 912.26 P 18 = 933.53 P 19 = 953.83
P 20 = 97290 P 21 = 990.55 P 22 = 1006.6 P 23 = 1021.0 P 26 = 1033,6
’—25 X lo“.‘ - -] 26 = 1053 . 4% R 27 = 1 0608 -] 28 = 10665 - -] _zﬁ -y J_Ivl’L 0
P 30 = 1074.0 P 31 = 1076.0 P 32 = 1077.0 P 33 = 1077.2 P 34 = 1076.9
P 35 = }J076.l P 36 = 1075.0 P 37 = 1073.6 P 38 = 1072.2 P 39 = 1070.8
P--40 -=_ 106%9.3 . -z .90 . e g B ——— = o0 — e m_ Q0 -
2 40 = .0 = L0 = L0 s .0
G = 62le34 G 1 = 626.5% G 2 = 632.66 G 3 = 639.82 G 4 = 648,08
G 5 = 6&57.52 G 6 = 668.20 G 7 = 680.14 G 8 = 693.36 [ 9 = T07.83
6 10 = 723.49 6 11 = T40.27 G 12 = 758.04 G 13 = T76.66 G 14 = 795,95
6 15 .- 8l%.72 L - L6323 _835.74 517 = 855,28 G 18 _=_ 875,63 5 _19 = 895,05
o 20 = 913,83 6 21 = '931.77 G 22 = 948.70 6 23 = 964.49 6 264 = 979.03
G 25 = 992.24 6 26 = 1004el G 27 = 1014.6 G 28 = 1023,7 G 29 = 1031.6
G 30 —=-.1038.2 G 31 = _l043.7 LG -32-.= _048,2 - —-6-33_-=__]1051.9 636 = 10547 ——
G 35 = 1056.9 G 36 = 1058.5 6 37 = 1059.7 &6 38 = 1060.5 G 39 = 1061.0
G 40 = 1061.3 = «0 = L0 = o0 - 0 ’
Y Y | BN SO | —— »___ o0 = o] Aol
H 1 = 009.28 H 2 = 6l1ll.91 H 3 = 615.09 H 4 = 618.91 ] S = 623,47
H 6 = 628.83 H 7T = 635.08 H 8 = 642.30 H 9 = 650,54 H 10 = 659.87
H .1l -=  ol0s30 H 12 = .68l.87 H 13 . = 694,56 - - H .14 = _708.33-—— - H_ 15 = _T23.04— -
H 16 = T138.90 H LT = 1755.50 H 18 = 7T72.81 H 19 = 790.67 H 20 = 808.93
H 21 = 627.39 H 22 = 845.88 H 23 = 864.21 H 24 = 882.19 H 25 = 899,66
H .26 5. 9l16.46 .. H 27 = 932,45 ... _H. _28_x 847,52 H._29 = _96l.58 —_ H__30 = 974.57
H 31 = 986.44 H 32 = 997.19 H 33 = 1006.8 H 34 = 1015.4 H 35 = 1022.8
H 36 = 1029.4 H 37 = 1035.0 H 38 = 1039.8 H 39 = 1043.8 H 40 = 1047.1
= o0 = L0 = o0 - R - _ o0 U,
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CASE # 1
e B o Solar Flux: REFERENCE
Orifices: YES
 PANEL 1 LOC=.95  TINA(CINI=6L0E  TINA(QUTI=10SOF __ Sub-Panel:
A21233,899 A22=113.35 A23=156.63 A24=120.73 A25=64.063 T[ocation x/L' 0-‘?5

) . T(Na-inlet) = 610 F

| T(Na-outlet) : 1050F
LTER NOw 2.  GREATEST TEMPERATURE CHANGE PER ITERATION » o0 CKITICAL NODE m 2
T:NA IN = 610400 TsNA OUT=  1050.0 DT: NA = 440.00 tB'NA = 830.00 T:8 M = 850.27
DY. M=N = . _33.899 DTl — — = 113.35 — DT P=N_=__156463.. _DI P-M _= 120,73 . _DT2. __=__66e063

= 0 = -0 - «0 - «0 L «0
N = 610.00 N 1 = 612.75 N 2 = 616.08 N 3 = 620.06 N & = 626.T7
N_ 5 & £30.31 N 6 = 636.Tb—— N_ T = 6664 N.__B. = 6£52.56 N O = 662,05
N 10 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = 711.05 N 16 = T25.9¢
N 15 = 74l.74 N 16 = T758.35 N 1?7 = 775.65 N 18 = T93.46 N 19 = B8ll.64
N 20_ .= _830.00 . N 2] % _ 868436 -N. 22 ® B66.54_. _ N 23. % 88635 . N 26 = _901e65 -
N 25 = 918.26 N 26 = 934.06 N 27 = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N353 1029.7 N_36 = 1035.2 N _37 = 1039.9 N 28 = ]1063.9 N 39 x 1067.2
N 40 = 1050.0 = -0 - «0 - -0 = «0

= .0 = .0 = .0 = .0 = .0
Mo o x 6lee59. . Ml = 618,33 . M. .2 = _622.78 .. __ M __ 3 _®_528.05_ . M__& =_ 563620
M 5 = 64l.31 M 6 = 669.46 M 7 = 658,70 M 8 = 669.06 M 9 = 680.56
M 10 = 693.21 M 11l = 706.97 M 12 = 721.79 M 13 = T737.58 N 14 = T754.25
M_ 15 =__1T7labb M 16 = TBG.6S M. _17 = B808.05 M_18 = 826,69 M _ 19 = 845,37 _
M 20 = 863.90 M 21 = 882.09 M 22 = 899.76 M 23 = 916.76 M 26 = 932.94
M 25 = 948.17 M 26 = 962.38 M 27 = 975.48 N 28 = 987.46 N 29 = 998.25
M _30_ % _1007.9. ... - M_ 31 »_ 1016.5 . M _32 m _1023.9.... _M._33_ 3_1030ek ...  M_36 _=_1036.0
M 35 = 1040.7 M 36 = 104%.7 N 37 = 1047.9 M 38 = 1050.6 M 39 = 1052.8
M 40 = ]1054.6 = .0 = o0 = L0 = L0

= 0 - 0 = 0 n__.0 = 0 . _ _
P = 630,93 P 1 = 638.18 P 2 = 646468 P 3 = 656.51 P & = 667.77
P 5 = 680451 P 6 = 694.77 P 7 = 710.56 P 8 = T27.82 P 9 = T46.49
P10 .= _T66.44— . P .11 .= _787.49 P 12 = 809.46 . P 13 = .832.08 P 14 = 855.09
P 15 = 878.20 P 16 = 90%.10 P 17 = 923,47 P 18 = 945.03 P 19 = 965.50
P 20 = 984.63 P 21 = 1002.2 P 22 = 1018.1 P 23 = 1032.2 P 24 = 1064.4
P25 = _ 106k.T— P 26 o 1063,2 P 27 a 1070.0. P 28 = 1075.1 . P 29 = 1078.8
P 30 = 108l.l P 31 = 1082.4 P 32 = 1082.7 P 33 = 1082.3 P 34 = 108l.3
P 35 = 1079.9 P 36 = 1078.2 P 37T = 1076.4 P 38 = 10745 P 39 = 10T2.7
P 40 = 10109 - om0 m_ @0 . .m0 - Epn—— T ]

= o0 = o0 = L0 = L0 = L0
G = 622.26 G 1 = 627.65 6 2 = 634,00 6 3 = 64l.41 G & = 649.96
6 5 = 659.71 G 6 = 67C.73 6 7 = 683.04 6 8 = 696.64 6 9 = Tll.51
G 10 = 727.58 G 11 = 744,77 G 12 = 762.94 G 13 = 78l.94 G 14 = 80l.59
G615 =821 67— G 16 = Bkle96 G 1T = 862.23 G 18 = _BB2e24 . — - G.-19.-=_ _90l.T6
6 20 = 920.57 G 21 = $38.48 C 22 = 955.32 G 23 = 970.9% G 264 = 985.26
G 25 = 998.19 6 26 = 1009.7 6 27 = 1019.8 G 28 = 1028.6 G 29 = 1036.1
6 .30 .= _1062e3 - - .63l = . 104Tek .. 5 -32 .» 10515 .-G 33 _= .1056.8 G 34 = .1057.3
G 35 = 1059.1 G 36 = 1060.4 G 37 = 106l.3 6 38 = 106l.8 G 39 = 1062.1
6 40 = 1062.3 = .0 = L0 = .0 = .0
—eeeen & QO = I+l =___ 0 = 0 = 0
H 1 = 609.00 H 2 = 611.57 H 3 = 616,69 H 4 = 618.44 H S = 622.91
H 6 = 628.19 H T = 634.35 H B8 = 66le47 H 9 = 649.61 H 10 = 658.83
H -1l = 669417 H 12 = 680.63 H 13 = 693.22 H 14 =. 706.91 H. 15 = T2le66 ..
H 16 = 737.33 H 17 = 753.87 H 18 = T77l.14 H 19 = 788.98 H 20 = 807.22
H 21 = B825.70 H 22 = B8¢4.21 H 23 = B862.58 H 24 = 880.62 H 25 = B898.16
H—26-—=_ Q15,06 H 27 = 931,02 ——  H 28 & 966,29 _ _ _H. 29 =x_960.45  H 30 = _ 973,56
H 31 = 985.51 H 32 = 996.36 H 33 = 1006.1 H 3¢ = 10l4o7 H 35 = 1022.3
H 36 = 1028.9 H 37 = 1034.6 H 38 = 1039.4 H 39 = 1043.5 H 40 = 1046.9
RS — S W — ——— e DI SRUNRY ¢ TR, S JESRN o S - R S e
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PANEL TEMPERATURE DISTRIBUTION
CASE 1
SET 2 Subpanel 2
Solar Flux Distribution: REFERENCE

Orifices: Yes: Orificed so as to match tube flow rates to
reference flux distribution

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

610°F
1050°F (all tubes)

5370F/sjh

FORM 719-P REV. 2-80
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CASE # 1 -
___ Solar Flux: REF'ERENCE
Orifices: YES .
Sub-Panel: 2

A21=36.220 A22=121.15 A23=165.68 A24=129.46 A25%68.890 Iocation x/L: ©.05
i e B T(Na-inlet) = 610 F
l T(Na-outlet ) 1050F
ITER-NCe - -2~ GREALEST TEMPERATURE CHANGE PER ITERATION = _ .0 CRITICAL NODE = 2
T:NA IN = 610.00 T:NA QUT= 1050.0 DT: NA = 440.00 T:B NA = 830,00 T:BM = B851.67
OT M-N-—®.-36e226 — DT~ J21el5— DI-PoN- = 165e68 — DT PeN_ = 120,46 DT =_ 68,8901 -
= 0 = «0 = «0 - «0 = «0
N = 610.00 N I = 612.75 N 2 = 616,08 N 3 = 620.06 N 4 s 624.7T
.N__-s__;_«b'ln 31 N b = 636074 N i _‘__M SR,
N L0 = 672.65 N Ll = 684.36 N 12 = 69T.17 N 13 = T711.05 N 14 = 725,94
N 15 = Tel.T76 N 16 = 758.35 N 17 = 775.65 N 18 = 793.46 N 19 = 8ll.64
N - 20—= . 83000 N--2)—% 868436 ——N_22 = _866e54-———N—23 5 _§84e35——— N 24— 90165 —
N 25" = 918.26 N 26 = 934.06 N 2T = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.%5 N 32 = 100T.4 N 33 = 1015.9 N 34 = 1023.3
N_35_ = _1029.7 N 36 =
N 40 = 1050.0 = «0 - o0 = «0 - «0
= .0 = .0 = .0 - .0 = .0
Mo m 616090 — Ml = 618TL M 2 & 623,26 M 3 5 628,60 - N 4 = 63485
M S = 642,07 M 6 = 650.34 M 7 = 659,70 N B = 670.19 N 9 = 681.83
MO0 = 696,62 M Il = 708.52 M 12 = T723.48 M 13 = 739.41 M 16 = T7%56.19
M 20 = 866.23 M 21 = B884.40 M 22 = 902.05 M 23 = 918.99 N 264 = 935,09
M 25 = 950,23 M 26 = 964032 M 27 = 977.30 M 28 = 989.13 " 29 = 999.80
M -30—= _1009.3 — - M_31-= J08TeT M 32 - m 1025,1——— N 33 = 103leh-— M _34—n_1036e9 ——
M 35 = 104l.5 M 36 = 1065.3 N 37 = 1048.5 M 38 = 105i.1 M 39 = 1053.2
M 40. = 1054.9 = .0 = .0 = L0 = .0
(ORI NS W ; - . P 3 0 = -0 x__ 0 = <0
P = 632.42 P 1 = 640.00 P 2 = 648.86 P 3 = 659.11 P & = 670.84
P 5 = 686.10 P & = 698.92 P 7 = T15.30 P 8 = 733,20 P 9 = T52.52
P10 = . T73.164 Pollo®m T94.86 -~ . P12 & BlT.468 .. P 13 .= 840,73 -— P _ b m B64e32 -
P 15 = 8487.95 ? 16 = 911.30 P 17 = 934,04 P 18 = 955.86 P 19 = 976.49
P 20 = 995.68 P 21 = 1013.2 P 22 = 1028.9 P 23 = 1042.7 P 264 = 10564.6
P25 QU645 P 26 = _1072,5 P 27 = 10786 P 28 = _1083ed— P 29 = 1O086el—
P 30 = 1087.8 P 31 = 1088.4 f 32 = 1088.1 P 33 = 1087.0 P 34 = 1085.4
P 35 = 1083.5 P 35 = 108l.3 P 37 = 1079.0 P 38 = 1076.7 P 39 = 1074.5
P 40 = 1072.4 - 0 S S . S . =._,0 R S—
= L0 = .0 = .0 = .0 = L0
6 = 623.10 G 1 = 628.67 6 2 = 635.23 6 3 = 662.88 6 & = 651.69
6 5 = obi.de G 6 = 673,07 6 7 = 685.72 6 8 = 699.67 G 9 = 714.91
S 10 = 731.36 O 11 = 748,92 G 12 = 767,46 G 13 = 786.82 G 164 = 806.79
é .15 .= ..azl.LZ_W,~..VG,._16V_.v=,.547.74____5_11_”8.19___5_43__-__338.35____&_19 = 907,96
6 20 = 926.80 G 21 = 944,68 22 = 96l.42 G 23 = 976.90 6 26 = 991.00
G 25 = 1003.7 6 26 = 1014.9 s 27 = 1026.7 6 28 = 10331 6 29 = 1080.2
G 30 = 1l046.1 6 31 = 1050.8 G 32 = 1056e6_. . G- 33 = _ 1057k _ G 36 =_1059.6 __
G 35 = 106l.l G 36 = 1062.1 6 37 = 1062.8 G 38 = 1063.1 6 39 = 1063.2
G 40 = 1063l = .0 *a L0 = .0 = .0 .
— e ® a0 =m0 =__.0 »n V1] =0
H 1 = 608.75 H 2 = 6l1.26 H 3 = 6164e32 H & = 618.00 H 5 = 622.40
H o6 = 627.60 H 7 = 633,68 H 8 = 640,70 H 9 = 648.75 H 10 = 657.88
H Ll = 668.12 H 12 = 679.49 H 13 =_691.99. . _ H 16 .5_705.60 — . _H _15_= 720,25
H 16 = 735.88 H 1T = 752,37 H 1B = 769.60 H 19 = 787.41 H 20 = 805.65
H 2L = 824.13 H 22 = B862.67 H 23 = B61.08 H 26 = 879.17 H 25 = 896,77
H. o265 913,73 . .. H 27 = 929.89...._H 28 = 945,15  H 29 = 059,40 ___H 30 = 972,58 _
H 31 = 98k.65 H 32 = 995.59 H 33 = 1005.4 H 34 = 10l4.1 H 35 = 1021.8
A 3a = lU28.5 H 37 = 103¢.2 H 38 = 10391 H 39 = 1043.2 H 40 = 1046.7
= _«0 . = o0 =z . 0. - R -m_ . _ o0 _—




A21=38,357 A22=128430

A23=126.05
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CASE # 1

Solar Flux: REFERENCE
Orifices: YES

Sub-Panel: 2

A25=73.555 1ocation x/L: O.15

—— t— S — - __7(Na-inlet) = 610 F
T(Na-outlet) : - 1050F
ITER N0y - 2+ ——GREATEST TENPERATURE CHANGE-RER-JTERATION -= 0 CRITICAL NODE = ———%
TSNA IN = 610.00 TENA OUT= 1050.0 DT3s NA = 440,00 Ti8 NA = 830,00 TiB N = 852.94
OT M=N - =2 384357 -~ DTl —— = 128,30 — DT -P=N_u__ 176,05 —— DT P=f_=_ 13769 —— DI - —=_T3.555 - -
= .0 = 0 = L0 = L0 ~ = .0
N = 610.00 N 1 = 612.75 N 2 = 616,08 N 3 = 620.06 N 4 = 624.77
N5 =2_630e3l — N 6 .= 63674 8 =  652.56
N 10 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = 711.05 N l& = T25.94
N 15 = l4l.74 N 16 = T58.35 N 17 = 775,65 N 18 = T793.46 N 19 = B8ll.64
N .20 =. 830,00 - N_21L.%_ 848,36 — -~ N-22 = 866a56 - N_23 = __886435 —_ N 24 -3 901.65 -
N 25 = 9]18.26 N 26 = 934.06 N 27 = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.9%95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N 35 _= 40297 N 36 = 1035.,2 N 37 s 1039,9 N 38 = 1043.9 N 39 = 1067.2
N 4«0 = 1050.0 = L0 = L0 = o0 = L0
= o0 = .0 = L0 = o0 = .0
M 2 615.19 - _ M 1. = 619,06 M2 = £23.67 M 3 = 62 - M= 635,64
] 5 = 642.76 M 6 = b65i.14 M 7 = 660.61 N 8§ = 6T1.23 L] 9 = 683.00
M 10 = 695.91 H 1l = 7099 N 12 = T725.03 M 13 = T741.07 R 16 = T57.97
M__15_ = T7149.59 M_le = 791,76 M_IT = 812,31 M 18 w B31.06 = M 19 = B569.8)
M 20 = B868.36 M 21 = 886.52 M 22 = 904.13 M 23 = 921.02 M 24 = 937.05
N 25 = 952.11 M 26 = 966.10 N 27 = 978,97 N 28 = 990.68 n 29 = 100l.2
M .30 .= __1010.6 . - —M__31 = 1018,9. . M 32 _=_1026a1l M 33 = 1032,3 .. # 36 =_1037.7
M 35 = (042.1 M 36 = 1045.9 M 37T = 1049.0 M 38 = 1051.5 K 39 = 1053.6
M 40 = 1055.2 = o0 = o0 = L0 = .0
- = Q = 0. F I'e} F Fo] x o _
~ = 633.83 14 1 = 64l.T1 P 2 = 650.92 [ 4 3 = 661.56 [ 4 6 = 673.72
5 = 68T7.46 4 6 = T02.81 1 4 7 = 7T19.76 P 8 = 7T38.25 [ 4 9 = 758.19
10 =_ 779,43 P11l = B0l 78 __ P 12 = $25.01 . P 13 = BkB.85___ P 16 = _B872.99
.~ 15 = 897.10 | P 16 = 920.87 P 1T = 943.95 P 18 = 966,03 P 19 = 986.81
P 20 = 1006.0 P 21 = 1023.5 P 22 = 1039.1 P 23 = 1052.7 P 264 = 10642
P._25 _=_1073.b6 P26 _=_.1081.1 P27 »__10Bbe.l P _28 = _ )090.7 p_29 = 1003.1
P 30 = 10941 P 31 = 109l P 32 = 1093.1 P 33 = 1091.5 P 3¢ = 1089.3
P 35 = 1086.8 P 36 = 1086.2 P 37 = 108l.4 P 38 = 1078.8 P 39 = 1076.2
P .40 =_1073.8_ .. . RUNDNGUNNNE SO « U —— ™ oD e ® a0 = L0 -
= .0 = a0 = L0 = L0 = .0
[ = 623.87 19 1 = 629.61 G 2 = 636.36 G 3 = 64422 G 4 = 6£53.27
G 5 = 663.59 G 6 = 675.21 [ 7T = 688.17 6 8 = T02.45 G 9 = T18.03
G 10 = T34.82 G 11 = 752.73 G 12 = 771.61 G 13 = 791.28 G l4 = B8ll.56
G -15 = B832e20 - 6. .16 = 852,98 G 17 = B8Z3.64h G 18 = 893,96 6 19 = _913.64
G 20 = 932.51 G 21 = 95C.35 G 22 = 967.01 G 23 = 982.35 G 26 = 996.27
G 2% = 1008.7 6 26 = 1019.7 G 27 = 10292 G 28 = 1037.3 G 29 = 1044.0
G 30 =_1069.5 _6 31 = 1053.9.. . -.6.-32- = _1057.3. _ _ G_33_= _1059.9 - G 34 =_ 106l.7
G 35 = 10630 G 36 = 1063.7 G 37 = 10641 G 38 = 1064.2 G 39 = 106%.1
G 40 = 1063.9 = L0 = o0 = L0 = .0
- F_ o0 » 0 = 0 x a0 =2 L0
H 1 = 608.51 H 2 = 61C.97 H 3 = 513,98 H 4 = 617.60 H 5 = 621.94
H 6 = 627.06 H 7 = 633.06 H 8 = 640.00 H 9 = 647.97 H 10 = 657.00
H. .1l = 66l.l6 - - H. 12 - _67Babb. .. —_H_ 13 _ .= 690,86 .. . H 16 = T0k,39____ H_.15 = T718.98
A 16 = T36.54 H 17 = 1750.99 H 18 = 768.18 H 19 = 78%.98 H 20 = 80421
H 21 = 822.69 H 22 = B841.25 H 23 = 859,70 H 264 = B877.84 H 25 = 895.50
H 26 =, 91252 H 21 = 92876 H_ 28 = Qw__—&_zs_._ﬁ‘ﬂ hé H 30 = 971.71
H 31 = 983.86 H 32 = 994.89 H 33 = 1004.8 H 34 = 1013.6 H 35 = 1021.3
H 36 = 1028.1 H 37 = 1033.9 H- 38 = 1038.8 H 39 = 1043.0 H 40 = 1046.5
- .z . 0. I “SEY + NN SUIT « SRR NS ¢ SR
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CASE # 1
e et i Solar Flux: REFERENCFE
Orifices: YES
———PANEL-2 _LOCK.2 : - TsNALOUTI=1050E . Sub-Panel: 2
A21%40.488 A22=135.46 A23=]1 86.41 A24=)45.92 A25=78.221

Location x/L: .25

~—-—--1-— S — -—— m(Na-inlet) = 610 F
T(Na-outlet) : 1050F
xmw—~*mmmw = 2 2
TENA IN = 610,00 TINA OUT= 1050.0 DTz NA = 440.00 T3B NA = 830.00 T8 M = 856,22
OT M=l = 40488 — DIl — = 135,46 — DT PN -x__186ebl DT P=N_=_ 1465.92 - DT2 — = 78,22} -
= L0 s L0 &= o0 s L0 = L0
N = 610,00 N 1L = 612.75 N 2 = 616408 N 3 = 620.06 N 4 = 624,77
N5 _&_ 630,31 N 6= 53674
N 40 = 672.65 N 11 = 684.36 N 12 = 697.17 N 13 = 711,05 N 16 = T25.94
N 15 = T4l.74 N 16 = 758.35 N 17T = T75.65 N 18 = 793,46 N 19 = 8ll.64
N--20-. %= _830e00- — - N-_21 = 868s36 N. . 22 % B6656-—— N 23 = 884.35 —  N-24 =__901.65 -
N 25 = 918.26 N 26 = 934.06 N 27 = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N--35_—=__1029.17 —N_36 = _1035.2 N 37 = _1039.9 N 38 x 1063.9 N 3% = 1067.2 .
N 0 = 1050.0 = <0 - - L0 = L0 = .0
= o = o0 = o0 = L0 = L0
Moo 2. 615,48 - ML =x_ 6194l N2 » 626009 M 3 =m_5629.60 - - N _ . 4_= 636,03 -
L S = 643.45 N 6 = 65l.94 L} 7T = 661.53 M 8 = 672,26 ] 9 = 684,16
M 10 = 697.21 mn o111 = 711.36 M 12 = 726.57 M 13 = T742.74 N 16 = T59.75
N_AS_ = J77.67 - M__ 16 = 395,73 . N 17 = Bl 35 M__18 = _B33.15 H_19 = 851,93 _
M 20 = B870.49 M 21 = 888.65 M 22 s 906022 M 23 = 923,06 " 24 = 939,02
M 25 = 953.99 M 26 = 967.88 N 27 = 980.64 M 28 = 992,23 M 29 = 1002.6
M-30-= J0lle9— - N3] = _1020ed—— —N_32. =_102742 - — N33 . =_1033.3 - ._N_ 34_u__1038,5
M 35 = 10428 M 36 = 1046.5 M 37T = 10495 M 38 = 1051.9 M 39 = 1053.9
M @0 = 1055.5 = L0 - L0 = L0 = L0
. = o — = O x 0 S « U = 0
P = 035.23 4 1L = 643.41 P 2 = 652.97 P 3 = 664,00 4 4 = 676,60
P 5 = 690.83 14 6 = T706.70 [ 4 T = T24.21 [ 4 8 = 743,29 4 9 = T63.84
P-l0—= _785F] - P_1l_ = 80869 P 12 = 832,53 P 13 = 85696 — P lbh_= B8l.b6 -
P 15 = 906.25 P 16 = 930.43 P 17 = 953.85 P 18 = 976,18 P 19 = 997.12
P 20 = }016.4 P 21 = 1033.8 P 22 = 1049.3 P 23 = 1062.6 P 26 = 1073.7
P-—25—=_4082.8 28 = 1100.0 -
P 30 = (1004 P 31 = 1099.7 P 32 = 1098.2 P 33 = 1095,.9 P 34 = 1093.2
P 35 = 1090.2 P 36 = 1087.1 P 37T = 1083.9 P 38 = 1080.8 P 39 = 1077.9
P —40-—-=_1075+2 —- o = 0 = .ol = o0 - —
= .0 s .0 « L0 = L0 = L0
G = 624465 G 1 = 630.55 (4 2 = 63749 [ 3 = 645.57 G 4 = 654.86
- 4
G 5 = 665.44 G 6 = 677.35 G 7T = 690.62 ] 8 = T05.23 [ 9 = T2i.15
G 10 = 738.29 6 11 = 756.54 G 12 = 775.75 G 13 = 795.75 G 14 = 816.33
G_15 % _837.264 G 16 = _858.25 617 = 879.10 6 .18 _x_ 899,56 6. 19 = 919.32_
G 20 = 938.22 G 21 = 956.04 G 22 = 972.61 G 23 = 987.81 G 264 = 1001.5
G 25 = 10L3.8 G 26 = 1024.5 G 27 = 1033.,7 6 28 = 1041.4 6 29 = 1047.8
630 -=. 105360 -~ . -6 -31-»__1057.0 - — 6 32 = 1060.1 - 5. -33_. 3= 1062, 5 346 __x_ 1063.9
G 35 "= j064.8 6 36 = 1065.3 - G 37 = 1065.5 6 38 = ]1065.3 G 39 = 1065.0
G 40 = 1064.6 = .0 & L0 = .0 = o0
- — 0o = 4] a0 F Y o a__o0
H 1 = 608.27 H 2 = 610,68 H 3 = 613.63 H 4 = 617.20 H S = 621.46
H 6 = 626,52 H T = 63243 H 8 = 639.30 H 9 = 647.18 H 10 = 656.13
H. Al = 666elS - — -H. 12 . -5_672.39 . H 13 _=_689.73 — _ H lé& - =_T703.18  _H 15 = 717,70 - -
H 16 = 733.21 H 17 = 749460 H 18 = 766.76 H 19 = 784.53 H 20 = 802.76
H 21 = 82l.25 H 22 = 83%9.83 H 23 = §58.31 H 24 = 876.50 H 25 = 894,22
H. 26 = 911,31 H_ 27 = _927.63 H 28 a 943.05 ____# 29 = 957,67 . H 30 = 9J0.83
H 31 = 983.07 H 32 = 994,18 H 33 = 1006,2 H 34 = 10l13.0 H 35 = 1020.8
H 36 = 10277 H 37 = 1033.5 H 38 = ]1038.5 H 39 = 1042.8 H 40 = 10463
NSNS, SN o N = QO [P SN » SN S U o U PRV,
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CASE # 1

. sSolar Flux: REFERENCE
Orifices: YES

i PANEL -2 LOCEFULL — TINALINI=610F — TsnALOUTImlOS0E — Sub-Panel: . 2
A21=41.740 A22%139.66 A23=192.50 A24=150.76 A425%80.960 T notion x/L: FULL
- | e oo T(Na-inlet) = 610 F
T(Na-outlet) : - 1050F .
ITER NQe 24— GREATEST YVEMPERATURE CHANGE PER ITERATION = .0 . CRITICAL NODE = 2
TZNA IN = 610.00 T:NA OUY= 1050.0 DT: NA = 440.00 T28 NA = 830.00 T8 = 854,96
IT M=hN_. =  4laT40-... DTl — & _ 139,66 DT PN .= _192.50 - DT P=M_= 150,76 — DI2 = _ 80.960 ——
= «0 = «0 = -0 = 0 = o0
N = 610,00 N 1l = 612,75 N 2 = 616,08 N 3 = 620.06 N & = 624,17
N __ 5 = _630a31 . - N__ b & 636,74 N
N 10 = 672.65 N 11 = 684,36 N 12 = 697.17 N 13 = T711.05 N 1l = 725,94
N 15 = Tal.74 N 16 = T758.35 N 17 = 775.65 N 18 = 793,46 N 19 = 8ll.64
N._ 20 = 83000 . N 23 = 868,36 N 22 = 866,564 N 23 = 884235 . N_26_5_90l 65
N &5 = 9l8.206 N 26 = 934,006 N 27 = 948,95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997,95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N._35_=»_JQR9.7 N 36 = ]1035,2 = N 37 = 1039,9 N 38 = ]063.9 N 39 = J0b7.2
N 40 = 1050.0 = L0 s o0 = .0 = L0
= -0 = «0 = o0 - «0 = «0
N . __ = 61565 M)l = _6l8,62_ . M2 ®m_ 624,34 .M 3 = £29,90 = N & __=_ 636,38
L] 5 = 643.86 [ ] 6 = 652.40 ] T = 662.06 ] 8 = 6T2.87 ] 9 = 684,84
M 10 = 697.97 N LlLl = T712.20 M 12 = T727.48 M 13 = T43.T72 N 164 = 760,80
M_ 15 = 778,58 M 16 = T96,89 M 17 = R1S5,.55 M 18 = 83,38 = M 19 = 853,17 =
M 20 = 8Tl.74 M 2] = 889.89 M 22 = 907.45 M 23 = 924.26 - K 264 = 940,18
M 25 = 955,09 M 26 = 668.93 M 27 = 98l.62 M 28 = 993,14 N 29 = 1003.5
M__30.-3._ 10127 .. - M_31 & _1020,7_ M __32 = _ 1027.8. . 210338 . —_M_3_ =_1038.9
R 35 = ]1043.2 M 36 = ]046.8 M 37T = 104%9.8 M 38 = 1052.2 M 39 = 1056.1
M 40 = 1055.6 = o0 - 0 L «0 - «0
_— =_ o0 = 0o = 4} s 0 = J o)
[ = 636405 P 1 = 6kbodl P 2 = 65417 P 3 = £65.44 P 4 = 678.30
P 5 = 692.80 P 6 = 708.99 P T = 72682 P 8 = 746.26 P 9 = T67.17
P10 = J894l.._. £ 1l _=_8l2.75 . _p..12 = 836,96 . P _13 = 861l.72 - P & _ = BB6,TI ___
T 15 = 911,62 P 16 = 936.05 P 17 = 959.68 P 18 = 982.15 P 19 = 1003.2
' 20 = 1022.5 P 21 = 1039.9 P 22 = 1055.2 P 23 = 1068.4 P 26 = 1079.3
25— = ]088el - B 26 _x_1094,9 P 27 = 1098.6 .. P 28 = 1102.6 P 29 = 11040
S 30 = 110%.] P 31 = 1103.1 P 32 = 110l.1 P 33 = 1098.6 P 3% = 1095.5
P 35 = 1092.2 P 36 = 1088.7 P 37 = 1085.3 P 38 = 1082.0 P 39 = 1078.9
’___“___;_1,01&;‘ FY 0 = 0 . O 3 . . ) -
= 0 = «0 = «0 = 0 = 0
G = 625.10 G 1 = 631.10 G 2 = 638.15 [ 3 = 646,36 [ 4 = 655.79
G 5 = 666.53 G 6 = 678,61 G T = 692.06 G 8 = T06.86 [ 9 = T22.98
6 10 = 740.32 G 11 = 758.77 G 12 = 7T78.19 G 13 = T798.38 G 14 = 819.13
G645 —=_ 840420 —— 5 16 - = 86135 —— L6 17T . = 882.3) —— 618 = _902.82 6 19 = 922,65
G 20 = 941.57 G 21 = 959,37 G 22 = 975.90 G 23 = 99),01 G 26 = 1004.6
G 25 = 1016.7 G 26 = 1027.3" G 27 = 1036.3 G 28 = 1043.8 6 29 = 1050.1
G- --30--= 1055.0 - —- 631 -=_1058.9 - - 6-32-—=_106leT— 633 =_1063.8 — L 6= 1065,
G 35 = 1065.9 G 36 = 10¢€6s2 G 37 = 1066.2 G 38 = 1066.0 6 39 = 1065.6
G 40 = 1065.1 = o0 = L0 a L0 = o0
= _ 0 = 0 x D. = 0 =, O
H 1 = 608.13 H 2 = 61C.52 H 3 = 613.43 H & = 616.96 H S = 621.19
H 6 = 626420 H 7 = 632,07 H 8 = 638.88 H 9 = 646,71 H 10 = 655,61
H- Al = 665462 H 12 = 67677 - —H 13 . 2_689.06 — — H Lo =m_T02ehT——— - H 15 -2 786,95 -
H 16 = 732.42 H 17 = 748.79 H 18 = 765.93 H 19 = 783.69 H 20 = 801.91
H 21 = B820.41 H 22 = 839.00 H 23 = 857.50 H 24 = B875.72 H 25 = 893,647
H.—26 -2 910,60 _H 27 = 926,96 H 28. =% 962.63 __ H 29 =__956.90 M 30 - =__970.31
H 31 = 982.61 H 32 = 993,77 H 33 = 1003.8 . H 3¢ = 1012.7 H 35 = 1020.6
H 36 = 1027.4 H 37 = 1033.3 H 38 = 1038.4 H 39 = 1062.6 H 40 = L1046.2

[ S + DU YOS » J U SU + S — - O
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PANEL TEMPERATURE DISTRIBUTION

CASE 1

SET 3 Subpanel Boundaries

Solar Flux Distribution: REFERENCE

Orifices: Yes: Orificed so as to match tube flow rates to
reference flux distribution

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

610°F
1050°F (all tubes)

5370F/sjh

FORM 719-P REV. 2-80
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CASE # 1
e . e i~ __SOlar Flux: REFERENCE
Orifices: YES
— {QIAICL = G225 MUIN2 - TINAIA—= 610 sNAOUTI= 30508 SUb-Panel: 1l
A21= 9.94 A22= 33.133 A23= 43.17 A24= 33.23 A25= 16.662 Iocation x/L o
e e (Na-inlet) = 610 F
1 T(Na -outlet) : 1050F
ITER MOe- - —— 2o —GREATEST TEMPERATURE -CHANGE PERITERATION. = .0 CRITICAL NODE= 3 -
T:NA IN = 610,00 T:NA OUT= 105040 DTz NA = 440.00 T38 NA = 830.00 TiB M = 835.9
T MaN = 9.9400-- - DTl—---——= 33,133 . —- DI PoN -2 . 43,170 —— DT Pei .= 332230 — T2 m 160662
- .0 = L0 a .0 a .0 = .0
N = 610.00 N 1 = 612.75 N 2 = 616,08 N 3 = 620.06 N & = 626.T7
N5 = 63030 —— N 6 =_636.7
N 10 = 672.65 N 11 = 6B4.36 N 12 = 697.17 N 13 = T711.05 N 14 = T25.9%
N 15 = 741.74 N 16 = 758435 N 17 = T75.65 N 18 = T793.46 N 19 = Bll.64
N—-20 =--830e00  — -—N—21 — = 368436 ~— ~—N--22 -2 - 866e5b— ———N—23 —=——8B84n35———— N —24 —=— 90l 465 — -
N 25 = 918.26 N 26 = 934.06 N 27 = 948.95 N 28 = 962.83 N 29 = 915,64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
WN-35 = 1029.7 N 36 = 1035.2— N_-37 = 1039.9 N 38 = 1043.8 N 3% = 106Te2——
N 40 = 1050.0 = L0 - .0 = .0 - L0
= .0 = L0 = L0 = L0 = L0
M & 61135 — - M) m H5lbedV— M2 5]BeOb M3 = H522.40 M A4 = 62754 -
M 5 = 6£33.54 N 6 = 640.47 M 7 = 64B.40 M 8 = 657.39 K 9 = 667.68
M 10 = 678.68 W 11l = 690.99 M 12 = T704.39 N 13 = 718.83 N 16 = T36.24
M 15— = 25051 — M_ 16 = T67.53— N _17 = T§5.15 Mo 18 = §03e2l — M 19 = §21.53
M 20 = B839.96 M 21 = 858,25 M 22 = B876.28 M 23 = 893,86 M 26 = 910.82
M 25 = 927.03 N 26 = 962,37 M 27T = 956,73 N 28 = 970.04 N 29 = 982.27
—30—= 993,38 —_N_31-=_ 1003eh—— —M-32—= _1002.3 — — M 33--=_}020s1 - M 364 .= .1027.0
M 35 = 1032.9 M 36 = 1038.0 N 37 = 1042.3 M 38 = 1045.9 M 39 = 1048.9
M 40 = 105i.3 a .0 = .0 = .0 = .0
‘-._‘ig‘ =, O. 3 V& = -0 Py _n
P . = b5l5.86 P 1 = 619.85 P 2 = 6264e62 P 3 = 630.23 P 4 = 636,78
P 5 = 644.32 P 6 = 652.9 P 7 = 662.68 P 8 = 673.57 P 9 = 685.63
R -40-= 698483 — P .11 = T13ed5 - P 12 = T2852 —— R -13 - = Téhb B4 P 14 = T61.99
" 15 = TT79.84 P 16 = 798.21 P 1T = 816092 P 18 = 835.78 P 19 = 856.59
' 20 = 873e17 P 21 = 891.31 $ 22 = 908.85 P 23 = 925,62 P 24 = 941.50
—25 & 956,36 — P26 = Q10 L2 P27 = 982, 3b—— P 28 -= 804 1T P 20 = 100kebh —-
¥ 30 = 1013.5 P 31 = 1021.5 P 32 = 1028.5 P 33 = 1034.4 P 34 = 1039.5
P 35 = (043.7 P 36 = 1047.2 P 37 = 1050.1 P 38 = 1052.5 P 39 = 105.3
P M) w0558 — - ——— = 0. ——— e _ e e - - m G0 -
= «0 = «0 - 0 - «0 - «0
G = 613.59 6 1 = 617.11 G 2 = 621.32 6 3 = 626.30 6 4 = 632.14
6 S = 638.91 G 6 = 66669 6 T = 655.52 G 8 = 665.46 G 9 = 676,53
G 10 = 688.73 G 11 = 702.0¢ 6 12 = T16e42 G 13 = 731.80 6 14 = T48.08
-5 = 785,13 G 16 = 782.82 G 17 = 800.99 G 18 = Bl19.66 G 19 . .=_ 838,01
G 20 = 856.51 G 21 = 8T4.73 ¢ 22 = 892.52 G 23 = 909.69 6 26 = 926e11
G 25 = 94l.65 G 26 = 956.20 6 27 = 969.69 G 28 = 982.07 G 29 = 993.32
6 -30 .= _1003.4 —- - G 31 = 1012.4- - G .32 = 1020.3. G 33 = 1027.3 G.34 = 1033.2
6 35 = i038.3 G 36 = 104246 G 37 = 1046.2 G 38 = 1069.2 G 39 = 10516
o 40 = 1053.6 = «0 = «0 - o0 = -0
e _m__ o0 . = 0 a__0 = 0 B NP »
H 1 = 6ll.66 H 2 = 6la.76 H 3 = 618.49 H 4 = 622,93 H S = 628.16
H o = 634225 H 1 = 641.29 H 6 = 649433 H 9 = 658.43 H 10 = 668.63
H 1l = 679.% ... H..12 .= _692.36 M- 13 = T05.86 - H Q4. m_T20,60_ - - H. 15..% _735.,89
H 16 = 752.24 H 1T = 769.31 H 18 = 786.97 H 19 = 805.05 H 20 = 823.37
H 21 = 86l.77 H 22 = B860.04 H 23 = 878.02 H 24 = 895.53 H 25 = 912.41
H26.% 928,53 M 27 m Q43,26 _H 28 _=_ _958.02 H 29 _®. 911,22 . K 30 = 983,33
H 31 = 994.33 H 32 = 1004e2 H 33 = 1013.0 H 3¢ = 1020.8 H 35 = 1027.5
H 36 = 10334 H 37 = 1038.4 H 38 = 1062.6 H 39 = 1046e2 H 40 = 1049.1
PR I . - - .= . a0- - . s o0 .- e =

- e _ gD
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'CASE # 1
. Solar Flux: REFERENCE
Orifices: YES
) = 10506 Sub-Panel: 1 2

5= 66.558  Tocation x/L: L0 O
e e e e oo T(Na-inlet) = 610 F

. T(Na-outlet) : ~* 1050F
ATER-NQo— - - 2o GREATEST-TEMPERATURE - CHANGE PER JTERATION = 0 . CRITICAL NDDE = 2
TSNA IN = 610.00 TiNA OUTs 1050.0 DT: NA = 440.00 T3B NA = 830,00 TsB N = 851,03
T N=N -=. . 354160 - - D]l ——= 11757 - — DI PoN_=_160.50— — - DV P~ = 12534 DI2— = 66.558

= .0 = L0 = o0 = L0 = o0
N = 610.00 N 1 = 61275 N 2 = 616.08 N 3 = 620.06 N b = 626,77
N-—5 .= . 630e3l—— N6 = _638.Th— N _T n bhbolbh N 8§ = _§
N 10 = 672.65 N 11 = 684436 N 12 = 697.17 N 13 = T711.05 N 16 = T25.9¢
N 15 = 741,74 N L6 = 758.35 N 17 = 7T75.65 N A8 = 793.46 N 19 = 8ll.64
N 20 = 830,00 - - N .21 2 868.36 - — N 22 =_866.54. . - —N-23 = 886435 —— N 24 = 901.65
N 25 = 918.26 N 26 = 934,06 N 27 = 948.95 N 28 = 962.83 N 29 = 975,64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = ]1015.9 N 3% = 1023.3
N 35 = 1029.7. N 36 = _1035.2 . N 37 = 1039.9 N 38 = ]063,9 AN _39 = _1067.2
N 40 = 105040 = o0 - = «0 L 0 - -0

= 0 = L0 = .0 = L0 = L0
M % _blealb .. M ] = 618.53 . . M2 = 623,03 MK 3 = 628.36 .. M s = 636,55 -
M 5 = b64loT2 ] 6 = 649.94¢ " T = 659.24 ] 8 = 66%9.67 ] 9 = 68l.25
M0 = 693.97 M 11 = T07.81 M 12 = T22.70 M 13 = T38.57 " 16 = 755,30
M. 15 = T72.77 .. M 16 = T90.81 M 17 = $09.26 M 18 = 827,93 =N 19 = B&H.H2
4 20 = B865.16 M 21 = 883,34 M 22 = 901.00 M 23 = 917.97 M 264 = 934,10
M 25 = 949,29 M 26 = 963.43 M 27 = 976417 M 28 = 988.36 M 29 = 999,09
M_30 .= 1008.7-. - M _31.-3_ _J0)7al—— - M 32 = _J026.6 - K _33_ = _1031.0. . — M 346._=_1036.5 -
M 35 = 106lL.1 M 36 = 1045.0 M 37 = 1048.2 M 38 = 1050.9 M 3 = 1053.0
M 40 = 1054.8 = L0 = o0 = o0 = L0
. = 3 2 L0 = Vol =3 D - o
P = 631.72 [4 1 = 639.15 P 2 = 647.84 4 3 = 657.89 P 4 = 669.40
p 5 = 682.42 P 6 = £96.98 P T = 713.08 P 8 = T30.68 P 9 = 749,70
P L0 . —5_.770.00 SP1ll = 79141 - P Q12 % _Bl3.T2 - P _ 3 = _B36.68 - P . J&_=__§60.00
P 15 = 883.38 P 16 = 906,51 P 17 = 929,08 P 18 = 950.78 P 19 = 971.34%
P 20 = 990.50 P 21 = 10081 P 22 = 1023.9 P 23 = 1037.8 P 24 = 1049.8
P25 .3 _1059.9 P 26 = 1068e) ——— P 27 =& J0Tbabh . P 28 =  [0F9. 46— P 29 =__1082.,7
P 30 = 10847 P 31 = ]085.6 P 32 = 1085.6 P 33 = 1084.8 P 34 = 10835
P 35 = 108l.8 P 36 = 1079.9 P 37 = 1077.8 P 38 = 1075.7 P 39 = 10736
P.. 43 =__1011e7 =__o0 - F'o} =__ o0 = o0

= .0 = .0 = .0 = .0 = o0
G = 622.71 G 1 = 628.20 6 2 = 634,67 6 3 = 642.20 G & = 650.89
S S = 66U.81 G 6 = 672.00 G T = 684e49 G 8 = 698.28 G 9 = Ti13.35
o lu = 729.63 G 1iI = 747.02 G 12 = 1765.39% 6 13 = 784.58 G 14 = 804,41
o L5 = d2¢e865 - G l6--=. 865.08-- - . G._ 17 -2_BES,46. - G- .18 = __885.55 — . 6 -.19_.=_.90S5.12. -
G 2V = 923.94 G 21 = 94}.84 G 22 = 958,62 G 23 = 9T4.17 G 26 = 988,37
S 25 = 1001.2 G 26 = -10l2.5 6 21 = 1022.5 G 28 = 1031.0 G 29 = 1038.3
S 30 = 10%e.] G 31 = 1049.2 6 32 = 1053.2 --.. 6-.33 = .1056.2 -6 34 .= 10%58.5
S 35 = 1060.2 G 36 = 10¢€1.3 G 37 = 1062.1 6 38 = 1062.5 G 39 = 1062.7
G 40 =  lloc.7 = o0 = o0 = L0 = L0

IO Y + B SVUNEE S + SNSRI S + 1 e - a0 _ . ® &0
[ L = 608.86 H 2 = 6l1l.40 H 3 = 6l4.49 H 4 = 618.20 H S = 622.66_
H 6 = 627.87 H T = 633.99 H 8 = 641.08 H 9 = 649.15 H 10 = &58.32
H 1 = 668,60 H 12 = .680.02 H 13 2 592.56 . _H-lb&_ s 70620 - —-H 15 = 720,89
H L6 = 736655 H 17 = 753,06 H 18 = 770,31 "H 19 = 788.13 H 20 = 806.37
4 21 = B24.85 H 22 = 843,38 H 23 = 86l1.77 H 24 = 879.84 H 25 = 897.41
.26 & 91633 - . H .27 3 _930e%6. . .. H 28__.=_ 945,61 _ . H 29 = _959.88 . H 30_.=a_973.02
H 31 = 985,05 H 32 = 995.,9% H 33 = 1005.7 H 34 = [1014.4 H 35 = 1022.0
H 36 = 1028.7 H 37 = 1034.4 H 38 = 1039.2 H 39 = 1043.4 H 40 = 1046.8
.= o0 . e = L0 = . o0 PR - . = o0 - - - [ e e
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CASE # 1.

Solar Flux: REFERENCE
Orifices: YES

A QAAICL B 1a 20— MW/NM2 . TENALIN)_x 610F 2 10s5¢ Sub-Panel: 2
A21= 41.T4 A22=139.66 A23=192.50 A24=150.76 A25= 80.98 Location x/L: 1.0
oy - m(Na-inlet) = 610 F
I T(Na-outlet) : 1050F
ITER NG. 2.  GREATEST TEMPERATURE CHANGE PER ITERATION = .0 CRITICAL NODE = 2
TiNA IN = 610.00 TiNA OUT= 1050.0 DY3 NA = 440.00 T2B NA = 830.00 T3EB M = 854,96
JT M=N - = - 4le?40 DIl = 139406 DT P-N_= 192.50 _ DI P=~M_ = 150.76 _ DI2 = 80.980_
= .0 = L0 = .0 = .0 = .0
N = ©10.00 N L o= 612.T5 N 2 = 616.08 N 3 = 620.06 N & = 626.77
N S_ = _6£30.31 AN 6 .= 636,74 N1 = Hhé.lh N B = 652,56 ... N __ 9 = 6562.05
N 10 = 672.65 N 11 = 684.36 N 12 = 69717 N 13 = 711.05 N 16 = 725.94
N 15 = T74leT N 16 = 758,35 N 17 = T75.65 N 18 = 793.46 N 19 = 8ll.64
N_-20- = 830500 - N 21 = 868436 - N_—-22 % _B66e5h N 23 = _8Bke35 . N_ 24 = Q01,65 .
N 25 = 918.26 N 26 = 934,06 N 27 = 948.95 N 28 = 962.83 N 29 = 975.64
N 30 = 987.35 N 31 = 997.95 N 32 = 1007.4 N 33 = 1015.9 N 34 = 1023.3
N_35. = 10297 N 36 = 1035.2 N 37 = ]039.9 N 38 = 1063.9
N 40 = 1050.0 = .0 . = .0 = .0 = .0
= L0 = L0 = L0 - «0 = L0
Mo 2 61565 M __ 1 = 651962 . M 2 m 626.34 M. 3 = 629.90 N _ b =m_636.38 __
M 5 = 643,80 M 6 = 652,40 M 7 = 662.06 N 8 = 672.87 N 9 = 684.84
M 10 = 697.97 M oIl = T712.20 N 12 = T27.48 N 13 = 763.72 M 14 = 760.80
M 1S5 = _J718.58 M _16 = 796,89 M 17 = _BL5.55 N 18 = 836,38 M 19 = 853,12 =
M 20 = 8Ti.T7% M 21 = 889.89 N 22 = 907.45 N 23 = 926,26 M 26 = 960.18
N 25 = 955,09 M 26 = 968.93 N 27 = 98l.62 M 28 = 993.14 N 29 = 1003.%
M 30 = 1012.7 . _M_3l = 10207 . .M .32 = 1027.8 M 33 =m_1033.8 M 36._=_1038.9
M 35 = 10432 M 36 = 104648 M 37 = 1049.8 N 38 = 1052.2 M 39 = 1054.1
M 40 = 1055.6 = .0 = .0 = .0 = o0
= F'e = <. I F's 1 =0 S 1
? = 636.05 P 1 = 6kbesl P 2 = 654.17 P 3 = 665.46 P & = 678.30
P 5 = 692.80 P 6 = 708.99 P 7 = T26.82 P B8 = 766.26 P 9 = 76T.17
P 10 .7 789.4l - P11 = _Bl2.75 . P - 12 = 83696 P 13 = _86leT2 P lb_m_ 886TI— ..
15 = 911.62 P 16 = 936,05 P 17T = 959,68 P 18 = 982.1%5 P 19 = 1003.2
20 = 1022.5 P 21 = 1039.9 P 22 = 1055.2 P 23 = 1068.4 P 26 = 1079.3
25— = 1088el-— P 26 x_ 10969 — P 27 = 1099e6 - P 28..m 1l02e6.— P 20 m_ 11060
P 30 = 1104el P 31 =. 1l03.1 P 32 = 110l.1 P 33 = 1098.6 P 34 = 1095.5
P 35 = 1092.2 P 36 = 1088.7 P 37 = 1085.3 P 38 = 1082.0 P 39 = 1078.9
P _40 =  }31076.1- - = .0 = o = 0 = 0 -
= ,0 = .0 = .0 = .0 = .0
G = 625.10 6 1 = 631.10 6 2 = 638.15 6 3 = 686.36 6 & = 655.79
G 5 = 666.53 G 6 = 678.61 6 71 = 692.06 G 8 = 706.86 6 9 = 722.98
6 10 = 740.32 6 11 = 758.77 G 12 = 778.19 6 13 = 798.38 G 14 = 819.13
G-—d5_ = 840420 - .G 16 .= B861.35._ . 6. 17 = 882.31 G 18 = 902,82 G- 19 = 922,65
G 20 = 941.57 G 21 = 959.37 G 22 = 975.90 G 23 = 991.01 G 26 = 1004.6
G 25 = 1016.7 G 26 = 1027.3 6 27 = 1036.3 G 28 = 1063.8 6 29 = 1050.1
G -30 = 1055.0 6 31 = 1058.9 .. 6 32.. = 106le7 .. G 33_= _1063.8 .. . .6 36 = 1065.1
G 35 = 1005.9 G 36 = 106b.2 6 37 = 1066.2 G 38 = 106640 G 39 = 10656
G 40 = 1u6S.l = o0 = o0 = L,0 = L0
e _ QD % __o0 n {1} E__ oD =0
H 1 = 608.13 H 2 = 61C.52 H 3 = 613.43 H & = 616.96 H 5 = 621.19
H 6 = 626420 M T = 632,07 H 8 = 638,88 H 9 = 666.71 H. 10 = 655.61°
Hodl = 665462 - H_12 =_.676.77 . - H |3 = 68906 —H 16 = 702,47  _H_ 15 = _716.95 .
Ao16 = 732,42 H 17 = 748.79 H 18 = 765.93 H 19 = 783.69 H 20 = 80l1.91
H 21 = 82u.41 H 22 = 839,00 H 23 = B857.50 H 24 = BT5.T2 H 25 = B893.47
H 26 % 91060 — _H 2T = 926,96 M 28 = 962463 M. 29 = 955.90 . _H 30 = 970.31
H 31 = 982.61 H 32 = 993.77 H 33 = 1003.8 “H 3¢ = 1012.7 H 35 = 1020.6
H 36 = 1027.4 H 37,

1033.3 H 38 = 1038.4 H 39 = 1042.6 H 40 = 1066.2

=
= L0 — B - = . 0 [R S — SN UGN+ [FUURUR USSR | SISO « USSR P
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PANEL TEMPERATURE DISTRIBUTION

CASE 1
SET 4 Subpanel Boundaries

Solar Flux Distribution: REFERENCE

Orifices: Yes: Orificed so as to match tube flow rates to
reference flux distribution

610°F
1050°F (all tubes)

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

5370F/sjh

FORM 718-P REV. 2-80
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CASE # 1
L ... So0lar Flux: REFERENCE
Orifices: YES
o {QUAMCL = 02225 MW/M2. — T:NA{IM = 600F.— _T:NALOUT)_=_1100F_ Sub-Panel: 1
A21® 9.94 A22= 33.133 A23= 43,17 A24= 33.23 A25= 16.662 Iocation x/L: O.
o . __ T(Na-inlet) = 600 F
[ T(Na-outlet) : VYOO F
ITER NOe-—— 2+ GREATEST TEMPERATURE_CHANGE PER JTERATION = .0 CRITICAL NODE = 2
T:NA IN = 600400 TINA OUT= 110040 DTz NA = 500.00 128 NA = 850,00 TiIB M = 855.94
IT M=l = .9.9400 . - DTL. .. =_334133 - OT P=N =__43.170 _ DT PwN _w_33.230-— DI2 .= _ 16,462 . -
= «0 = «0 = 0 = «0 = 0
N = 600.00 N 1 = 603.13 N 2 = 606.90 N 3 = 611.43 N & = 616.79
N 5 = 623.08__ N 6 = £30.39 N 7 = 63879 N 8
N 10 = 671.19 N 11 = 684.50 N 12 = 699.06 N 13 = 714.83 N 16 = T31.75
N 15 = 749.71 N 16 = 768.58 N 1T = 788.23 N 18 = B808.48 N 19 = 829.14
N-20_m_850+00-— - N .21 _= 870.86 — N 22 = 89152 — _N_-23 =_Qll.T7 N24_ = 93k —
N 25 = 950.29 N 26 = 968.25 N 27 = 985.17 N 28 = 1000.9 N 29 = 1015.5
N 30 = 1028.8 N 31 = 1040.9 N 32 = 1051.6 N 33 = 106l.2 N 3 = 1069.6
N_35 = _J076.9 . N 36 = 1083,2 N 37 s 1088.6 N 38 = 1093.1 _N_39 » 1096.9
N 40 = 1100.0 = .0 . - .0 = &0 = .0
= .0 = .0 = .0 = L0 = .0
M m 60le35.._ . M _1 = 60676 —_ . N _2 = 608,87 M. 3 = £)3.T7 ___ M __4&_=_ 519.55
M 5 = 626.31 M 6 = 634,12 N 7T = 643.06 M 8 = 653.20 M 9 = 664,58
N 10 = 677.22 M 1l = 691.13 M 12 = 706.28 N 13 = T22.61 N 14 = 740.08
H_15 = TSBekB ____ M_16 = TIT.26_ M _ 1T = 797.74 ___ M _ 18 = Bl8.22 M 19 = £39,03
M 20 = 859.94 M 21 = 880.7T5 M 22 = 901.26 M 23 = 921.27 M 26 = 940,59
N 25 = 959,07 M 26 = 976.56 N 27T = 992,95 M 28 = 1008.2 M 29 = 1022.1
M. 30 = 1034e8 ..M. 3. =_ 1066.3_ _ M 32 = 10565 .M _33 .2 _ 1065.5 M _36 = _1073.3 .
M 35 = 1080.1 M 36 = 1086.0 N 37 = 1090.9 M 38 = 1095.1 n 39 = 1098.5
M 40 = 110l1.3 = .0 = .0 = L0 = .0
= o - 0 = D -y O - 0
P = 605.84 P 1 = 610.23 P 2 = 615.45 P 3 = 621.60 P 4 = 628.79
P 5 = 637.09 P 6 = 646.59 P 7 = 657.33 P 8 = 669.37 P 9 = 682.72
P10 = 691,38 P 1l = T13.29 . ... 12 _®=_T30ebl - P13 = _TéBeb2 — P _lb_=_T67.80 - .
T 1S = 787.80 P 16 = 808.44 P 17T = 829.50 P 18 = 830.80 P 19 = 872,09
20 = 893.17 P 21 = 913.82 P 22 = 933.83 P 23 = 953,04 P 24 = 971,27
__25 .= o84_30 y -] 26 = 100433 -] 21 = 10180 F ] 28 = 1032.3 P 29 AR 1“"3—
r 30 = 10550 P 31 = 1064.4 P 32 = 1072.7 P 33 = 1079.8 P 36 = 1085.8
P 35 = 1090.9 P 36 = 1095.2 P 37 = 1098.7 P 38 = 110l.6 P 39 = 1104.0
P 40— = _1105.8 - = 0 . = .0 - .0 = .0
= .0 = .0 s L0 - .0 = .0
'] = 603.59 G 1 = 607.48 G 2 = 612.15 G 3 = 617.68 6 & = 624.16
G 5 = 631.68 6 6 = 640.33 G 7 = 65018 6 8 = 661.26 6 9 = 673.62
G 10 = 687.27 G 11 = 702.18 G 12 = 718.31 G 13 = 735.58 G l4 = 753.89
G 15 =2 F33e10—— " G- A6 m 793,05 — - —G 17 —x_B13.57 - - G- ABm §Io0kb—— G 19 = _§55.51 — -
G 20 = 876451 G 21 = 897.24 G 22 = 917.50 G 23 = 93T.11 6 24 = 955,88
G 25 = 913.69 G 26 = 990.39 G 21 = 1005.9 G 28 = 1020.2 G 29 = 1033.2
G--30_—=. ]044s9. - — G- 31.= 1055.3 - G 32 = 10565 -~ 6 33 .m _1072e6— — & Db -=__ 10796 -
G 35 = 1085.5 6 36 = 1090.6 G 37 = 1094.8 G 38 = 1098.3 G 39 s 1101.2
G 40 = 1103.6 = .0 = .0 = .0 = o0
= 0 = 0 = 0 P 0 L m o0
H 1 = 602.04 H 2 = 605.59 H 3 = 60987 H & = 614.95 H 5 = 620.93
H 6 = 627.90 H T = 635.94 H 8 = 645.13 H 9 = 655.53 H 10 = 667T.17°
Hll—= 680e08 — ——H--12 = 694225 - H 13 .3 T709.64 - H -lb = 72621 - — H--15 = T43.86 ——
H L6 = T62.47 H 17 = 781.90 H 18 = 801.99 H 19 = 822,54 H 20 = 843,37
H 21 = 864.27 H 22 = 885.02 H 23 = 905.43 H 24 = 925,30 H 25 = 944,45
H—26-—%_ 962472 H 27 .= 979.98-— — -—H—28_-%_996e13 ——— H 29 = _J0llel-——— H 30 = 1034e8
H 31 = 1037.2 H 32 = 1048.4 H 33 = 1058.4 H 364 = 1067.1 H 35 = ]1074.8
H 36 = 108l.4 H 37 = 1087.0 H 38 = 1091.8 H 39 = 1095.8 H 40 = 1099.1
SR SIS ; SIS S ) ) - - = . o0 —— e B e et [




A QI AICL-m De9T —MW/M2 - TINAL

IN) = 600F - T2NALGUT
A232160.50 A24=125.34 A25= 66.558
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CASE # 1
o - —~.- Solar Flux: REFERENCE
_Orifices: YES
)= uoas Sub-Panel: 1 2

= =
A21= 35,16 A22=117.57 Location X/L: 1.0 0.0
- 1 T T T———— —eemeimm oo — T(Na-inlet) = 600 F
T(Na-outlet) : .|l0oF
dTER NGe 2. _ GREATEST TEMPERATURE CHANGE PER ITERATION = o0 T2 . T i
TSNA IN = 600.00 TZNA QUT= 1100.0 DTz MA = 500.00 T:B NA = 850.00 Tz6 N = 871.03
IT M=N = 35460 . DTl = 117457 DY PoN..m 16050 - DI-PoM._m. 125036 — DI2 —— ® 66,558 _ .
= .0 = .0 = .0 = <0 = .0
N = 600.00 N 1 = 60313 N 2 = 606.90 N 3 = 6ll.43 N & = 616.79
N 5 = _ 623,08 N . N 1 = 638,19
N 10 = 671419 N 1l = 684.50 N 12 = 699.06 N 13 = 714.83 N 1¢ = T731.7%
N 15 = 749.71 N 16 = 768.58 N 17 = 788.23 N 1B = 808.48 N 19 = 829.14
No20 3. 850200 o N 212 870086 — N _22 % 891052 ———-. N 23 a QUL TT o N 26 = 932 - —
N 25 = 950.29 N 26 = 968.25 N 27 = 985.17 N 28 = 1000.9 N 29 = 1015.5
N 30 = 1028.8 N 31 = 1040.9 N 32 = 1051.6 N 33 = 106l.2 N 34 = 1069.6
N_ 35 _ = _1076.% _wwﬂwwm—u_mu
N 40 = 1100.0 = L0 = 40 b 0 = L0
= o0 = .0 = L0 = L0 = o0
k] =_b604e76 M._ 1 = 608,91 M__ 2 =_ 613,86 N 3 5 61972 N _6._5_626.56
N S = 634449 M 6 = 643.58 L} 7 = 653.89 L] 8 = 665.47 L] 9 = 678.35
M 10 = 692.52 M 11 = 707.95 N 12 = 724,59 M 13 = T742.35 M 14 = T6l.11
M 1S5 = _780.73 . N 16 = BOl.06 M 17 = B2l.B5% M 18 = _842.9
N 20 = 885.16 N 21 = 905.85 n 22 = 925.98 M 23 = 945.38 M 26 = 963,87
M 25 = 98l.32 M 26 = 997.62 K 2T = 1012.7 M 28 = 1026.5 K 29 = 1039.0
MN_30.—= 3050,1 N3] = 1060,1 M 32 = _ 1068.8 M _ 33 = 1076.3 - N _34_=_1082.8 -
M 35 = 1088.3 M-36 = 1093.0 M 37T = 1096.9 M 38 = 1100.1 M 39 = 1102.7
M 40 = 1104.8 = L0 = L0 = L0 = o0
= O . 0 m ¥ a0 = .0
14 = 621.72 P 1 = 629.52 P 2 = 638.67 4 3 = 64%9.26 [ 4 4 = 66l.4)
P 5 = 675.18 P 6 = 69C.62 P 7 = T707.73 P 8 = T26.48 P 9 = T46.79
P lO—m_T6Be5 P l)l = T9LaS55. - — P12 . =m_ 815,61 P 13 & B40.46 P __l&_=_B865.8]1
P 15 = 891.35 P 16 = 9l6.74¢ P 1T = 94l.67 P 18 = 965.80 P 19 = 988.84
P 20 = 1010.5 P 21 = 1030.6 P 22 = 1048.8 P 23 = 1065.2 P 24 = 1079.6
P25 = _1091.9 P 26 = 02,3 P 27 = J110.8 — P 28 .= JiiT.5 P 29 = 1122.5
P 30 = 1126.2 P 31 = 1128.5 P 32 = [1129.8 P 33 = 1130.2 P 34 = 1129.9
P 35 = 112%.0 P 36 = 1127.8 P 37 = 1126.4 P 38 = 1124.9 P 39 = 1123.3
P- %0 —=_1121e7 = 0 = o0 - 0 = o0 -
= L0 = L0 = L0 = L0 s L0
G = 61271 [ 1 = 618.58 [ 2 = 625.50 9 3 = 633.57 G 4 = 6£42.91
G 5 = 653.58 [ 6 = 665.64 G T = 67914 G 8 = 694.09 G 9 = T10.45
6 10 = 7T28.17 6 L1 = 747.16 G 12 = 767.28 G 13 = 788.36 G 14 = 810.22
615 = 832.61 G—1l6 = _855.31 G611 = B8Ok G 18 = 900,51 _ G .19 = 922,61
G 20 = 943.94 6 21 = 964.34 6 22 = 983.60 G 23 = 100l.6 6 264 = 1018.1
G 25 = 1033.2 G 26 = 104b6.7 6 27 = 1058.7 G 28 = 1069.2 G 29 = 1078.2
630 = 1085.8  —6-31-=__1092.2 - -—-6-32- = _10%%eb-—— — 6 --33..m l10leb .- -6 34_=._ 1104.9
G 35 = 1107.4 6 36 = 1109.3 G 37 = 1110.7 G 38 = }111.7 6 39 = 1112.3
G 40 = 1112.7 = o0 = L0 = L0 = o0
— 03 = 0 ». 0 F O = 0
H 1 = 599.24 H 2 = 602.23 H 3 = 605.856 H 4 = 610s22 H & = 615.41,
H 6 = 621.52 H 7 = 628.64 H 8 = 636.86 ° H 9 = 64625 H 10 = 656.86
Hooll = 66876 . . H. 12 8 681.90_ . . H_ 13 =_696.364 — H 16 s _T12.0l  _H 15 = T28.86
H 16 = T746.78 H 17 = 76%5.65 H 18 = 7T85.32 H 19 = 805.63 H 20 = 826.37
H 21 = B847.36 H 22 = 868.36 H 23 = 889.18 H 264 = 909.61 H 25 = 929.45
H. 26 = _ 948,52 = H 27 = 966.68  H 28 = 983.78 = H 29 = 999,74 __H 30 = 1016.5
H 31 = 1027.9 H 32 = 1040.1 H 33 = 1051.1 H 34 = 1060.7 H 35 = 1069.3
H 36 = 1076.6 H 37 = 1083,.0 H 38 = 1088.4 H 39 = 1093.0 H 40 = 10%96.8
e ® Q0w @} .m0 . o e - e ———

“1100F
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CASE # 1
e~ S0lar Flux: REFERENCE
Orifices: YES
e {Q/AJCL - m 1420 - MW/M2_ TaNALIA) = 600F — _ TaNA(DUT) = 1100F Sub-Pgnel: 2
A21= 4lo76 A22=139.66 A23=192.50 A24=150.76 A25= 80.98 Tocation x/L: 1.0
~-———'—~ e e ' T(Na-inlet) = 600 F
T(Na-outlet) : "\\00f 1100F

ATER NOo-— 2. GREATEST TEMPERATURE CHANGE PER ITERAYION m .0~~~ CRITICAL NODE m 2

"INA IN = 600.00 TiNA OUT= 1100.0 OT: NA = 500.00 T38 NA = 850,00 TiB M = 874.96
T M=N-. .= _4la740 - DVl . = 139,66 DT P-N_=__192.50 DT P—=M = -
= o0 = 0 = L0 s o0 s o0
N = 600.00 N I = 603.13 N 2 = 606,90 N 3 = 611.43 N & = 616.79
N._ 5 = 623,08 N 6 = 630,39 N 7 = 638,79
N 10 = 671.19 N 11 = 686,50 N 12 = 699,06 N 13 = T7l4.83 N 16 = 731,75
N I35 = 749,71 N 16 = 768.58 N 17 = 788.23 N 18 = 808.48 N 19 = 829.14
N__20 = BS0.00. N. 21 . = _B70.86._ . __.N_22 = _891.52 .- N_23 = 91177 . N_ 26 _m 93l.b2
N 25 = 950.29 N 26 = 968.25 N 27 = 985,17 N 28 = 1000.9 N 29 = 1015.5
N 30 = ]1028.8 N 31 = 1040.9 N 32 = 1051.6 N 33 = 106l.2 N 34 = 106%6
N_35 = 1076.9 N 346 = 1083.2 =N 37 = JQO88.6 =~ N 38 = 1093.1 N 39 = 10906,9
N 40 = 1100.0 = S0 - b -0 = o0 = L0
= .0 = o0 = o0 = o0 = .0
M. = _605.65 = M__1 = 609.99 __ M 2 = 61516 . N 3 = 621,27 2 N__&._ = _ 628,39
M 5 = 636.63 M 6 = 646.05 L] 7T = 656.72 ] 8 = 668.68 L] 9 = 681.9¢
M 10 = 69%.51 M 1L = 712.34 N 12 = 729,37 N 13 = T47.50 M 16 = T66.61
M_15 = TB656__ M 16 = B807.12 N 17 y S
N 20 = 891.74 M 21 = 912.39 N 22 = 932,42 N 23 = 951.67 M 26 = 969.95
N 25 = 987.13 M 26 = 1003.1 N 27 = 1017.8 n 28 = 1031.2 M 29 = 1043.3
N_.30. = 105601 . .M 31 = _1063.6 MK 32 = 1072.0 __ ___N_33 _=_10791 M _34__=_1085,3 _
M 35 = 1090.5 N 36 = 1098 N 37 = 1098.4 N 38 = 110l.4 N 39 = 1103.7
M 40 = 1105.6 = .0 = .0 = .0 = .0
B __ .0 = 0 L0 = o0 n_ o0
4 = 626405 4 1 = 634,79 P 2 = 645,00 P 3 = 656.81 4 4 = 6T70.31
p 5 = 685.57 4 6 = T02.63 [ 4 T = T721.48 4 8 = 742,06 4 9 = 764u27
w10 ®. TB7.95 P 1l m» Bl2.89. .. P 12 = 83884 P 13 = B65.50 . P _16 = 892,56 _
S5 = 919,59 P 16 = 946.28 P 17T = 972.26 P 18 = 997,17 P 19 = 1020.7
20 = 1042.5 P 21 = 1062.4 P 22 = 1080.2 P 23 = 1095.8 P 24 = 110%9.1
P25 = _1120.2 P26 = 1129.0 P 27 = 1135.8 P 28 = 1le0.7 P 29 = 1143.9 _
P 30 = 11645.6 P 31 = 1146.0 P 32 = 1145.3 P 33 = 1143.9 P 34 = 1141.9
P 35 = 1139.4 P 36 = 1136.7 P 37 = 1134.0 P 38 = 1131.2 P 39 = 1128.5
P40 - = 11261 = Q = 0 = 0 =_ o0 e
= L0 = o0 = o0 = L0 = 40
[+ = 615.10 G 1 = 621l.48 [ 2 = 628.98 % 3 = 637.73 [ 4 = 647.81
[ 5 = 659.30 G 6 = 6£T72.26 G 7T = 686,72 6 8 = 702.67 G 9 = 720.07
G 10° = 738.86 6 11 = 758.91 6 12 = 780.08 G 13 = 802.16 G 14 = B824.9%
6 45— = 84817 6 16-—=_$T1.58— (112 _§94.89 6 18-—=_917.84 (- 19 = 960,15 -
G 20 = 961.57 G 21 = 98l.88 G 22 = 1000.9 G 23 = 1018.4 G 264 = 1034.4
6 25 = 104B.8 G 26 = 106l.4 G 27 = 1072.5 G 28 = 1082.0 G 29 = 1089.9
6  30-=.-1096.5 - -G 31 = _-110le8 - -6 -32 = - 11059 — —6--33-=_1i09.3-— L& - 34-—=__J12l.5 -
G 35 = lll3.l G 36 = 1114.2 G 37 = 1l114.9 ¢ 38 = 1115.2 G 39 = 111%.2
G 40 = 1118.1 = 40 = 0 = o0 = 0
. = .0 = s P | = 0 = _ o
H L = 598.512 H 2 = 601.34 M 3 = 60481 H & = 608.98 H S = 613.96,
H 6 = 619,084 H T = 626.72 H 8 = 634,69 H 9 = 643.81 H 10 = 656015
H o dl--m 66576 - H 12 % 67866 —-— - H 13 2 _ 69284  —H - lb = _TJ08.28 — W15 _=_T24.92— -
H 16 = T742.65 H 17 = 761.38 H 18 = 780.95 H 19 = B80l.19 H 20 = 821.91
H 21 = B862.91 H 22 = B863.98 H 23 = 884.91 H 24 = 905.48 H 25 = 925.50
H 260 % S44,79 4 27 = 963,184 28 = 980.54_H 29 = 906,76  H 30 =_J0Ll.8
H 31 = 1025.5 H 32 = 103840 H 33 = 1049.1 H 3¢ = 1059.1 H 35 = 1067.8
1092.3 H 40 = 1096.2

H 36 = 1075.4 H 37 = 1081.9 H 38 = 1087.5 H 39 =

JRERENE  SEEPUNT WUV UGG | SN ; NV G G | S 3 B — -

0
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PANEL TEMPERATURE DISTRIBUTION

CASE 2
SET 1 Subpanel 1
Solar Flux Distribution: REFERENCE

Orifices: None

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

610°F
1100°F maximum
(723.66 to 1100F)

5370F/sjh

FORM 718-P REV. 2-80
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CASE# 2
Solar Flux: REFERENCE
Qrifices: NO
 PANEL 1__L0C=.05___ T:NAUINI=61OF ___ TNACUTI=742048 Sub-Panel: 1
A21=11.201 A22= 37.355 A23% 49.037 A24s 37.836 A25=19.1 Jpcation x/L: 0.05
2 . P(Na-inlet) = 610 F
— T(Na-outlet) : Max = 1100F
_JTER NC. 2.  GREATESY TEMPERATURE CHANGE PER ITERATION = .0 CRITICAL NODE = 2 _
TeNA IN = 610,00 TENA CUT= 742,48 DY: NA = 132.48 T3B NA = 6T6.24 T8 M = 682.94
DY A—N_ = 11201 DTl _ = 37.355 DY P=N_= 49,037 DT P~M = 37,836 = D72 =  19.157
= L0 = o0 = L0 = L0 = L0
N = 610,00 N 1 = 61C.83 N 2 = 6ll.83 N 3 = 613.03 N & = $léb.b5 ;
N__5_=_ 6lé.ll N €& = 618,05 N 1 = 620.28 N 8 = 622.81 N9 = 625467
N 10 = 628.86 N ll1 = 632.39 N 12 = 636.2% N 13 = 640.43 N 14 = 644.91
N 15 = £49.67 N 1é& = €54.67 N 17 = £59.87 N 18 = 665.24 N 19 = 67071
N 20 = 67624 _ _ N 21 = 681,77 _ _ N 22 = 681.24_ N 23 = 692.61 N 24 = 697.81
N 25 = 7Q.81 N 26 = 701,57 N 27T = 712.05 N 28 = 716.23 N 29 = 720,09
N 30 = 123.62 N 31 = 72¢.81 N 32 = 72967 N 33 = 732,20 N 34 = T34.43
N_35_ = _136.36 N_ 36 = 738.03 N 37 = 739.4% N 38 = 740.65 N 39 = 741.65
N 40 = 742.48 = &0 = o0 = L0 = L0 o
= L0 = L0 = L0 = L0 = L0
M. = 6lle52 M 1 = 612,67 ___ M __2 = 614,05 P 3 = §1%5%67 @ M 4 = 617.56
L 5 = 619,75 ] & = 622425 ~ 7 = 625.09 ] 8 = 628.27 L 9 = 631.79
M 10 = ¢€&35.66 M 11 = €39.86 M 12 = 644,38 ¥ 13 = 649,19 M e = £54,26
M_15 = 659.55 M 16 = 665.01 M 17 = 670.58 M 18 = 676,22 M 19 = 68l.86
M 20 = 687.44 M 21 = 694.91 M 22 = 698.22 M 23 = 703.31 M 24 = T0B.15
M 26 = 712.70 M 2¢ = T716.93 M 27 = T20.82 n 28 = T24.37 M 29 = T27.56
M 30 ® T30e4l M 31 = 732,92 M 32 = 735,12 ¥ 33 = 737.01 M 34 = T38.63
M 35 = 740,00 M 36 = T4l.l5 M 37 = T742.09 M 38 = T42.87 # 36 = 743.49
M 40 = T44,00 = o0 = L0 = L0 = o0
= .0 = o0 =_ .0 = L0 _ = L0
P = £lb,b4 P 1 = 616.89 P 2 = 62l.52 P 3 = 624.59 | 4 4 = 628.08
P 5 = ¢32,03 P € = 63¢.46 P T = 64l.34 P 8 = (466068 P 9 = 652445
P10 _= 658e6) __ P _11 = 66%.10 ___ P 12 = 671.85 P _13 = 678.81 P 14 = 685.87
P 15 = 092.94 P lé = 69%9.93 P IT = 70675 P 18 = T13.30 P 19 = 719.50
P 20 = 725.28 p 21 = 73C.56 P 22 = 735,31 P 23 = T39.48 P 264 = 743,08
_P_25 =__ 146409 P 26 _ = 74£.53 P21 = 750,44 P28 = 751,84 P29 = T52.80
P 30 = 1153.36 P 31 = 17531.59 P 32 = 753.54 P 33 = 753,27 P 34 = T752.83
P 35 = 752,28 P 36 = 75].67 P 37 = 1751.01 P 38 = 750.35 P 39 = T49.T72
P 40 _ = T49.12 . = 0 _ .= 0 __ I = -0 L = 0
= «0 = 0 = «0 L4 0 = «0
& = 6l4.04 [ 1 = &61%.74 [ 2 = 6l7.74 G 3 = 620.07 [4 4 = §£22.T76
[ 5 = 625.81 [ ¢ = 62%5.26 [ 7 = 633.11 6 8 = 637.36 G 9 = 641.99
G 10 = 0646.58 6 11 = 652.32 G 12 = 657.94 6 13 = §63.81 G lé = 669.86
615 = 676203 G_16 = 682.25 6 17 = 688.44 618 = 694.53 G 19 = 700.44
6 20 = 706.12 G 21 = 711.5C G 22 = 716.53 6 23 = 721.17 G 26 = T25.39
6 25 = T29.18 G 26 = 732,53 G 27 = 735,44 G 28 = 737.93 G 29 = 740,02
G 30 = T4leT4 G 31 = 743,12 6 32 = 14421 G 33 = T745.06¢ 6 34 = 745,64
G 35 = 746.06 G 3¢ = 746.34 6 37 = 746.50C G 38 = T46.56 G 39 = T46.57
G 40 = 746,52 = L0 = L0 = L0 = o0
= 9_9" e = .0 = o0 = o0 - .= 0 N
[ 1 = 609.60 H 2 = 61(.35 H 3 = 6lle2¢& H 4 = 612.37 H § = 613,69
H 6 = 0615.24 H 7 = 617,07 H 8 = 61%.17 H S = §2l.59 H 10 = 624.33
H 11 _= 62740 _ H 12 = 63(.82 CH 13 = 634,57 H 14 = 638,66 H 15 = 643,07
H 6 = 641,77 H 17 = 652.73 H 18 = 657.91 H 19 = 66327 H 20 = 668.76
E 21 = 674.33 H 22 = 678.91 H 23 = 685.4¢ H 24 = 690.91 H 25 = 696.22
_H__26__= 101,33 H 21 = 70€.20 H 28 = T10.80 H_ 29 = T715.10 H 30 = 719.08
H 31 = T22.72 H 32 = 72¢.03 H 33 = 728.99 H 34 = 731.62 TH 35 = 733.94
h 36 = 735,95 H 37 = 737.69 H 38 = 739.17 H 38 = 74C.42 H 40 = T4l.47
= L0 = o0 . = .0 = L0




AVER NO._ __ __ 24 _
TsNA IN = 610.0C
DT M=N = 13,723
= o0
N = 610.00
N 5 =_ 0lT.85 _
N 10 = £34.22
N 15 = 660.93
N 20 = 695.05
N 25 = J29.18
N 30 = 755.89
N 35 =_ 172.20 _
N 40 = 780.11
= o0
L = 6lle86
M 5 = 622.31
L] 10 = 642.54
M. 15 = 6T73.064
M 20 = 17C8.78
M 25 = 74l.29
M 30 = 76421
X 35 = TTo.71
M 40 = 781.97
———e ——=__e0 .
P = 618.22
4 5 = €37.58
P 1O = o71.08
P 15 = Tlaa56
P 20 = 155.82
P__2b = 782.81
P 30 = 792.75
P 35 = 791.99
F_40 = 788.33
= L0
G = §14.96
G 5 = 629.74
G 10 = 656+43
G6__15 = 093225
6 20 = 73i.68
6 25 = Teol.50
G 30_ = 7T78.10
G 35 = 78%.l5
G 40 = 785.07
Lol .®_eC
kR 1 = 609.55
H 6 = 6l6.89
R 11 = €32.063
H l6 = 653.88
H 21 = 0693.02
H 26 = 127.62
+ 31 = 7154.97
H 36 = 1T71.85
= o0

_. . PANEL 1

LOC=415

T:NACIN)=6 10F

_ TaMALCUTI=T780.11
A21%13.723 A22% 45.799 A22= €0.770 A24= 47.047 A25m24.146

GREATEST TEMPERATURE ChANGE PER ITERATIOM =

TsNA CUT=
[ A D =
=

N 1 =
N __&_=
N 1l =
N 16 =
N 21 =
N 2¢6 =
N 31 =
. N__3¢_ =
=

=

[ 1 =
M ¢ =
M 11 =
. M_ lé__=_
M 2] =
M 2¢ =
M 31 =
¥ 36 =
=

R =

4 1 =
P & =
P 11 =
P 1¢ =
P 21 =
_ P_26 _=
P 31 =
P 36 =
=

-

[ 1 =
G € =
6 11 =
.6 16 =
G 21 =
G 26 =
G 31 =
G 3¢ =
=

=

H ¢ =
H 71 =
H 12 =
H 11 =
H 22 =
H .21 =
H 32 =
H 37 =
=

780.11
45.799
.o
611.0¢

_62C.34
638.75
667.36
702.15
735.29
755.99

_ 17440

.68C.02
715.81
14€.75
767.48
778.21
-0
.0
62106
643,15
675.28
723.45
762462

_18€.05

791429
=0
-0
617.09

634,08
663,17

_101.16

138.59
765.88
T775.98
784.58
.o
-0

6153

615426
637.04
665,27
70C.19

© 133.86
755419
174.06
.0

|

793.17
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CASE# 2

Solar Flux: REFERENCE
Orifices: No
Sub-Panel: 1
Iocation x/L: 0.15
T(Na-inlet) 610 F
T(Na-outlet) -

_e0 T TRITICAL WODE =
DT: NA = 170C.11 T:B NA = 695.05 T8 M
DT F=N = 60.77C DY P~M = 47,047 D12
= .0 = L0
N 2 = 61235 N 3 = 613.89 N 4
N 7 = 623,28 _ N 8 = 626.45 _ N 9
N 12 = 643.70 N 13 = 649,07 N 14
N 17 = 67404 N 18 = 680.93 N 19
N 22 = 70S.18 N 23 = 716.07 N 24
N 27 = T4l.04 N 28 = 746.41 N 29
N 32 = 176366 AN 33 = 766.91 N 34
N 37T = Tl6e.22 N 38 = T77.76 N 39
= L0 = L0
= L0 = o0
M 2 = 615.0¢ ™ 3 = 617.12 [ 4
M T = 629.09 [ 8 = 633.13 M 9
M 12 = 653.67 ¥ 13 = 659,81 M 14
M 17 = 687.16 M 18 = 694.38 M 19
M 22 = 722462 ¥ 23 = T72%.19 M 24
M 27 = T751.78 ¥ 28 = 756.37 M 29
M 32 = 77C.34 M 33 = T72.81 M 34
M 37 = T779.46 M 38 = 780.48 M 39
= «0 = -0
= 0 _ = .0
P 2 *® 624237 P 3 = 628,21 [ 4 4
P T = 649.3C P 8 = 65603 4 9
P 12 = 687.83 P 13 = 6%96.63 P 14
P 17T = 732.14 P 18 = 740.50 P 19
P 22 = 768,75 P 23 = Tleels P 24
P21 = JB8B.6) P 28 = T790.54 P 29
P 32 = 793,24 P 33 = 793.02 P 34
P 37 = 79C.55 P 38 = 78879 P 39
= LC = o0
i = L0 = L0
4 2 = 615.6C 6 3 = 622.52 4 4
P . K
G 7 = 638.93 G 8 = 644,28 [ 9
G 12 = 670.3C 6 13 = 677.73 G 14
G_17 = 709.05 G 18 = Tl6.83 G 19
6 22 = 145,08 6 23 = 1751.08 6 24
G 27 = 76S.71 G 28 = 7713.00 6 29
G 32 = 78l.48 G 33 = 7B82.64 G 34
G 37 = 784.86 G 38 = 1785.01 G 39
= L0 = o0
% 0 = _e0
H 3 = 6lle72 k 4 = 613.16 H 5
H 8 = 621.99 H S = 625.11 H 10
H 13 = 641.89 H le = 647,16 H 15
H 18 = 671.93 H 19 = 678.83 H 20
H 23 = 7C7.3C H 24 = Tl4.28 H 25
H 2B = 736,74 b 29 = T45.24 H 30
H 33 = 762.917 B 34 = 766433 H 35
k38 = T75.94 H 39 = 777.54 H 40
= o0 = o0

T03.26
24.146
0

615.71
63C.12
654.82
687.96
12275
751.36
769.77
779.05
«0

-0

619.53
637.62
666428
701.61
T35.42
760.51
774.92
781.30
-0

-0

632.61
663.31
705.58
T48.42
T78.85
791.89
792.58
789.04
0

-0

625.89

650.12
685.41
T24.40
7156456
T75.79
783.52
785.07
«0

-0

614.87
628465
652.83
685.88
721.08
750.32
769.28
778.87
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CASE# 2
S . . i .. Solar Flux: REFERENCE
Orifices: NO
PANEL 1 _LOC=.25__  T3NAUIN)=61OF _ 1:NA(CUTI=Bl17.74 ___  Syub-Panel: 1 )
A21=16.245 A&22% 542242 A23% i2.503 4hlés 5€.258 Azs-zq.uli'o . Lo
cation x/L: 0.28

— “‘"2" e e e oo .~ T(Na-inlet) = 610 F
T(Na-outlet) : Mex = 1100F
__ITER_NGC. 2. GREATEST TEMPERATURE CHANGE PER ITERATIOK = .U~ ~ wairwswc weor = -~ -~ = ° S
TaNA IN = 610.0C T:NA OUT= B6l1.74 DY¥: NA = 207.74 T:B NA = T13.87 T:sB M = 723,58
0T M=N_ = 16.245 DTl = 54,242 DT P-N = 72.503 @ DT P~M = 56,258  DT2 = 29,136
= L0 = .0 = .0 = .0 = L0
N = 610.00 N 1 = 6l11.30 N 2 = 612.87 N 3 = 614.75 N & = 616,98
N__ 5 3 619.59 N € = 622462 N 7 = 626012 N B = 630,09 K 9 = 634.58
N 10 = 639.58 N 11 = 645.11 N 12 = 651.16 N 137 = 657.7T1 N 14 = 664,74
N 15 = 672.20 N 16 = 68(a04 N 17 = 688.21 N 18 = 696462 N 19 = 705.20
N 20 = 713.87 _ N 21 = 72254 N 22 = 173l.12 N 23 = 739,53 N 24 = 747,70
N 25 = 155.54 N 26 = 763.00 N 27 = 770.03 N 28 = 776.58 N 29 = 782.63
N 30 = 1788.16 N 31 = 793.16 N 32 = 797.65 N 33 = 80l.62 N 34 = 805.11
N 35 = 808415 N _36_ = _ BlC.7¢ N 37 = 812.9% N 38 = 814.87T K 39 = B8l6.44
N %0 = Bll.T4 = .0 = 40 a 7.0 T= oC
= .0 = .0 = .0 = .0 = .0
M = ©12.20 M 1 = 613.97 _ M 2 = 616.08 M 3 = 618.58 M 4 = 621,49
M 5 = 624.86 K & = 628.72 M7 = 633,09 M 8 = 638.00 M 9 = 643.45
M 10 = 649.43 M 11 = 655.94 M 12 = 662.9% ¥ 13 = 670.42 M 14 = 678,31
N 1S5S = 6B8be54 M 16 = 695.04 M 17 = 703,74 M 18 = T12.54 M 19 = T21.37
N 20 = 730.11 M 21 = 138.70 N 22 = 741.04 M 23 = 155.06 M 264 = T62.69
¥ 25 = 769.88 M 26 = 77€.57 N 27 = 782.74 M 28 = 788.38 M 29 = T193.47
M 30 = 798.01 _ M 31 = 80Z.04 M 32 = 805.5% M 33 = 808.60 M 3 = 8ll.21
M 35 = B8i3d.43 M 36 = B8l5.28 M 37 = 8l6.82 M 38 = 818.09 M 39 = BlS.1l1
M 40 = 81994 = -0 - o0 = <0 = 0
. .= L0 = o0 = o0 = o_o_“‘__”_ .. = -0
p = 619.81 P 1 = 623.22 P 2 = 627.22 P 3 = 631.84 P T4 = 637.13
P 5 = 643.13 P ¢ = 64%5.84 P 1 = 657.2¢ P 8 = 665.38 P 9 = 674.17
P 10 = ©683.55 P 11 = 653.47 _ P 12 = 703,81 P 13 = 7lh.46 P 14 = 725,30
P 15 = 73a.18 P 16 = 746,97 P 1T = 7157.52 P 18 = 767.69 P 19 = TT7.34
P 20 = 786.37 P 21 = 794.68 P 22 = 802.19 P 23 = B808.84 P 24 = B8l4.62
P_25__=_ _81%.52 P__26_= 823,56 P 21 = 826,18 __P_28_=_829.23_____ P 29 = 830.99
P 30 = 832.14 P 31 = 83i.76 P 32 = 832.94 P 33 = 832.77 P 34 = 832.33
P 35 = 83l.69 P 36 = 830.92 P 37 = 830,08 P 38 = 829.22 P 39 = 828.37
P_ 40 = B827.55 .= &0 ... = W& ~ = L0 _ = L0
= «0 = «0 = «0 = «0 = o0
G = 615.87 6 1 = 6lE.43 6 2 = 621445 6 3 = 624.97 ¢ 4 = 629,03
6 5 = 633.67 6 € = 63£.90 6 T = 644,74 ¢ 8 = 651.20 6 9 = 658426
G 10 = 665.88 6 11 = 674,03 G 12 = 682.6% G 13 = 691.65 6 14 = 700.96
G__15 = T710.47___ _G__l6 = 7T2C.07 G617 _ = T29.66. G _18_=_ 739,13 6 19 = T48.35
G 20 = 757.24 6 21 = 76%5.69 6 22 = 773.61 G 23 = T80.99 G 24 = 707.73
6 25 = 793.81 & 26 = 795.22 6 21 = 803.97 6 28 = B08.07 G 29 = B8ll.5%6
G 30 = 8l4.46 G 31 =_ B8l¢t.85 G 32 =_ 818.7¢ G 33 = 820.25 6 34 = 821.39
G 35 = 822.23 G 36 = B82z.82 6 31 = 823,22 6 38 = 823.45 6 39 = 823.57
G 40 = 823.61 = .0 = .0 = L0 = L0
.= _e0 o _® &0 _ = 0 i _:~___o_0 o . = -0 B
h L = 609.51 H 2 = 6lC.72 H 3 = 612.18 H 4 = 613,95 H™ 5 = 616.06
H 6 = 6l8.56 H 7 = 62l.64 H 8 = 624.8C H 9 = 628,66 H 10 = 632.98
H Ll = 637.85 _ H. 12 = 663.26 _  H 13 = 649.20 H 14 = 655.65 H 15 = 662,60
H 16 = 670.00 H 17 = 677.81 H 18 = 685,96 H 19 = 694.38 H 20 = 70299
H 21 = TileT2 H 22 = 72C.46 H 23 = 729.13 H 24 = T37.66 H 25 = 745.94
H 26_ = 753.92__ _H_ 27 = T6le52 ____H_28 = T68.68 K _ 29 = T75.38  H 30 = 78l.56
H 31 = 1787.23 H 32 = 79:z.35 H 33 = 196,95 H 34 = 80103 H 35 = 804062
H 36 = 807.74 H 37 = 81C.43 H 38 = 812,72 H 35 = 8l4.65 H 40 = 816.27
= <0 ® o0 _ = o0 . = L0




. PANEL 1 _LOC=.35__ S
A21=1B8.T767 A22= 62.68& A22= £4.236 A24= 65.469 A25=34.126l0cCation x/L: 0.39

- ~Z e

T:NA(INI=610F _ _ TsNA(CUT)=855438
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CASE # 2
Solar Flux: REFERENCE
Orifices: NO
Sub-Panel: 1

T(Na-inlet)
T(Na-outlet)

ITER NCo _ __ 2e___ GREATEST _TEMPERATURE CHANGE PER_ITERATIOMA = .0
T:NA IN = 610,00 TsNA QUT= 855.38 DT: NA = 245.38 T8 NA = 732,69
0T M=N = lHd.767 DTl = 62+686 DT F=N = 84.23¢ DT P=¢r = 65.9069
= .0 = .0 = LC = L0
N = 610.00 N 1 = 6l11.53 N 2 = 613.39 N 3 = 615.61
N5 = 621433 . _ N__ € = €24.91 N 7 = 629.04 = KN 8 = 633.73
N 10 = 644.94 N 11 = &51.47 N 12 = 658.61 N 13 = 666,35
N 15 = 683.47 N 1€ = 692.73 N 17 = 702.38 K 18 = 712,31
N_ 20 = 132.69 N 21 = 742,93 N 22 = 753.07 N 23 = 763.00
N 25 = 781.91 N 26 = 719C.72 N 27 = 79%.03 N 28 = 806,77
N 30 = 820.44 N 31 = 82¢.35 N 32 = 83l.6° N 33 = 836.34
N 35 =_ B44.05 = N_36 = Bhlels N 37 = 849,77 N 38 = 851.99
N 40 = 855.38 = L0 = o0 = L0
= 0 = .0 = G0 = o0
~ = 6l2.54 M 1 = €l4.62 L] 2 = 617.10 » 3 = 620.03
L 5 = 627.42 M € = 631,96 M 7 = 637.1C L d 8 = 642.87
M 10 = 636.3¢ M 11 = 663.99 M 12 = 672.24 M 13 = 68Bl.04
M 15 = 700,03 _ M __1€_= 71C.06__ __F 1T = T2C.32  F 18 = T730.71
M 20 = 751.46 M 21 = 761460 M 22 = T71.46 M 23 = T780.94
¥ 25 = TGB.47 26 = B80t.40 M 27 = 813.71 M 28 = B820.39
M_ 30 = 831.82 M 31 = 83¢€.60 M 32 = B40.78 # 33 = Bee.4
M 35 = 850.15 M 36 = B85Z.306 M 37 = 854.2C K 38 = 855,71
M 40 = 857.92 = o0 = o0 = L0
L ®_e0 _ .= &0 __ e ,_,_",-,,99,__“‘“.___ e = -0 .
P = 621440 P 1l = 625.39 P 2 = 630.0¢ P 3 = 635,47
P 5 =  £&48.67 P 6 = 656,53 P 7 = 665.22 P B = 674,73
P _10 = 696003 P 1l = 70765 _  _ P 12 = 17T19.78 P 13 = T32.29
P 15 = 757.81 P L& = TTCe49 P 17T = 782.91 P 18 = 794.88
P 20 = B816.93 P 21 = B82€.74 P 22 = 835.63 P 23 = 843.53
P 25_= 85642% .. P 26_x= B6l.08 P 27 = 864.9¢ _ P 28_= B867.93
P 30 = B871.53 P 31 = 872.35 P 32 = B872.6% P 33 = B8T2.53
P 35 = 871.40 P 36 = 87C.56 P 37 = B6S.63 P 38 = 868.60
P__40 = B66.78 = o0 = .C = .0
= .0 = o0 = L0 = .0
G = 6lb.78 G 1 = 61%.78 s 2 = 623.30 € 3 = 627.42
[ 5 = €37.59 G € = 643,72 G 7 = 65C.5¢ G 8 = 658.12
6 10 = 675.33 G 11 = 684.89 6 12 = 695.00 6 13 = 705.58
G 15 = 727.69 _ G 1€ = 738,99 _ _ 6 17 _ = 75C.28 G 18 = 76l.43
G 20 = 782.80 G 21 = 792.79 G 22 = 802.18 6 23 = B810.91
G 25 = B26.13 6 26 = B83Z.58 G 27 = 838.25 G 28 = B843.15
G 30 = 85083 6 31 = 853.72 G 32 = 856.04 G 33 = 857.87
6 35 = 860.32 G 36 = 861.07 G 37 = 861.58 G 38 = 86l.91
G 40 = B62.16 = o0 = L = L0
= _WC ... = &0 _ ... . = 40 = 0 )
H 1 = 609.47 H 2 = 61C0.90 H 3 = 6l2.64 K 4 = 614.74
[} 6 = 620.19 H 7 = 623.63 H 8 = 627.61 H S = 632.16
H 11 = 643,08 H 12 = 665.48 H 13 = 656.51 H 14 = 664,15
h 16 = e8i.l2 H 17 = 69(.35 H 18 = 699.99 H 19 = 709.94
h 21 = 730.42 H 22 = 74C.74 H 23 = 75C.5¢ h 24 = T61.04
H__26 _= 780422 H 27 = T8%.18 = H 28 = 797.€2 H 29 = B805.52
H 31 = 819.48 H 32 = 825.53 H 33 = B830.94 k34 = B35.75
H 36 = B843.04 H 37 = 846481 H 38 = 848.5C # 39 = B851.78
= L0 = L0 = o0 = L0

610 F

 CRITITAL Wowe=—- -

T3 M
DT2

14
19
24
2%
34
39

zzzzZRZZ

14
19
24

34
3s

XEZTXXTRXIXIXX

le
19
24
29
34
39

VOO 9UVOUOYO

19
24
29
34
39

YT X XY

10
15
20
25
30
as
40

ITIXITIXIXX

{

Max

743.91
34.126
«0

618.24
639.03
67466
T22.45
T72.65
813.91
840.47
853.85
0

«0

623.46
649.28
690.32
T4l.l2
789.97
826443
847.51
856.93
-0

«0

641.66
685.03
745.02
806.27
85GC.4C

 870.09

872.08
867.70
.o
.o
632.17

66635
716451
772.31
818.90
847.33
859.27
862.09
00

.o

617.24
637.31
672437
720.11
770.81
812.81
839,97
853.68

= 1100F
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CASE# .2
e i . Solar Flux: REFERENCE - _
Orifices: NO
_PANEL_1 _LOC=.45 ___ T:MAUINJ}=6 10F TSNA(CUT)=893.C1 _Sub-Panel: 1
= = - - -
A21=21.289 A22+ 71,130 A23= $5.969 A24= 742680 A25=39.115[ . .tion x/L: 0.45
,____2 . _ __T(Na-inlet) = 610 F
T(Na-outlet) : . , = 1100F
_LTER NO. 2. _ GREATESY TEMPERATURE CHANGE PER ITERATION = L0 ~ 7 " ¢RITICAL MODE & "2 ~ == — - :
IsNA IN = $10.00 TaNA QUT= 893,01 DI: NA = 283,01 T8 NA = 751.50 T8 M = Tohe2b
DT M=N_ = 2)e289 _ _ _ DTl = T1.130 DT P=N_= 95,969 DI P~M = T4.680  DT2 = 39,115
= «0 = o0 - 0 = -0 = «0
N = 61000 N L = 6l1.T7 N 2 = 613.91 N 3 = 6lbe4? N & = 619.50
N__5 =_ 623,06 N__6 = 621.20 N 7 = 631.9¢ N B = 637.37._  N__ 9 = 643.48
N 10 = 650.30 N 11 = 657.83 N 12 = 666407 N I3 = 675.00 N 14 = 684.57
N 15 = 6%.74 N 16 = 705,42 N 1T s 716.54 N 18 = 728.00 N 19 = 739.70
N_20 = 751.50 N 21 = 763,31 N 22 = 715,01 N 23 = 78647 = N 24 = 797.59
N 25 = 808.27 N 26 = 8l8.44 N 27 = 828.01 N 28 = B836.94 N 29 = 845.18
N 30 = 852.T1 N 31 = B5%5.53 N 32 = B865.64 N 33 = 871.05 N 34 = B875.81
N_35_ = _879.95 N 36 = 883,51 N 37 = 886,54 N 38 = 889.10 N 39 = 891.264
N 40 = 893.01 = o0 = <0 = .0 = .0 :
= L0 = L0 = L0 = L0 x L0
B m 612,88 M 1 = 615,27 M 2 = 618412 M3 = 621.49 M 4 = 625.42
L S = 629.97 M € = ¢€3%.19 L] T = 661.10 L] 8 = 647,73 | 9 = £55.1C
M 10 = 66321 ¥ 11 = 672.03 M 12 = 681.53 M 13 = 691.66 M 14 = T02.35
_M__15 = _T13.52 M_ 16 = 725,07 M 17 = 736.90 M_ 18 = 748487 M 19 = 760.88
M 20 = 712479 M 21 = T784.50 B 22 = 195.87 P23 = 8D6.82 N 24 = Bli.24
M 25 = B82T.06 M 26 = 836,22 N 27 = B844.68 N 28 = 852,40 N 29 = 859.38
N_30 = 865463 M 3] = B7l.i6__ M 32 = B8T6,00 M 33 = §80.20 M 34 = 883.80
M 35 = 886.b0 M 36 = 885.43 M 37 = 891.56 M 38 = 893.31 K 39 = §94.74
M 40 = 895.89 = L0 = o0 a L0 = L0
_ =_ .0 ) = o0 = .0 = .0
p = 622.99 P 1 = 627.55 ® 2 = 632.90 P 3 = 639.09 P & = 64619
P 5 = 0654422 P 6 = 663.22 P 1T = 673.18 P 8 = 684,09 P 9 = 695.89
P l0_ = 708.50_____ P 11 = _ T2h.84 __ P_12_ = T35.7¢ P 13 =  750.11 P L4 = T66.73
P 15 = 179.43 P 16 = 794.01 PT 17T = 808.29 P 18 = "822.07 P 19 = 835.19
P 20 = 847447 P 21 = 85£.80 P 22 = 869.01 P 23 = 878.21 P 24 = 886.18
P25 = 892,91 P__26_=_B98.60 P27 = 903.13 P_28 = 906463 P 29 = 909.19
P 30 = 910.92 P 31 = S11.96 32 = 912.35 P 33 = 912.28 P 34 = 911.83
P 35 = 9l11.l10 P 36 = 91C.19 P 37 = 909.17 P 38 = 908.09 P 39 = 907.02
P40 = 906,00 _ . = &0 __ .= 0 . ®m_ 0 - = <0
= .0 = o0 - .0 & .0 = .0
[ = 617.69 6 1 = 621.12 6 2 = 625.1¢ 6 3 = 629.87 6 4 = 635.31
G 5 = 64l.52 G € = b4ES54 6 1 = 656.38 G 8 = 665.05 6 9 = 674.53
G 10 = 684.78 6 11 = 695.75 G 12 = 707.3% G 13 = 719.50 6 14 = 732.06
_6_ 15 = 744.9] G 1€ = 757.90 6 17 = 770.90 G_18 = 783.73 619 = 79627
G 20 = 808.36 6 21 = B81%.88 G 22 = 83C.72 6 23 = 840.82 G 24 = 850.07
6 25 = 858445 G 26 = B865.93 6 21 = 872.51 € 28 = 878.22 6 29 = 883.10
6. 30__= 887+20 ___ G 31 _=_89C.58 G 32 = 893.31 _G6_33_=_ B895.48 __ & _34 = 897.15
G 35 = 898.40 6 36 = 89%.31 G 37 = 899.94 € 38 = 900.35 G 39 = 900.59
G 0 = 900.70 LY = o0 = o0 = L0
= .0 = .0 = .0 = .0 a .0
H 1 = 609.42 H 2 = 611.08 H 3 = 613,10 H 4 = 615.53 H 5 = 618.43
H 6 = 62l.84 H 1 = 62%5.82 H 8 = 630.42 H S = 635.68 H 10 = 64la64
H 11 _=_ 648.31 __ H 12 = 655.70 M 13 = 563,82 < H 14 = 672,65 H 15 = 682.14
H 16 = 632.24 H 17 = 702.90 H 18 = 714.01 H 19 = 725,49 H 20 = 737.23
H 21 = T49.11 H 22 = 76l1.01 H 23 = 772.82 H 24 = T784,4] H 25 = 795.67
H_26__= 806451 H_21 = Blé.84 H_28_=  B26.57 H 29 = 835,66 H 30 = 844,05
H 31 = 851.73 H 32 = &58.69 H 33 = 864.92 H 34 « T870.45 H 35 = 875.31
H 36 = 879.54 H 37 = 883.18 H 38 = 886.28 H 39 = 888,89 H 40 = 891.08
= o0 = o0 = o0 = o0

|
|
i
!
I
t
|
i
|
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CASE # 2

Solar

Flux: REFERENCE

Orifices: NO
Sub-Panel: 1

_PANEL 1 LGC=.55 TENAUIN)=610F _ TsNALCLT)=530.65
421223.811 A22= 79.573 A23=1C7.70  Az4= 83.891 A25=44.10:Llocation x/L: O.SS
T(Na-inlet) = 610 7
22 T(Na-outlet) :

ITER NCa_ 2. GREATESY_TEMPERATURE CHANGE PER_ITERATION = .0 ___CRITICAL NODE =
T:NA IN = 610400 T:NA OUT=  $3C.65 DT: NA = 320.65 T:B NA = T70.32 T8 M
DT M-N = 23.8il DT1 = 79.573 OT P=N = 107.7C DY P-M = 83.891 DT2

= .0 = .0 = .0 = .0

N = 610.00 N 1 = 6l12.00 N 2 = 6l4es42 N 3 = 617.33 N 4

N _ 5 = 624480 N € = 625449 N __ 7 = 634,88 N 8 = 6641.01 N9

N 10 = 655.66 ALl = 664019 N 12 = T673.52 N 13 = 683.64 N 14

N 15 = 106401 N le = T718.11 N 17 = 730.71 N 18 = 743.70 N 19

N 20 = TY0.32_ N 21 = 783.70 ___ N 22 = 1796.9% N 23 = 809.94 N 24

N 25 = 834.64 N 26 = B4t.lb N 27 = 857.01 N 28 = 867.12 N 29
N 30 = 884.99 N 31 = 892.72 N 32 = 899.64 N 33 = 905.77 N 34
N 35 = 915.85 _N_36 = _915.88 N_37 = 923.32 N 38 = 926.22_ N 39
N 40 = $30.65 = .0 = .0 = .0

= .0 = <0 = .0 = .0

M= 613,22 M1 = 615.92 M2 = 619.14 M3 = 622.94 M4

¥ 5 = 632.53 M & = 63E.42 M 7 = 645.10 M B = 652.60 nwos

M 10 = 610.10 M 11 = 68(.07 M 12 = 65C.82 M 13 = 702.28 Mo14
Mo l5 = 721.02 _ M 16 = F6C.09 M 17 = T53.4E M 18 = 767.0¢ no19

M 20 = 79414 ¥ 21 = 8(7.40 M 22 = 820.29 M 23 = 832.70 Mo24
M 25 = B855.66 M 26 = BEEl05 M 27 = 875.65 * 28 = 884.4l 29
M 30 = B899.44 M 31 = 905.72 M 32 = 9ll.23 M 33 = $16.00 Mo 34
N 35 = 923.58 M 36 = 926.50 M 37 = 928.93 M 38 = 930.93 Mo39
L 40 = 933.487 = o0 = o0 = L0
o ®_W0  _m W0_  ® 0 , . s ® <0 .

2 = 62458 P 1 = 625.72 P 2 = 635.74 P 3= 6642.72 P4
P 5 = 659.76 P € = 665.91 P T = 68l.14 P8 = 693.44 P 9
P 10 < 720.98 P 11 = 736.02 P12 = 751.73 P 13 = T67.94 P 14
P 15 = 80l.05 P 1€ = 817.53 P 17 = 833.68 P 18 = 849.27 P 19
P 20 = B878.02 P 21 = 89C.87 P 22 = 902.52 P 23 = 912.90 P 24
P__25 % _929.69 ____ _P_ 26 = 93€.12 ___P_27 = 941.31___ P 28 = 945.33 P29
P 30 = 950.32 P 31 = 951.53 P 32 = 952.0¢ P 733 = 952.04 P 34

P 35 = 950.31 P 36 = 945.83 P 37 = 948.71 P 38 = 947.54 P 39
P_40 = 945.23 _ = 0 - . = .0 = .0

= .0 : = <0 = .0 = .0

6 = 618.61 6 1 = 622.46 6 2 = 627.01 ¢ 3 = 632.32 6 <
G 5 = 645.45 6 €& = €53.35 6 7 = 662.15 6 8 = 67.97 6 9
6 10 = 694.23 G 11 = 706.61 6 12 = 71571 6 13 = 733.42 G 14
G__15 = 762.13 & 1€ = T76.82 G 17 = 791.51 G _18 = 806,04 .6 19
6 20 = 833.92 G 21 = 846.98 6 22 = 859.29 G 23 = 870.73 6 24
G 25 = B890.77 G 26 = 895.28 6 27 = 906.75 G 28 = 913.30 6 29
6 30 = 923.57 G 31 =_ 9271.45 6. 32 = 930.59 _ G 33 = 933.09 6 34
6 35 = 936.50 6 36 = 637.57 6 37 = 938.31 G 38 = 938.8l 6 39
G 40 = 939.26 = .0 = oC = .0

T = _e0__ =40 . Y

H 1 = 609.38 H T2 = ell.27 H 3 = 613.5€ H ™ 4 = 616.32 H 5
H 6 = 023.49 H 1 = 626401 H 8 = 633.24 H 9 = 639.21 H 10
H UL = §53.53 H 12 = 661.93 H 13 = 67l.14 H 14 = 68l.14 H 15
h 16 = T03.37 H 17 = Tl5.44 H 18 = 728.04 h 19 = 741.05 H 20
H 21 = 7Tel.81 H 22 = 781.29 H 23 = T94.6¢ H 24 = 8C7.79 H 25
K 26 = 832.82 _ H 27_= B44.50 _ H_28 = B55.52 K 29 = 865.80 _H 30
H 31 = 883.99 H 32 = 891.86 "HT 33 = 898.91 F 34 = 905.17 H 35
H 36 = 915.44 H 37 = 915.55 38 = 923.0¢ H 35 = 926.02 H 40

= .0 = <0 = 0 = .0

[(EREE R NN

784.57
44.105
0

620.77
647.93
69449
156.95
822.54
87646
91l.16
928.65
-0

«0

627.39
660.93
Tl4.38
T80.64
844.52
892.34
§20.10
932.5¢
«0

.o

650.71
10674
784.45
864.11
92196
948.29
951.58
946.36
.o

.o

638.45

682.66
T47.61
820.23
881l.24
918.88
935.03
939%.11
-0

-0

619.61
645.97
691.91
T54.35
820.54
875.30
910+.66
928.49

1100F
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CASE # 2
Solar Flux: REFERENCE
L S e e ‘Orifices: : NO
PANEL 1 LOC=.65 __ TiNALINI=610F _ TNA(CUT)=968.28 Sub-Panel: .

A2és 93.102 A25%49.09 Location x/L: 0O.6S

A21=26.333 A22= 88.017 A23=)119.43

T(Na-inlet) = 610 F
T 2 T(Na.-outl‘:t) L Max = 1100F
_ITER NQ. 2. __GREATESY TEMPERATURE CHANGE PER ITERATIOMN = .0 — __CRITICAL NODE = 2 '
T:NA IN = 610.00 TiNA CUT= 968.28 OT: NA = 358428 T8 NA = T789.14 Vi M = 806,89
DT M—N = _26.333 oT1 = 88017 DT P~N = 119.43 DT P=¢ = 93,102 pT2 = 49,094
= .0 = .0 N = o0 = .0 = .0
N = 6i0.00 N 1 = 6l2.24 N 2 = 614.9% N 3 = 618.19 N 4 = 622.03
N__ 5 = 6206.5 N __ € = 631.77 N __ 7 = 637,80 N8 = 644.65 =~ N 9 = 652.38
N 10 = 661.01 N 11 = 67C.5% N 127 = 680.9¢ N 13 = 692.28 N 14 = 704.40
N 15 = 7}]7.27 N 16 = 73C.80 N 17 = T44.88 N 18 = 759.39 N 19 = T74.19
N _20 = _789.l4__ N 21 = 80409 N 22 = 818,89 _ K_23 = §33.40 N 24 = B84l.48
N 25 = 861.01 N 26 = 873.88 N 27 = 886400 N 28 = 897.30 N 29 = 907.73
N 30 = 917.27 N 31 = 625.50 N 32 = 933.62 N 33 = 940.48 N 34 = 946,51
N_35 = _951.74 N _36_= 956425 N 37 = 960.09 N 38 = 963.33 N 39 = 966.04
K 40 = 968.28 & .0 = .0 = .0 = L0
= .0 = .0 a .0 = .0 = .0
M= 6l3.56 M 1 = 61657 M _ 2 = 62C.l6_ ¥ 3 = 524.40 M 4 = 629.35
M 5 = 635,09 M ¢ = 64lebs M T = 64S.11 Mg = 657.47 M 9 = 666.76
K 10 = 676.98 M 1] = 688.11 M 12 = 700.10 M 13 = 712.89 M 14 = T26e4C
M 15 = 740.51_ M_1é = 75%.11 ¥ 17 = 770405 ¥ 18 = 785.20 M 19 = B800.39
M 20 = B815.47 N 21 = 83C.29 N 22 = 844.7C M 23 = 858.57 M 264 = 871.79
M 25 = 884.25 M 26 = B895.87 ¥ 27 = 906.61 M 28 = 916.42 M 29 = 925.29
M 30 =_ 933.24 M 3] = 94Ce28 M 32 = 94644 M 33 = 951.80 M 34 = 956.39
M 35 = 96029 M 36 = 963,57 M 37 = 956430 M 38 = 96854 M 39 = 970.37
M 40 = 971.84 = .0 = .0 - L0 = L0
= 0 = o0 = o0 = .0 e - -0
[ = 626.16 P 1 = 631.88 P 2 = 63E.5€ P 3 = 646.34 P T4 = 655.24
P 5 = 665.31 P 6 = 67660 P 7 = 689.10 P B = T02.79 P 9 = T17.60
P10 =_ 733.45 P11 = 75Ce2) P 12 = T6T.T1___ P 13 = 785.76 P 14 = B04.l6
P 15 = B822.67 P 16 = B&ll.0S P 17 = 859.0¢ P 18 = B876.45 P 19 = 893.02
P 20 = 908.57 P 21 = 92z2.92 P 22 = 935.96 P 23 = 947,57 P 24 = 957.73
P25 _ = _966.40 P26 = _972.63 P27 = 978.47 P 28 = 984e02 P _29 = _987.39
P 30 = 989.70 P 31 = 991.11 P 32 = 991.T¢ P 33 = 991.79 P 34 = 991.33
P 35 = 990.52 P 36 = 98S.46 P 37 = 988.25 P 38 = 986.97 P 39 = 985.68
P_40_=_9Bhebs__ = 0 _ = .0 _ .= _e0 = 0
= .0 = L0 = L0 = .0 = o0
6 = 619.52 6 1 = 622.81 6 2 = 628.87 6 3 = 63477 G 4 = 641.59
6 5 = 649.37 G € = 65817 G 7 = 668401 G 8 = 678.89 6 9 = 690.80
G 10 = 1703.68 G 1l = 711,47 6 12 = T732,0¢ € 13 = T47.34 G lé = 763.16
G__15_= T19.35___ G _16_=_1795.13 G 17 = 812412 G_18 = _ B28.34_ 6. _19 = 844,18
G 20 = 859.48 G 21 = B874.08 6 22 = 887.84 6 23 = 900.64 G 24 = 912.41
G 25 = 923.08 6 26 = 937,63 6 27 = 94l1.0% 6 28 = 948.38 G 29 = 954465
G_30 = 959.93 G 31 = 964.31 6 32 = 967.87 .6 33 = 970.70 G 34 = 972.91
G 35 = 974.58 G 36 = 975.81 6 37 = 976467 G 38 = 977.25 6 39 = 9T71.61
G 40 = $77.80 = .0 = .0 = .0 a .0
= .0 __ = 40 = .0 = .0 = .0
H 1 = 605.33 H 2 = 6ll.45 H 3 = 614402 H 4 = 617.12 H 8 37 620.80
H 6 = 625.14 H 7 = 63C.20 H 8 = 636.0% H 9 = 642.73 H 10 = 650429
H 11 = 658476 H 12 = 668615 . H 13 = 678,45 ___ H_14 = 689.64 H 15 = T0l.67
H 16 = 71i4.48 H 17 = 727.98 H 18 = T42.0& h 19 = 756460 H 20 = 7171.46
k21 = "786.50 H 2z = 80}.56 H 23 = 8l16.5C H 24 = 83l.l16 H 25 = B45.41
H_ 20 = 859.11 K 27 = 8Tiel6 ___ H_28 = 8B4.4& __ H 29 = B895.94 ____H 30 = 906.55 _
H 31 = 9l6.z4 H 32 = g25.02 H 337 & 932489 H 34 = 939,87 H 35 = 946.00
H 36 = 951.34 H 37 = §55.92 H 38 = 959,83 H 39 = 963.13 H 40 = 965.89
= .0 = L0 = .0 . = .0

|



 PANEL

A21=28.855 422=

—— izi,

i L0C=,75

_TINA(IN)=610F
96.461

TENA(CUT)I=1005.91_

A22=131.17  AZ4=102.31
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CASE # 2

Solar Flux: REFERENCE
Orifices: NO

Sub-Panel: 1l

425256084 pcation x/L: O.75

T(Na-inlet)
T(Na-outlet)

It

610 F

ATER NOo 2. _ GREATEST TEMPERATURE CHANGE PER ITERATION = .0 _ CRITICAL NUDE =
T:NA IN = 61000 T2NA CUT= 1005.9 DT: NA = 395.%1 TsB NA = B807.95 T8 M
DT M=N = 28.855 DT1 = 964461 DY #~N = 13l.17 DT P~¢ = 102.31 012
= .0 = o0 = .0 = L0
N = 610.00 N 1 = 6l2.47 N 2 = 615.47 N 3 = 619.05 N 4
N_ .5 = 628.27 N__ €& _® €34.06___ N T = 640.71 N & = 648.29 N 9
N 10 = 066637 N 11 = 67691 N 12 = 688.44 N 13 = 70C.93 N 14
N 15 = 728.54 N 1€ = T&3.49 N 17 = 7%59.05 N A8 = T775.08 N 19
N. 20 =_ 807.95 N_ 21 = 824.47 N 22 = B840.83 N 23 = 856.86 N 24
N 25 = 887,37 N 26 = 901.59 N 27 = Sl4.58 N 28 = $§27.417 N 29
N 30 = 549,54 N 31 = $55.07 N 32 = 967.62 N 33 = §75.20 N 34
N. 35 = 98T.64 N_36_= 992462 N 37 = 996e86__ N 38 = 1000.4 _ N 39
N 4«0 = 1005.9 = L0 = .0 = .0
= .0 = .0 = .0 = .0
L = 613.91 m 1 = 6l17.22 M 2 = 62l.18 ¥ 3 = §625.85 "4
M5 = e3T7.64 M € = 644.89 M T = 653.11 M8 = 662,34 M9
M 10 = 0683.87 M 11 = 696.15 M 12 = 709.39 P13 = T23.51 Mo14
M_ 15 = 154400 COM__1& = _77C.12 _ __ M_1T = TB6.63 ¥ 18 = 803.36 » 19
¥ 20 = H#36.81 M 2] = 853.19 M 22 = 869.11 M 23 = BB4e45 M 24
M 25 = S$12.83 M 26 = 625.69 M 2T = 937.57 M 28 = 948.43 M 25
M 30 = S67.04 M 31 = G674.83 M 32 = 98l.66 ¥ 33 = 987.59 M 34
M 35 = 997,00 M 36 = 1000.6 M 37 = 1003.7 M 38 = 1006.2 M 39
M 40 = }C0S.8 = .0 = .0 = .0
A = 0. U * B ______’_._004_ — . .= 40 .
P £ 62775 P 1 = 634.05 P2 = 64l.42 P 3 = 645,97 P 4
P 5 = a70.86 P 6 = 683.29 P T = 69T7.0¢€ P 8 = Tl2.14 P9
P._lu = 745.93 P 11 = 764.40 P 12 = T83.6% P 13 = 803.59 P 14
P 15 = 844,30 P 16 = B864.57 P 17 = BB84.4S P 18 = 903.65 P 19
P 20 = 939.1z P 21 = 954.9% P 22 = 969.40 P 23 = 982,26 P 24
_P .25 = }003.1.___ __P 26_=__1011.2_ P27 = 1017.7 ____ P 28 = 1022.7 P 29
P 30 = 1029.1 P 31 = 1030.7 P 32 = 103l.% P 33 = 103l.5 P 34
P 35 = 1030.2 P2 36 = 10291 P 37 = 1027.8 P 38 = 1026.4 P 39
P 40 = 1023.7 = .0 . _ = «C. = L0
= L0 = L0 = L0 = .0
G = 620.43 G 1 = 62%.15 [ 2 = 630.72 4 3 = 637.22 G 4
G 5 = €53.30 6 €& = 662.99 6 7 = 673.83 6 8 = 685.81 G 9
G 0 = T713.13 G 11 = T72¢.32 G 12 = J44.41 G 13 = 7T61.26 G 1lé
G6_15 = _T96.,57_ G 1€ = 814.65 6 11 = 832.14 G 18 = 85064 _ G 19 _
G L0 = 4885.04 G 21 = 901.18 6 22 = 916.39 G 23 = 930.56 G 24
G 25 = 955.40 G 26 = G¢6S.98 G 27 = 975.32 G 28 = 983.45 6 29
G 30 = S§96.29 G 31 = 10Cl.2 G 32 = 1005.1 G 33 = 1008.3 G 34
G 35 = 1012.7 6 36 = 1014.0 G 37 = 101%.0 G 38 = 1015.7 6 39
G 40 = 1016.3 = .0 = .0 = L0
. == 0 __ . = 0 _ _ . ..®_«0  _ = +0 o
H 1 = 60929 H 2 = 6l1.63 H 3 = 6l4.48 4 = 617.91 H 5
H 6 = 62079 H 1 = €3Z.39 H B8 = 638.8¢ H 9 = 64625 H 10
H 11 = 663.99 H 12 = 674.37 H 13 = 685.7¢ H 14 = 698413 H 15
H 16 = 725.60 H 17 = 74C.52 H 18 = 756,09 K 19 = T72.16 H 20
K 21 = 805.20 H 22 = 821.84 H 23 = 838.34 H 24 = B54.54 H 25
H_ 26 = B85.41 H 27 = 89%.82 H 28 = 913.4C H 25 = 926,08 H 30
H 31 = 948.49 H 32 = G5€.19 H 33 = 966.87 H 34 = 974,58 H 35
H 30 = 987.23 H 37 = 992,29 H 38 = 99661 H 39 = 1000.2 H 40
= &0 = .0 = .0 = L0

N

Max = 11O0F

825.21
54.084
.o

62329
656084
Til4e32
79144
872.42
939,00
981.85
1003.4
«0

.o

63132
672.5%
738.42
820415
899,06
958.25
992.68
1008.2
-0

.o

659.76
T28.46
823.88
921.95
993.51
1020.5
1031.1
1025.0
.o

‘o

b44.T73

698.93
778.71
868.14
943.58
990.42
1010.8
1016.1
-0

.c

621.98
65462
Tlle44
788.58
870.27
937.79
981.35
1003.3
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CASE# 2
Solar Flux: REFERENCE
Orifices: : NO
. PANEL 1_LOC=.85 __ T:NACLINI=61OF __T:MA(CUT)=1043.55 Sub-Panel: 1
A21231.377 A22=104.90 A22=142.90  A24=111.52  A25%39.074Iocation x/L: ©.8S
L e 1(Na-inlet) = 610 F
T(Na-outlet) : .
__1TER NQe 2 GREATEST TEMPERATURE CHANGE PER ITERATION = L0 Cﬁ!t!s!}_!po§~:
FsNA JN = 610.00 TeNA QUT= 1043.6 DT: NA = 433,55 T28 NA = 82677 T2 M
DT M=N__=__31.377 _DTL = 104,90 _ _ OY P-N = 142.9C = DI P=M = 11ll.52 DT2
= .0 = L0 = L0 = L0
N = 61000 N 1 = 61l2.71 N 2 = 615.99° N 3 = 619.91 N L]
N__5_=__ 630,01 N & = 636.35 N 7 = 643.63 N_ 8 = 651.93 N_ 9
N 10 = 671.73 N 11 = 683.27 N 12 = 6S55.86 N 13 = 709.57 TN 14
N 15 = 739.81 N 1€ = 7T56.18 N 17 = T73.22 N 18 = 79077 N 19
N 20 = B826.77 N 21 = 844.87 N 22 = _ 862.TB_ N _23 = 880.33 N 24
N 25 = 913.74 N 26 = 929,31 N 27 = 943,98 N 28 = S57.66 N 29
N 30 = 98l.82 N 31 = 99Z.26 N 32 = 1001.6 N 33 = 1009.9 N 3
N 35 = 1023.5 N 36 = 1029.0 N 37 = 1€33.6 N 38 = 1037.6 N 39
N 40 = 104306 = L0 = L0 = L0 i
= «0 = «0 - «0 = -0
N = 6l4.25 _ M 1 = 617.87 M 2 = 622,20 M 3 = 627.31 N4
] S = 640.20 M ¢ = 646412 ] 1 = 657.11 ] 8 = 667.21 " 9
M 10 = 690.7¢6 M 11 = 704.20 M 12 = T18.68 M 13 = 734,13 M 14
MO15_ = 767.50  M_1é = 785.14 M 17 = B03.21 M 18 = 821,53 M 19
M 20 = 858.15 M 21 = B876.09 K 22 = 893,53 M 23 = 910,33 M 24
M 25 = 94l.43 M 26 = 955,52 ¥ 27 = 968.54 M 28 = 980.44 M 29
¥ 30 = 1000.9 M 31 = 10C9.4 M 32 = 1016. M 33 = 1023.4 u 34
M 35 = 1033.7 M 36 = 1037.7 M 37 = 1C4l.C M 38 = 1043.8 39
M 40 = 1047.8 = L0 = L0 = L0
, =0 = o0 = .0 = 0
4 = 6£29.34 [ 1 = 63¢6.21 P 2 = 644,27 [ 3 = 53,60 P &
4 5 = 6£76.40 P ¢ = 68%5.98 P T = 705.02 P 8 = T2l.49 P 9
P 10 = 758,40 P 11 = TT6.58_ P 12 = 795.66_ P 13 = B82l.42 P 14
P 15 = 865.92 P 16 = 888.09 P 17 = 909.82 P 18 = 93C.84 P 1S
P 20 = 989,67 P 21 = 981.05 P 22 = 1002.8 P 23 = 1016.9 P 24
P25 = 1039.8 P26 = 1048.7 P_27 = 1055.8 P_28 = 106le4 P 29
P 30 = 1068.5 P 31 = 1070.3 P 32 = 1071.2 P 33 = 1071.3 P 34
P 35 = 106%9.% P 36 = 1068.7 P 37 = 1067.2 P 38 = 1065.8 P 39
P 40__= _1062.9 ___ = W0 = 46 m e0____
= o0 = .0 = L0 = L0
G = 621.34 6 1 = 626.50 G 2 = 632.58 [ 3 = 639,67 [ 4
G 5 = 6£57.23 G € = 661.81 & T = 679.64 [ 8 = 692.74 [ 9
G 10 = 722.57 G 1l = 173%5.18 G 12 = 756.7T1 G 13 = 775.18 6 14
_6__15 = _§i3.79 G 16 = 833.56 G 17 = B53.3¢ G 18 = 872,94 619
G 20 = 910.60 G 21 = 928,27 6 22 = 944.94 6 23 = 960.47 G 24
G 25 = 987.72 G 26 = 995,33 G 21 = ]100S«6 € 28 = 1018.5 G 29
G _30_=_ 10327 _ __6G_31 = 1038.0_ G 32 = 10424 G 33 = 1045.9___ & 34
G 35 = 105C.8 G 36 = 1052.3 G 37 = 1053.4 6 38 = 1054.2 G 29
G 40 = 1054.9 = o0 = L0 & L0
. . ® .0 ... o_o = .0___ = -0 e
H 1 = 609.24 H 2 = 6lle82 H 3 = 614.94 L 4 = §618.70 H 5
H 0 =  (28.44 H 1 = 634.58 H B = 64l.68 H S = 649,78 H 10
H 1l = 669421 H 12 = 68Ca59 H_ 13 = 693.08 H 14 = 706,64 H 15
H 16 = 736.73 H 17 = 753.07 H 18 = 770.12 H 19 = 787.72 H 20
H 21 = 823.90 H 22 = . 84c.12 H 23 = 860.16 H 24 = 877.92 K 25
W26 = 91171 ___ H_27 = 621.49 __ H_28 = 942.35 H_29 = 956,22 _ H_30
H 31 = 980.75 H 32 = 991,36 H 33 = 1000.9 H 34 = 1009.3 H 35
H 36 = 10231 H--37 = 1028.7 H 38 = 1033.4 H 39 = 1037.4 H 40
= «C = 0. = .0 = .0

‘
3
EEEERIEEREE

; ;

624,56
_661.29
724.24
808.68
897.37
970.28
1017.2
1040.8

678.42
T50.45
839.91
926.33
991.21
1026.0
1046.0
.o

«0
73%.32
843.60
950.87
1029.3
1065.6
1070.8
1064.3
.0

-0
647.8¢€

|
!

707.06
794225
852.09
874.75
1026.2
L048.7
1054.6
.o

.o

juun

658.95
721.21
805.7¢C
895.14
969.04
1016.7
1040.7

623.17
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CASE # 2
Solar Flux: REFERENCE
Orifices: NO
__PANEL 1 LOC=.95 __T:MUINI=6I0F __ TsNAICUTI=1081.18 Sub-Panel: 1
A21=33.899 A22=113.35 A23x1%4.63  A242120.73 A25=¢4.0637cgtion x/L: 0.95
o 2w o ~ L T(Na-inlet) = 610 F
T(Na-outlet) :
_ITER_NGC. 2. GREATEST TEMPERATURE CHANGE PER ITERATIOA = .0 CRITICAL NODE = F
TINA IN = 610.00 T2NA QUT= 10El.2 DT NA = 471.18 TsB NA = 845,59 T8 M = B865.86
BT M=N_ = 33.899 DYl = 113.35 _ DY P=N_ = 154463 DT P=M = 120.73 1) 94 = 44063
x= o0 = .0 = L0 = L0 = L0
N = 610,00 N 1 = 612.95 N 2 = 616.51 N 3 = 62077 N 4 = 625.82
N_ 5 = 631.75 N___ & = 63863 N_ 1 = 646.55 N B = 655,57 N 9 = 665.74
N 10 = 677.09 N 11 = 68Sa63 N 12 = 703.35 N 13 = T1l8.21 N 14 = T34.15
N 15 = 1751.08 N 16 = 768.87 N 17 = 787.38 N 18 = 806.46 N 19 = 825.93
N_ 20 = _ B845.59_ __ N 21 = 86%5.25 N 22 = 88472 K _23 = 903.80 N 24 = 922,31
N 25 = 940.10 N 26 = 957,03 N 27 = S72.97 N 28 = 987.83 N 29 = 1001.6
N 30 = 10l4el N 31 = 1025.4 N 32 = 1035.6 N 33 = 1044.6 N 34 = ]1052.5
N_35 = 105944 N 36 _=_ 1065.4 N 37 = 1070.4 N 38 = 1074e7 N 39 = 1078.2
A 40 = 10812 = .0 = L0 = L0 = o0
= o0 = L0 = o0 = L0 = L0
M__ = 6l4.59 M 1 = 61€.52 = M 2 = 623,21 ¥ 3 = 6(28.76 M 4 = 635.25
M 5 = 64275 ] 6 = 651,36 L 7 = 66l.12 M 8 = §£72.07 L S = 68425
M 10 = 697.65 M OLll = Tl2.24 M 12 = T27.97 M 13 = T4keT5 M 14 = 62447
M__15 = 180.99 M_1¢_= 80C.l1l6 M 17T = B19.79 ¥ 18 = £39.69 M 19 = 859466
M 20 = B879.49 N 21 = B9§.98 M 22 = Gl7.94 M 23 = 936,20 M 24 = 953,60
M 25 = SG70.,02 M 26 = 985.34 ¥ 27 = 999,50 M 28 = 1012.4 % 29 = 102402
M 30 = 1034.7 M 31 = 1044.0 M 32 = 1052.1 ¥ 33 = 105%:2 N 34 = 1065.3
M 35 = 1070.4% N 36 = 1074.8 M 37 = 1078.4 M 38 = 108l.4 M 39 = 1083.8
] 40 = 1C85.8 = «0 = «0 L d «0 = 0
= W0 =_ 0 _ = .0 = .0 .= a0
P = 630.93 P 1 = 636.38 P 2 = 647.11 [ 4 3 = 65722 P 4 = 668.81
P 5 = 6B8lL.95 P 6 = 6£S56.67 P T = 712.98 [ 4 8 = T30.84 P 9 = 750.18
P10 = 770.88 P 11_=_ 719276 P12 = B15.63 P 13 = 83924 __ P 14 = 863.31
P 15 = 887.54 P l6 = 911.61 P 17T = 935,21 P 18 = 958.03 P 19 = 979,79
P 20 = 1000.2 P 21 = 1019.1 P 22 = 1036.2 P 23 = 105i.6 P 24 = 1065.1
P .25_=_ 1076eb P_26_=_ 10£6a2 P 27 = 109%4eC __ P 28 = 11001 P 29 = 1106.7
P 30 = 1107.9 p 31 = 1109.9 P 32 = 1110.9 P 33 = ]1111.0 P 34 = 1110.6
P 35 = 1109.6 P 36 = 11C8.4 P 37 = 1106.9 P 38 = 1105.3 P 39 = 1103.7
P40 = _ 1102.1 _  __ _ ___=_0  ___ = a0 _ .= &0 = .0
=z L0 = o0 = L0 = L0 s o0
G = 62226 o 1 = 62l.84 6 2 = 63443 [ 4 3 = 642.12 [ 4 = 651,00
6 5 = 661.15 & £ =* 672463 (4 T = 685.40 G 8 = 699,66 [ 9 = 715.20
G 10 = 732.02 G 11 = 75(.04 6 12 = 769.12 6 13 = 789.10 6 14 = B80S.81
6 15 x_ 831.01 S 16 = B852.48 G 17 = 873.91 G 18 = 895,24 G _19 = 916.05
G 20 = 93bel6 G 21 = 955.37 G 22 = 973.50 G 23 = 990,38 G 24 = 1005.9
G 25 = 1020.0 G 26 = 1032.7 G 27 = 1043.9 & 28 = 1053.6 G 29 = 106260
G_30_ =_1069.0_ _ G 31_= 1074e9 _ 6 32 = 1€C79.7_ G633 = 1083.5 G 34 = 1086.5
G 35 = 1088.8 G 36 = 1090.5 G 37 = 1091.8 G 38 = 1092.6 6 39 = 1093.1
G 40 = 1093.4 = o0 = o0 = .0 a L0
=0 = .0 = .0 = 0 . m .0 o
H 1 = 609.20 H 2 = 612.00 H 3 = 615.40 H & = 6£19.49 H 5 = §24.35
H &6 = 630409 L} 1 = 63¢6.77 H 8 = b644.4S [} 9 = 653.30 H 10 = 663.27
H 1l = 6Tee%4 ___ H 12 = 686481 _ H 13 = 700.3%9 _ H 14 = 715.13 H 15 = 730.98
H 16 = 747.84 H 17 = 765.61 H 18 = 784.14 H 19 = 803.27 H 20 = §822.81
H 21 = B842.59 H 22 = B86z.39 H 23 = 882.02 H 24 = 901.29 H 25 = 920.00
H 26 =__938.00 _ H_ 21 = 955.14 H 28 = 971.2% H 29 = 986.36 H 30 = 1000.3
H 31 = 1Cl3.0 H 32 = 1026.5 H 33 = []1034.8 H 34 = 1064.0 H 35 = 1052.0
H 36 = 1359.0 H 37 = 10¢65.0 H 38 = 1070.2 H 39 = 10745 H 40 = 1078.1
o .= 0 __ = W0 = o0 = .0
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PANEL TEMPERATURE DISTRIBUTION

CASE 2
SET 2 Subpanel 2
Solar Flux Distribution: REFERENCE

Orifices: None

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

610°F
1100°F maximum
(1006.08 to 1100.0)

- 5370F/sjh

FORM 719-P REV. 2-80
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CASE# 2
VVVVVV B B o Solar Flux: REFERENCE
Orifices: . NO
 PANEL 2 LGC=.05 _ T:NA(IN)=610F __T:NA(CUTI=1021.25 ___  Sub-Panel: 2
A21=36.226 A22=121.15 A23=165.68 A24=129.46 A25=£8.890Tncation x/L: ©.05
- T(Na-inlet) = 610 F
T(Na-outlet) : Max = 1100F
ITER NG 2. GREATEST TEMPERATUKE CHANGE PER ITERATION = .0 _  CRITICAL NODE =~ "~ z= ~— — — —— -~
T:NA IN = 610.00 TsNA CUT=  1021.3 CT: NA = 411.29 T2B NA = Bl5.64 T8 M = 837.31
DT M—N _= 36.226 o1l = 121.15 DT F—N = 165.68 DT P-M = 129.46 oT2 = 684851
£ .0 = .0 = .0 = .0 = .0
N = 610.00 N 1 = 612.57 N 2 = 615.68 N 3 = 619.40 N 4 = 623.81
N 5 = 628,98 N € = 634299 K T = 64l.91 N 8 = 643,78 N 9 = £58.66
N 10 "= 668.56 N 11 s 678451 N 127= 691.48 N 13 =  704.46 N 14 = 718.37
N 15 = 733.14 N 16 = 746.67 N 17 = 764.84 N 18 = 78l.49 N 19 = T798.48
N 20 = B815.65 N 21 = B832.81 _ N 22 = 849.80 N 23 = B66.45 N 264 = 882.62
N 25 = 898.15 N 2€ = §1i.92 N 27 = 926.83 N 28 = 939.81 N 29 = 951.78
N 30 = S62.73 N 31 = 97z.63 N 32 = 981.51 N 33 = 989.38 N 34 = 996.29
N 35 = 10023 N 36 = 10CT<5 N 37 = 10li«S___ N 38 = 1015.6 N 39 = 1018.7
N 4 = 1021.3 .0 =7 .0 = .0 = .0
= .0 = .0 = .0 = .0 = .0
] = 6l%e90 M 1 = 618.53 L 2 = 622.85 14 3 = 627.94 ] 4 = 633.8¢
M 5 = 640,74 L) &€ = 64E.58 [ ] T = 657417 [ ] 8 = 66T.41 M 9 = 678.44
M 10 = 690.53 M 11 = 702.67 Mo12 = 717.79 M 13 = 732.81 M 14 = 748.63
M 15 = TeS.il M 1€ = 1BZ.ll M 17 = 799.47 M 18 = 817.00 M 19 = 834453
MW 20 = 851.87 M 21 = T866.85 N 27 "= 885431 ¥ 23 = 901.08 M 24 = 916.06
K 25 = 930.il M 26 = 9%3.18 M 27 = 955.19 M 28 = S66.ll N 29 = 975.94
M 30 = 984.70 M 31 = 992.42 M 32 = 999.14 M 33 = 1004.9 M 34 = 1009.9
¥ 35 = 1014.l 4 36 = 1017.6 M 37 = 1020.4 ¥ 38 = 1022.8 M 39 = 1024.7
M 40 = 1026.2 = <0 = .0 = .0 = .0
. .= W0 _ .. = _ 0 e .= 0 _ .. _ _ _= 0 o = .0
? = €32.42 P 1 = 35,82 P T2 = To4bakd P "3 = 658.46 P 4 = 669.87
P 5 = 0682.77 P 6 = 697.18 P 7 = 713.08 P & = T30.42 P 9 = T749.13
P 10 = 769.05 P 11 = '79C.01 P 12 = B811.79 P 13 = B834.14 P l4a = B856.76
P 15 = 879.36 P 1€ = S0l.62 P 17 = $23.22 P 18 = 943.89 P 19 = 963.34
P 20 = 981.32 P 21 = 997.66 P 22 = 1012.2 P 23 = 1024.8 P 24 = 1035.6
P25 = 1l04be4 ____ P 26 = 1051.3 P 27 _ = 1056,5 _ P 28 = 1060.1 __ P 29 = 1062.3
P 30 = 10663.2 P31 "= 10&3.1 P 32 = 1062.2 P "33 = T1060.0 P 34 = 1058.5
P 35 = 1056.1 P 36 = 1053.5 P 37 = 1050.5 P 38 = 10464 P 39 = 1046e0
P_40_= 1043.7 _ = .0 3 = .0 __ = .0 s 0
= .0 = .0 = .0 = .0 = 40
G = 623.10 6 1 = 628449 € 2 = 634.84 6 3 = 642,22 6 4 = 65C.72
6 5 = 060.4l 6 6 = 671.33 6 7 = 683.49 6 8 = 696.90 6 9 = T11.52
6 10 = 727.21 G 11 = 744407 G 12 = 76l1.78 6 13 = 780.22 6 14 = 795.23
G_15 = B1B.ST __ G _lé = 836,03 G 17 = 857.38___ G 18 = 876.38 _ G 19 = 894.80
6 20 & 912.45 & 21 = 926.12 6 22 = "944.68 6 23 = 958.99 6 26 = 971.97
6 25 = 983.57 6 26 = 993.77 6 27 = 1002.¢ G 28 = 1010.1 6 29 = 1016a3
G 30 = 1021.4 6 31 = 1025.5 G 32 = 1C28.6 6 33 = 1031.0 G 34 = 1032.6
G 35 = 1C33.7 G 36 = 1034.4 G 37 = 10341 G 38 = 1034.8 & 39 = 1034.6
G 40 = 1C34.4 = .0 = .0 = .0 = .0
— = 0 e el - = &0 _ =2 0 o = 0 e . = .0
H 1 = 608.57 H 2 = 61C.86 W3 =T el346E H T4 = 617.04 H 5 = 621.08
H 6 = 625486 H 7 = &31.45 H B = 637.93 ¥ 9 = 645.36 H 10 = 653.79
W o1l = 663.21 H 12 = 673.80 H 13 = 685.4C H 14 = 698.03 H 15 = 711.66
K le = 126.20 H 17 = 741.56 H 18 = 757.62 H 19 = Tle.26 H 20 = 791.30
H 21 = 8CB.58 H 22 = B825.93 H 23 = B43.17 K 24 = 860414 H 25 = B816.66
H 26 = 892.58 H 21 = ©907.77_ H 28 = S22.12 _ H 25 = G§35.54  H 30 = 947.96
H 31 = 959.34 H 32 = 66S5.66 H 33 = 978.92 H 34 = GB7.16 H 35 = 994,40
H 36 = 1000.7 H 37 = 1CC6.l W 38 = 1010.8 H 39 = 1014.7 H 40 = 1018.0
= w0 = .0 = .C = .0
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CASE# .2
Solar Flux: REFERENCE
Orifices: No
 PANEL 2 LOC=.15  T:MA(IN)=610F _ T2AA(CUT)=1051.71 Sub-Panel: 2

A21=38.357 A22=128.30 A22=176.05 A24=137.69 A25=213.555Locgtion x/L: 0.\S

] T(Na-inlet) = 610 F
T(Na-outlet) : Max = L11O0F
ITER NCe 2. _GREATEST TEMPERATURE CHANGE_PER ITERATION = .0 CRITICAL NODE = 72 7 v mmo e
T:NA IN = 610.00 T:NA OQUT= 1051.7 DT3 NA = 441.71 T2 NA = 830.85 T:B M = 853.8C
DI M—N = 38,357 D11 = 12E8.30 _ DI F=N = 176.05 T P—M = 137.69 DT2 = 73,555
= L0 = .0 = L0 = L0 = L0
N = 610.00 N 1 = 6lz.76 N 2 = o6l6.10 N 3 = 620.20 N 4 = 624.83
N 5 = 63039 N _ & = €3€.84___ N T = 64427 N 8 = 65272 N 9 = 662.25
N 10 = 672.89 N 11 = 684.65 N 12 = 697.51 N 13 = Tll.44 N 14 = T26.39
N 15 = 742425 N 1¢é = 75E.93 N 17 = T776.29 N 18 = 794,18 N 19 = B8l2.42
N 20 = B830.85 N 21 = 84%.25 N 22 = 867.52 N 23 = 885.42 N 24 = 902.78
N 25 = 919.46 N 26 = 935.32 N 27 = 95C.27 N 28 = 964,20 N 29 = 977.06
N 30 = 9$88.82 N 31 = 99G.46 N 32 = 1009.0 N 33 = 101T7.4 N 34 = 1024.9
N 35 = 1031.3 N _36_= 1036.9_ N _ 37 = 104l.& N 38 = 1045.6 N 39 = 1048.9
N 40 = 1051.7 = o0 = 0 = L0 = o0
= L0 = 0 = oC = L0 = o0
L = 615.19 L] 1 = 61%.07 M 2 ® 623.69 4 3 = 629.14 L] 4 = 635.50
M 5 = 642.84 L] € = 651.24 M 1 = 66C.T4 Ld 8 = 671.36 M 9 = 683,20
M 10 = 656.16 M 11l = T1C.23 ¥ 12 = 725.36 M 13 = T4l.47 M 14 = T5B.43
M 15_ = _776.10 M 1 = 194,34 M 17 = B8l2.96 ¥ 18 = 83177 _ M 19 = 850.59
M 20 = 869.21 ¥ 21 = EB17.45 M 22 = 605.13 ¥ 23 = 922,09 M 24 = 936,19
M 25 = 953.31 M 26 = 967.36 M 27 = 980.29 M 28 = 992,05 M 29 = 1002.6
M 30 = 1012.1 M 31 = 10z0.4 M 32 = 1C27.7 ¥ 33 = 1033.9 M 34 = 1039.3
M 35 = 1043.8 M 36 = 1047.5 M 37 = 1C5C.7 ¥ 38 = 1053.2 M 39 = 1055.3
M 40 = 109%.9 = L0 = o0 = a0 = L.C
e ®= 0 = W0 m_ &0_ . = 40 - = .0
[ 4 = 633.83 I 4 1 = 64]1aT2 P 2 = 650.94 4 3 = 66l.60 P 4 = 673,718
P 5 = 687.54 P € = T0z.92 4 T = T19.88 4 8 = 738.41 P 9 = 758.39
P_ 10 = T79.867 P 11 = 80z.07 P 12 = B825.3% P 13 = B849.24 P l4 = 873.44
P 15 = 89T.62 P lé = 92145 P 17 = G44.5% P 18 = 06674 P 19 = 987.60
P 20 = 1000.9 P 21 = 1024.5 P 22 = 1040.1 P 23 = 1053.7 P 24 = 1065.3
P__25. = ]074e8 __ P_26_=_10€2.4__ P_27 =_1088.1___ P 28 = 1092.0 P 29 = 1094.5
P 33 = 1095.6 P 31 = 10%5.6 P 32 = 1054.7 P 33 a 1093.1 P 34 = 1090.9
P 35 = 1088.5 P 36 = 1085.8 P 37 = 1083.1 P 38 = 1080.5 P 39 = 1CT7.9
P._40 = 10675.5 = o0 = <0 = o0 = L0
= L0 = .0 = L0 = L0 = o0
6 = 623.87 G 1 = 62%5.62 [ 2 = 636.3E G 3 = 644.26 G 4 = 653.33
G 5 = 0663467 G 6 = 675,32 G 7T = 688.30 [ 8 = 702.62 6 9 = 718.23
G 10 = T735.07 6 11 = 753,02 G 12 = 771.9% G 13 = 79].68 6 14 = 8]12.01
615 = B32.71 G 1t = 853,56 G 17 = 874,25 G 18 = 894.65 _ G 19 = 9l4.42
¢ 20 = 933.38 G 21 = 951.28 6 22 = 968.01 G 23 = 983.42 6 26 = 997.40
G 25 = 1309.9 6 26 = 10209 G 27 = 1030.5 G 28 = 1038.6 G 29 = 1045.4
6_..30 = 1051.0 G 31 = 1055.4 .6 32 = 1058.5 G 33 = 1061.5 6 34 = 1063.3
G 35 = 1004.6 G 36 = 1065.4 6 37 = 1065.8 C 28 = 1065.9 G 39 = 10658
G 40 = 1065.6 = 0 = oC = o0 = L0
e ®__ 0 __ , = W0 = LC = e0 o = .0
H 1 = 6C8.52 H 2 = 61C.59 H 3 = 614.01 H ¢ = 6l7.66 H 5 = 622.01
H 6 = ob2l.lo H 1 = ¢€33.19 H 8 = 64C.17 H 9 = 648.17 H 10 = 657.25
H 1l = 0667.45 H 12 = 676.78 H 13 = 691.2€ H L4 = T04.84 H 15 = T719.49
H lo = 135.12 H 17 = 1751.63 H 18 = T768.89 H 19 = 78676 H 20 = 805,06
H 21 = d23.62 H 22 = 842.25 B 23 = 686C.7¢ H 24 = B878.97 H 25 = 896.69
H_20o_= 913.78_  H 271 = _S3C.08_ __H_ 28 = 945.47 __ H 29 = 959.86 H 30 = 973.17
H 31 = 985%5.37 H 32 = 996443 H 33 = 1006.4 H 3¢ = 1015.2 H 35 = 1022.9
H 36 = 1029.7 H 37 = 1(0325.5 H 38 = 1040.5 E 39 = 1044.7 H 40 = 1048.2
= .0 = L0 = o = o0
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CASE# .2
Solar Flux: REFERENCE
i T T T T T T Orifices: " NO
_TINACINI=610F T:NA(CUT)=1082014 Sub-Panel: 2
AZZ=l€6.4l  A24=145.92 A25=78.221Lpcation x/L: 0.25
T(Na-inlet) = 610 F

T(Na-outlet) :

ITER NG. 2.  GREATEST TEMPERATURE CHANGE PER ITERATIOMN = .0 CRITICAL NODE = 2
T:NA IN = 610.00 TENA CUT=  1062.1 DI NA = 672.14 TIB NA = B46.07 T:B N = B870.29
CT M=N =_ 40,488 DVl __ = 13%.46___ DY B=N_=_186.41 DY p=F = 165.92 or2 = 78,221

= .0 = .0 = L0 = .0 = .0

N =  613+00 N 1 = 6l2.95 N 2 = 616.52 N 3 = 620.79 N & = 625.85
N__5 = 63l.79 N 6 = €3E469 N T = 646e63 A8 = 655467 N _ 9 = 665.85

N 10 = o77.23 N 11 = 68%.79 N L2 = 703.54 N 13 = 718.43 N 16 = T734.41

N 15 = 1751.36 N lé = 765.19 N 17 = 787.75% N 18 = 806.86 N 19 = 826437
N 20 = 846,07 N _21 = B86S.77_____N_22_= 885.28 _ N 23 = 904439 N 264 = 922.95
N 25 = 940.78 N 26 = 957.73 N 27 = 973,71 N 28 = 988,60 N 29 = 1002.3

N 30 = 1014.9 N 31 = 1026.3 N 32 = 1036.5 N 33 = 1045.5 N 34 = 1053.4
N 35 = 1060.3 N 36 = 10€6.3 N 37 = 1071.3 N_38 = 10756 N 35 = 1079.2

N 40 = 1082.1 = .0 = .0 = = .0

= .0 = L0 = .0 = .0 = .0

M = 615.48 M1l = 61S.61 M 2 =m 624,53 M 3 = 63C.34 M 4 = 637.11

M5 = 644.94 M & = 653.89 N T = 664.02 M8 = 675.37 M 9 = 687.96

M 10 = 170l.78 M 11 = 716.80 N 12 = T32.94 H 13 = T50.12 K 4 = 768.22
M__15 = 787.09 M 1€ = 80&.57 M 17 = 826.45 ¥ 18 = B46.55 M 19 = B6b.bE
K 20 = 88b.56 M 21 = S0&.06 M 22 = $24.96 M 23 = 943,10 M 24 = 960.32
M 25 = 976.51 M 26 = 991.55 M 27 = 1005.4 M 28 = 1C18.0 M 29 = 1029.4
M_ 30 _= 1039.5 _ M 31 = 1048.4 M 32 = 1056.2 _ __ ¥ 33 = 1062.9 M 34 = 1068.6

» 35 = 1073.5 M 36 = 1077.5 M 37 = 108C.$ M 38 = 1083.6 M 39 = 1085.8

M 40 = 1087.8 = .0 = o0 = .0 = .0
- = o0 = 40 = o0 *= 0 = .0
P = 635.23 P 1 = o42.6l P 2 = 653.41 P 3 = 664.74 P 4 = 677.68
P 5 = 692.3. P 6 = 706.65 P 1 = 726470 P B8 = T746.40 P 9 = 767.65
P10 = 750429 P 11 = Bl4.l2 P 12 = 83890 P 13 = B64e34 _ P 14 = 890.11
P 15 = 915.87 P 16 = 941.27 P 17 = $65.8% P 18 = 989.58 P 19 = 101l.8
P 20 = 1032.5 P 21 = 10%51.3 P 22 = 1068.0 P 23 = 1082.6 P 24 = 1095.0
_P__25_ = 1105.3 P__26 =__1113.4 P 21 = 1119.¢€ P_28_ = 1124.0 P 29 = 112647
P 30 = [128.0 P 31 = 1128.1 P 32 = 1127.2 P 33 = 1125.6 P 34 = 1123.4
P 35 = il20.9 P 36 = 1l18.i P 37 = 1415.3 P 38 = 1112.5 P 39 = 1109.8
P 40 = _1107.4 . .= 40 _ ... . = &0 = 40 = L0

= L0 = .0 = .0 = .0 = L0

G = 624465 6 1 = 63C.75 6 2 = 637.94 6 3 = 646.30 G 4 = 655.9
6 5 = 6606.93 6 €& = o07%3l1 6 7 = 693.11 G 8 = 7T08.34 6 9 = T24.95
6 10 = 742.86 6 11 = 176l1.97 6 12 = 782.12 G 13 = 803.14 G 14 = B24.80
_6__)5 = B46.817 G_16 = 865,09 G 1T = 85l.2C 6 18 = §12.94 6 19 = 934405
6 20 = 954.29 G 21 = 973.45 6 22 = 991.35 € 23 = 1007.9 € 24 = 1022.8
G .25 = 1036.3 6 26 = 1048.1 6 27 = 1058.4 6 28 = 1067.2 G 29 = 1074.5
G__30 = _1080.6 ___ 6 _31_=_10ES5e4 G_32 = 1085, & 33 = 1082.0 G 34 = 10%al
6 35 = 1095.5 6 36 = j096.4 6 37 = 1096.9 G 38 = 1097.0 6 239 = 1097.0
€ 40 = 1096.8 = .0 = o0 = .0 = L0

=_ 40 = .0 = .0 = .0 = .0 o

H 1 = 608.47 H 2 = 611.13 H 3 = 614.37 H 4 = 618.28 H 5 = 622.95
H 6 = 628447 H 1 = €34.93 H 8 = 642.41 H 9 = 650.98 H 10 = 660.70
H .11l = 671e62 . H 12 = 683.76 _ __ H 13 = _ 69T7.11 _ __ H 14 = _T11.65 H 15 = 727.32
H 16 = 144.04 H 17 = 761.70 H 18 = 78016 H 19 = 795.26 H 20 = 8l18.83
H 21 = 838466 H 22 = £58.57 H 23 = 878.35 H 24 = 897.80 H 25 = 616.73
H_26__=__934.98 _ H_ 21 =_ 95z.38 H_ 28 = 968,82 H 25 = 984,18 H 30 _= 998.39
H 31 = 10il.4 H 32 = 1023.2 H 33 = 1033.8 H 34 = 1043.2 H 35 = 1051.5
H 36 = 1058.7 H 37 = 10£4.9 H 38 = 1070.2 H 39 = 1074.7 H 40 = 1078.5

.= a0 .= o0 = 0 = o0
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CASE# 2
Solar Flux: REFERENCE
Orifices: NO
__PANEL 2 LOC=FULL __ T:NALIN}=61OF _ T:NAWOUTI=1100.co _ _ Sub-Panel: 2
A21m4l.T~0 A22m139.66 A23=162.50 A24=150.76 A25=80.960 Iocation x/L: FULL
2 'TP(Na-inlet) = 610 F
T(Na-outlet) : Max = 1100F
_LTER_NG. 2. __GREATEST TEMPERATURE CHANGE PER ITERATION = .0 CRITICAL NDDE = 2 N
T3NA IN = 610.00 TINA QUT= 11000 DT: NA = 490.0C T:B NA = 855.00 TsB M = 879.96
DT M=N = 41.740_ DTl = 135.66 DT F=N = 192.5C OT P~N = 150.76  DT2 = 80.960
= .0 = .0 = .0 R = &0 = 0
N = 610.00 N I = 6l3.06 N 2 = 616.77 N 3 = 621.20 N & = 626.45
_N__5_ = _632.62 N £ = $35.78 N 7 = 548401 N_ 8 = 657239 _ N 9 _= 66797 _
N 10 = 619.77 N 11 = 69z.81 N 12 = 707.08 N I3 = 722.53 N 14 = T739.11
N 15 = 756.71 N 16 = T75.21 N 17 = 794,47 N 18 = B8lé.31 N 19 = 834.55
N_ . 20_ =__855.00_ N 21 _=_BT5.45___ N 22 = 895.69 N 23 = 915.53 N 24 = 934.79
N 25 = 953,29 N 26 = 97(.89 N 27 = 987.47 N 28 = 1002.9 N 29 = 1017.2
N 30 = 1030.2 N 31 = 1042.0 N 32 = 1052.¢ N 33 = 1062.0 N 34 = 1070.2
N_35_= _10T7.% N 36 = 10&3.5 N 37 = 1088.8 N 38 = 1093.2 N 39 = 1096.9
N 40 = 1100.0 = .0 = <0 = 0 = .0 -
= W = .0 = .0 s L0 = .0
M = 615.65 M 1 = 616493 M 2 = 625,03 M 3 = 631.04 M & = 638.06
M 5 = 640.17 ] € = b55.44 ] 7T = 665.94 1 4 8 = 677.71 L 9 = 690,76
M 10 = 205.08 M 11 = T72C.65 M 12 = T737.3% M 13 & 755.20 M 14 = T73.97
M_15 = 193e35 M _le = 813.74 M 11 = 834437 M 18 = 85522 M 19 = 87609 ___
M 20 = 896.74 M 21 = Sle.98 M 22 = 936.60 KT 237 = T955.43 N 24 = 973.32
¥ 25 = 990412 M 26 = 1005.8 M 27 = 1020.1 ¥ 28 = 1033.2 M 29 = 1045.0
M 30 = 1055.5 M 31 = 10648 M 32 = 10T2.9 ___ M 33 = 1079.9 _ K 34 = 1085.9
M 35 = }090.9 M 36 = 1055.2 ¥ 37 = 1098.¢ ¥ 38 = 1101.5 M 39 = 1103.8
M 40 = 1105.6 = .0 = L0 « .0 = L0
e = .0 . = .0 =_ 0 = _«0__ % =0 -
P = 636.05 P 1 = ¢&44al2 P 2 = 654.86 P 3 = 666.58 P74 = 679491
P 5 = 695.11 P 6 = 11z.03 P 7 = 730.70 P 8 = 751.09 P S = 773.09
P 10 = 196.53 P _11 = 821.20 P 12 = B46.B& _ P 13 = 873.21 __ P 14 = 899.90
P 15 = 926459 P 16 = 95z.91 P17 = 978.5¢ P 18 = 1003.0 P 19 = 1026.1
P 20 = 1047.5 P 21 = 10€T.0 P 22 = 1084.4 P 23 = 1098.6 P 24 = 1112.5
P25 =_1323.2 P26 = 113i.7 P _27 = 1138.1 P28 = 1242.7 P 29 = 1145.6
P 30 = 1147.0 P 31 = 1147.2 P 32 = 1146.3 P 33 = 1144.7 P 34 = 1142.5
P 35 = 1139.9 P 36 = 1137.1 P 37 = 1134.2 P 38 = 1131.3 P 39 = 1128.6
P_40 = _li26.1 _ _ __  ___ = _0__ D T D = .0 _ = L0
= «0 = «0 - «0 = «0 = «0
G = 625.10 G 1 = 63l.el G 2 = 638.85 6 3 = 647.50 6 & = 657.47
6 S = 006884 6 6 = o8l.65 & T = 695.94 6 8 &« TMi.70 6 9 = 728.89
G 10 = Talo%4 6 11 = 761.22 G 12 = 788.09 G 13 = B09.86 6 14 = 832,30
G_15 = 855.17 G_l¢ = B87E.20 G 17 = 901.13 G__18 = 923.67 G 19 = 945.57
G 20 = 966.57 G 21 = 68t.46 G 22 = 106C5.C 6 23 = 1022.2 & 24 = 1037.8
6 25 = 10517 G 26 = 10é4.l 6 27 = 1074.8 G 28 = 1083.9 6 29 = 1091.6
6 30 = 1097.9 _ G 31 = 11€3.0 G 32 = 11C6.5 = & _33 = 11099 G 3 = 1ll2.1
G 35 = 1113.6 G 36 = 1ll4.6 6 37 = 1115.1 6 38 = 1115.3 G 39 = 1115.3
G 40 = ill5S.1 = .0 = .0 = .0 e <0
= _.0 = «0 = a0 = L0 = L0
H 1 = 608.44 H 2 = e6ll.21 H 3 = 614.58 H 4 = 6£18.64  H S = 623,50
& = 629.24 H 7 = &£35.95 H 8 = 643.72 H 9 = 652.63 H 10 = 662,73
H Ll = 67407 _ H 12 = 68£.68 _H 13 = 700.55 _H 14 =_T15.65 _ H 15 = 731.92
H lo = 749.28 H 17 = 7671.61 H 18 = 786.78 H 19 = 806u60 H 20 = 826491
H 21 = B847.50 H 22 = 868415 H 23 = B888.68 H 24 = 908.86 H 25 = 928.50
H 26 = 947,43 H_ 21 = 96%.48 H 28 = 982.52 H 29 = 998.45 H 30 = 1013.2
H T3l =TT1026.7 H 32 = 1038.9 H 33 = 1049.9 H ™34 = 1059.7  H 35 = T1068.3
K 36 = 1075.7 H 37 = 1082.2 H 38 = 1087.7 H 39 = 1092.3 H 40 = 1096.2
= .0 = .0 = oC = .0
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CASE # 2

Solar Flux: REFERENCE

Orifices: NO
(Q/A)=0.225MW/M2 _ T:NA(IN)=610F T:NALOLT)=723.66 _ PL 1,0uISub-Panel: 1
A213G,94 A22=33,133 A23843,17 A24=33.,23 A25=16.6¢L2 Ioca.tion X/L: ouT (0.0)
”“"”2“ .. 'm(Na-inlet) = 610 F
T(Na-outlet) : - »
LTER_NG. 2.  GREATEST TEMFERJTURE CHANGE PER ITERATION = .0 T T CRITICAL NODE = 2
TaNA IN = 610.00 T:NA CQUT= T23.606 DTz NA = 113.6¢ TiB NA = 666.83 TsB M - 672.77
DT M=N = 9.9400 DTL = 33.133 DV P=N = 43.17C__ DT P-M = 33,230 T2 = 16.662
= «0 x S0 = o0 - o0 ~ = 0
N = 610.00 N 1 = 61C.71 N 2 = 611.57 N 3 = 612.60 N 4 = 613.82
N_ 5 = _ 615425 N & = 616,91 N 7 = 618.82 N 8 = 620.99 N9 = 623445
N 10 = 626,18 N 11l = 625.21 N 12 = 632.52 N 13 #7636.10 ° N 14 = 639.95
N 15 = 644.03 N 1¢ = 648.32 N 17 = 65279 K 18 = 657.39 N 19 = 66209
N 20 = 0606.83 N 21 = 671.57 ___ N 22 = 676,27 N 23 = 680,87 N 24 = 685.34
N 25 = 689.63 N 26 = 693.71 N 27 = 697.56 N 28 = 70l.14 N 29 = 704.45
N 30 = T707.48 N 31 = 71C.21 N 32 = 71267 N 33 = Tl4.84 N 34 = T716.75
N _35 = 7i8.41 N 36 = 715.84 N 37 = 721.0¢ N 38 = 722.09 N 39 = 722.95
N 40 = 723.66 = L0 = .0 Y e T L
= o0 - «0 = «0 = «0 = ]
» = blle35 M 1 = 612.35 M 2 = 613.54 M 3 = 61l4.94 M & = 616458
L 5 = 618.47 L} 6 = 620.064 L} T = 623.09 L 8 = 625.83 ] 9 = 628.87
M 10 = 632.21 M 11 = ¢3%5.84 M 12 = 635.74 ¥ 13 = 643.88 M 14 = 648.25
M _15_= 652.80 M _le = 651.50 M 1T = 662.29 M 18 = 867.14 M 19 = 671.98
M 20 = 676.77 M 21 = b68l.46 n 22 = 686.01 N 23 = $90.37 M 24 = 69.51
M 25 = 698440 N 26 = 102.01 N 27 = 705.34 ¥ 28 = T08.36 R 29 = 711.08
M 30 = Ti3.51 M 31 = 718,664 M 32 = T17.50 _ M 33 = 71%.1l M 34 = T20.48
HT35 = 721064 M 36 = T22.61 M 37 = 723.41 M 38 = 726.06 M 39 = T724.58
M 40 = T725.01 = o0 = L0 = L0 = o0
- = 0 _ = a0 = .0 = 40 . = o0
P = 615.84 P 1 = 617.81 P 2 = 620.11 P 3 = $22.77 [ 4 4 = 625.82
P 5 = 629.26 P ¢ = §33.11 P 7 = 637.3¢ P 8 = 642,01 P 9 = 647.02
P 10 = 652.37 P 11 = 656400 P 12 = 663.87 __ P 13 = 669.89 P 14 = 676,01
P 15 = 682.13 P & = 688.17 P 17 = 694.06 P 18 = 69%.71 P 19 = 705.04
P 20 = 710.00 P 21 = 714.53 P 22 = 718.58 P 23 = T22.14 P 24 = 725.19
P25 = 121.73 P_26_= 725,71 P_21 = T731.3% P_28 = 732.49 P 29 = 733,24
P 30 = T33.66 P 31 = T733.79 P 32 = T33.68 P 33 = T33.39 P 3 = 732,95
P 35 = 732.43 P 36 = 1731.85 P 37 = 731.24 P 38 = 730.63 P 39 = 730.05
P_40_ = _T729.50 _ __ _ _=_ a0 o ®_ <0 e = &0 = L0
= «0 = 0 = o0 - o0 = 0
3 = 613.59 6 1 = 615.07 6 2 = 6le.81 € 3 = 618.85 6 4 = 62l.19
6 5 = 623.85 6 ¢ = 62¢.86 ¢ 1 = 630.20 ¢ T8 =7 63390 6 9 = 637.92
6 10 = 69226 6 1l = 646.85 6 12 = 651.71 G 13 = 656085 6 164 = 662,09
6_15_ = 6671.42 6 16 = 672,79 6 17 = 678.12 G_18_= 683.37 G 19 = 688.46
6 20 = 693.34 6 21 = 65195 6 22 = 1062.25 ¢ 23 = 7106.21 6 24 =7 709.81
6 25 = 1i3.02 G 2¢ = 1715.85 6 27 = 718.3C G 28 = 720.39 6 29 = 722.13
G, 30__= _T23.55 _ G 31 _=_T24,69 __ & 32 = T25.57_ 6 33 = 726,23 6 3 = 726,70
G 35 = 121.02 6 36 = 127.21 6 37 = "727.31 € 387 = T727.34 6 39 = 727.31
6 40 = T27.25 = .0 = .0 = 0 = .0
- = 0 _ = 0 = 0 = 0 L _
H 1 = 609.62 H 2 = 61C.26 H 3 = 611.04 H 4 = 611.97 ] 5 = 613.09
h 6 = Gle.é2 H 1 = 615.97 H 8 = 617.77 H 9 = 619.83 H 10 = 622.16
H_ 1l = 62479 H 12 = 627.71 H 13 = _630.92 H 14 = 6344l H 15 = 638.18
H 16 = 642.21 H 17 = 646.45 H 18 = 650.90 H 19 = 655.49 H 20 = 660.20
H 21 = 004.98 H 22 = 665.77 H 23 = 674,54 H 24 = 679,22 H 25 = 683.78
H_26 = b688.18 H 27 _= 692.37 H 28_= 696433  H_29 = 700.03 _H_30_ = 703.46
h 31 = 70659 H 32 = T70S5.44 H 33 = 712.00 H 34 = T14,27 H 35 = 716e26
H 36 = 718.00 H 37 = T71%5.50 H 38 = 7T2C.7TE H 39 = 72l.86 H 40 = 722.76
= _ L0 = o0 = o0 = .0
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CASE # 2

Solar Flux: REFERENCE

T Qrdifices: . NO
o (Q/A)=0.970MA/M2_ T:NAUIN)=€10F _ TsNA(GUT)=1100.0  PL 1,1

ySub-Panel: 1 -
A21=35.16 A222117.57 A23=1€0.% A24=125.34 A25=66.558  Location x/L: iN (™

2 T(Na-inlet) = 610 F
T(Na-outlet) : - - . , Max
_ITER NQ. 2o _ GREATESY TEMPERATURE CHANGE PER_ITERATION = .0 CRITICAL NODE = 2
T:NA IN = 610,00 TINA GUT= 11600 OT: KA = 490400 TsE NA = 855,00 T8 M = B876.03
DT #~-N__= 33,160 __ DTl = 117.57 DT F=N = 160.50__ DT P=N = 125,34 D12 = 66.558
= .0 = L0 = .C = .0 s .0
N = 610.00 N 1 = 613.06 N 2 = 61677 N 3 = 621.20 N 4 = 626.45
N__ 5 = 632462 N € = 635,78 N 1 = 648,01 N8 _= 65T.39. N 9 = 667.97
N 10 = 679.77 N 11 = 09z.81 N 12 = 701.08 N 13 = 722.53 N 14 =  T739.11
N 15 = 156.71 N 1e = 77%.21 N 17 = 794.47 N 18 = B8l4.31 N 19 = 834,55
N_20 = 855.00 . N 21 = 875.45 N 22 _= 895469 N 23 = 915,53 N 24 = 934.79
N 25 = 953,29 N 26 = 97(C.89 N 27 = 987.47 N 28 = 1002.9 N 29 = 1017.2
N 30 = 1030.2 N 31 = 10420 N 32 = 1052.6 N 33 = 1062.0 N 34 = 1070.2
N _35 = 1017.4 N_36 = 10€3.5 N 37 = 1088.8 N 38 = 1093.2__ N 39 = 1096.9
N 4«0 = 1100.0 = .0 = .0 = L0 = .0
= .0 = .0 = .0 = .0 = 0
M__ = 6l4.To _ M 1 = 6lE.85 __ M 2 = 623.72 H 3 = 629.49 M & = 63623
M 5 = 644.03 M €& = 652,97 M 7 = p€3.12 M 8 = 674.51 M 9 = 687.17
M 10 = 701.09 M 11 = 716.26 M 12 = 732.61 M 13 = 750.05 M 14 = T68.48
M 15 = 187.74 M _1¢ = 801,67 M 17 = 828.08 ¥ 18 = B4B.TT M 19 = B69.54
M 20 = B890.i6 M 21 = 91C.43 M 22 = 930.1f% M 23 = 945,14 M 24 = 96T.24
M 25 = 9B4.32 M 26 = 10C0.3 M 27 = (01540 ¥ 28 = 1028.5 M 29 = 1040.8
M 30_ = 1051.6 M 31 = 10€6l.2 M 32 = 106S.7 _ ¥ 33 = 1077.1 M 34 = 1083.4
¥ 35 = 1088.8 M 36 = 1093.3 M 37 = 1097.1 M 38 = 1100.2 M 39 = 1102.7
M 40 = 1104.8 = .0 = .0 = L0 = .0
e = &0 = o0 = L0 = oo_ . = 0
[ = 631.72 P 1 = €35.46 P 2 = 648.53 P 3 = 659.04 P 4 = 671.08
P 5 = 684eT2 P & = 170C.02 P 1T = T16e96 P 8 = 735,52 P 9 = 755,61
P 10_= T77.12_____ P 11 = T79%.86 __ P 12 = 823.63 P 13 = 848.16 P 14 = B873.17
P 15 = 898.35 P 16 = 923.37 P 17T = 947.91 P 18 = 971.63 P 19 = 994.25
P 20 = 1015.5 P 21 = 1035.1 p 22 = 1053.0 P 23 = 1069.0 P 24 = 1082.9
P25 = 1094e9__ ___P__26_ _=__11C4.9 P21 = 1113,1 f_28 = 1119.5 P 29 = 112462
P 30 = 1l127.6 P 31 = 1129.7 P 32 = 1130,7 P 33 = 11309 P 34 = 1130.5
P 35 = 1129.5 P 36 = 11282 P 37 = 1126.¢ P 38 = 1125.0 P 39 = 1123.3
P _40 = 11217 _ .= &0 o _ = Q. = ,00‘_7;_ = &0
= .0 = L0 = .0 = .0 : = L0
G = 622.71 6 1 = 62t.51 6 2 = 635.36 6 3 = 643.35 6 4 = 652.57
6 5 = 663.12 6 €& = 675.04 6 7 = 688.37 6 8 = 703.12 6 9 = 719.27
6 10 = 736.75 6 11 = 75%5.47 6 12 = 775.3¢C 6 13 = 796.07 G 14 = Bl7.58
615 = 839.62 6 16 = 861.93 G 17 = 884.28 6__18 = 906,40 G 19 = 928.03
6 20 = 948.9% 6 21 = 968.92 6 22 = 987.717 6 23 = 1005.3 6 264 = 10215
6 25 = 1036.2 G 26 = 1049.4 6 27 = 106l.0 G 28 = 1071.1 6 29 = 1079.8
6 30_=_ 1087.2 .6 31 = 4093.3 G 32 _=_1098.2 6_33 = 1162.3 G 34 = 1105.5
6 35 = 1107.9 G 36 = 11€9.7 6 37 = 1110.5 G 38 = 1l1l.8 6 39 = 1112.4
G 4 = 1112.7 = L0 = .0 = o0 = o0
_ = _C__ . _=®=_0 = <0 = <0 = <0 .
H 1 = 609.18 H 2 = 6l1z.09 H 3 = 615.623 H &4 = 619,88 H 5 = 624.95
H 6 = 630.91 H T = £37.87 H 8 = 645.89 H 9 = 655.07 H 10 = 665.44
H ULl __=_ 677,05 H 12 = 685.92 H 13 = 704.04 H 14 = 719.38 H 15 = 735,86
H 16 = 753.40 H 17 = 771.88 H 18 = 791.1% E 19 = 8l1.05 H 20 = 831.37
H 21 = 85194 H 22 = 872.53 H 23 = B8%52.94 H 24 = 912.98 H 25 = 932.44
H_ 26 = 95l.l6__  H 21 = 96B.97__ _ H 28 = 985,77 ___H 29 = 1001.4 H 30 = 1015.9
h 3l = 10291 H 32 = 104i.l H 33 = 1051.8 K 3¢ =7 106l.4 @ H 35 = 1069.7
H 36 = 10770 H 37 = }10£3.2 H 38 = 1088.¢ H 39 = 1093.1 H 40 = 1096.8
= o0 = 0 = o0 = o0
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Orifices:
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NO

 1Q/A)=0.970Mm/M2 _T:NACIN)=€10F _TSNA(GUT)=1006.08 _PL 2,0u1Sub-Panel:

A21=35.16 A22=117.57

_JYER NOe___
TsNA IN =
DI M-N =
-
N =
N 5_=
N o =
N 15 =
N 20 =
N 25 =
N 30 =
N_35 =
N 40 =
=
M o=
L] 5 =
M 10 =
M 15 =
K 20 =
K 25 =
M_30 =
N 35 =
M 40 =
I —8
P =
P 5 =
P 10 =
P 15 =
P 20 =
P _25_ =
P 30 =
P 35 =
P _40 =
=
[ =
4 5 =
6 10 =
G_15_ =
G 20 =
6 25 =
6 30 =
G 35 =
G 40 =
..
H 1 =
H 6 =
H 11 =
H 16 =
H 21 =
H_26_=
H 31 =
H 36 =

A23=160.5 A24=125.34 A25=66.558

Location x/L:
T(Na-inlet)

2
ouT

610 F

T(Na-outlet) : - ' Max
_2e_ GREATESY TEMPERATURE_CHANGE_PER_ITERATIOMN = .0 __ _CRITICAL NODE = 27
610.00 T:NA CUT= 1006.1 CT: NA = 396.C¢8 T:B NA = 808.04 T8 K = 829.07
35.160 __ DT1 = 117.57__ DT F=N_ = 160,50 DT P—u = 125.34 DT2 = 66.558
-0 = .0 = .0 = .0 = .0
610.00 N 1 = 6l2.48 N 2 = 615.417 N 3 = 619.05 N & = 623,30
62828 N__€__=_ 634,07 KT _= 640.73 N_ 8 _= 568.31_ N 9 = 656486
666440 N 11 = 676.94 N 12 = 688447 N 13 = 700.96 N 14 = 714,36
728259 N 1€ = 743.55 N 17 = 759.11 N 18 = 775.15 N 19 = 791.51
808404 N 21 = 824.57. N 22 = B840.93 N 23 = 856,97 N 24 = 872.53
887.49 N 26 = 901.72 N 27 = 915.11 N 28 = 927.61 N 29 = 939,14
949468 N 31 = 956.22 N 32 = 967.71 N 33 = 975.35 KN 34 = 982.01
_987.80_____N_36 =_99i.18 N _37 = 997.02 N_38 = 1000.6 N 39 = 1003.6
100641 = -0 * = oC = «0 = «0
] = .0 = .0 = .0 = .0
_61aa76 M1 = 618.26 M2 m 622.43 M 3 = 627.34 M 4 = §33.07
639.70 H € = 641.27 M 7 = 655.82 M 8 = 665.42 N 9 = 676,06
687.72 M 11 = 700.39 % 12 = 714.0C M 13 = T728.48 M 14 = 743.73
759.62 M 1€ _ = 76,00 M 17 = 792,72 __ M 18 = 809.61 M 19 = 826.50
843.20 M 21 = 85%5.35 M 22 = 875.39 M 23 = §90.58 N 24 = 904,99
918.52 M 26 = 931.08 M 27 = 942.63 M 28 = 953.14 M 29 = 962.59
$71.01 M 31 = G97B6.42 M 32 = 984.89 .M 33 = 990.46 M 3¢ = 995,21
999.21 M 36 = 100246 M 37 = 1005.2 M 38 = 1007.6 M 39 = 1009.4
101048 = .0 = o = o0 = .0
= o0 _ = .0 _ = .0 L .= .0
631.72 P 1 = 636.87 P 2 = 647.23 P 3 = 656.89 P & = 667.92
680,35 P 6 = 694.31 P 1 = 709.67 P, 8 = T26.43 P 9 = 746.50
16374 P 11 = 783,99 P 12 = 80502 __  P_13 = 826.59 P 14 = B4B.42
870.23 P le = 891.71 P 17 = 912.55 P 18 = 932.47 P 19 = 951.21
96d.54 P 21 = 984427 P 22 = 998.2% P 23 = 1010.4 P 264 = 1020.7
10291 ___ P _26_=_1035.8 _P_21 = 1040.7 P_28 = 1044.2 P 29 = 1046e2
1047.0 P 31 = 104649 P 32 = 10645.5 P 33 = 1064.3 P 34 = 1062.2
1039.9 P 36 = 1037.4 P 37 = 1034.9 P 38 = 1032.4 P 39 = 1030.0
. 1027.8 __ R = <0 - L= e - = 0 _ = .0
«0 = L0 = L0 = 0 = o0
622.71 6 1 = 6271.93 6 2 = 634.0¢ & 3 = 641,20 6 4 = 649.42
65£.78 6 €& = 0665.33 6 1 = 681.08 C B = 6%4.04 & 9 = 708.16
723.38 6 11 = 73%.60 G 12 = T756.69 G 13 = 774.50 G 14 = 792.83
.811.50__ G __l¢ = 83C.27 G 17 = B848.92 G 18 = B86T.23 __ G 19 = 884.99
9C1.98 6 21 = 918.04 6 22 = 933.01 6 23 = 946.78 6 24 = 959.26
$70.40 6 26 = 98C.19 G 27 = 988.65 6 28 = 995.83 6 29 = 100l.8
1006.7 . &6 31 = 1010.5 6 32 = 1C13.5_ G 33 .= 1015.7 G 3% = 1017.3
101843 G 36 = 1018.9 6 37 = 1CiS.2 G 38 = 1019.2 6 39 = 101S.1
1CL8.8 = o0 ) = .0 = .C
0 = o0 P = .0 o= _30 e . = .0
608,59 H 2 = 61C.79 H 3 = 613.48 H 4 = 616.73 H 5 = 62061
625.20 H 1 = ¢€3(.58 H 8 = 636.81 H 9 = 663.95 H 10 = 652.07
bbl.1B H 12 = oTl.32 H 13 = 682.47 H 14 = 69%.63 H 15 = 707.74
721.74 H 17 = 173¢,53 H 18 = 751.99 H 19 = 768.01 H 20 = 784.4l
8CLle06 H 22 = B817.77 H 23 = 834.38 H 24 = 850.73 H 25 = B866.64
88l.98 _ H 21 _= 896,62 __H 28 = GlC.45______H 25 = 923.38 ___H 30 = 935.35
946.32 H 32 = 956.27 H 33 = 965.20 h 34 = 973,14 H '35 = 980.13
986.21 H 37 = 991.46 H 38 = 995.94 H 36 = 999,72 H 40 = 1002.9
-0 = .0 = .C = .0
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CASE# 2
Solar Flux: REFERENCE
e e e e o e - Orifices: NO
(Q/A)=1.20 Mn/M2_ TINACIN}=€10F _T:NA(OUTI=1100.0 PL 2,iN Sub-Panel: 2
A)=1420 Mu/M2_ TINACIN)I=€10F T3NALOUTI=L100.,0 PL Lo8W ; .
AZ1%%1.74 A222139.66 A23=152.5 A24=150.76 A25=80.96 Location x/L: IN (1.0)
T(Na-inlet) = 610 F
o RRTERTT
_ITER_NC. 2. _ GREATEST TEMPERATURE CHANGE PER ITERATION = .0 CRITICAL NODE = 2
T:NA IN = ©10.00 INA GUT= 1100.0 DT: NA = 490.0¢C T8 NA = 855.00 T:g M = 879.96
DT M~N = 41740 DTL__ = 135.66___ DT P-N = 192.50_ __ DT P~M = 150.76 D12 = 80.960
- .0 = .0 = <0 = .0 = &0
N = 610400 N 1.= 613.06 N 2 = 61677 N 3 = 621.20 N & = 626445
N_ 5 s _632.62 N _ € = 635,78 N T = 64801 N_6 = 657.39 N 9 = 867.97
NTl0 = 619477 NIl = 65z.81 N 12 = 707.08 NTI3 s 722.53 N 14 = 738u11
N 15 = 75671 N 16 = 77%.21 N 17 = 764,47 N 18 = 814.31 N 19 = 834.55
N_20 = 855.00_ __ N_21 = 875445 _ _N_22 = 895.69 N 23 = 915.53 N 24 = 934.79
N 25 = 953.29 N 2¢ = T97C.89 N 27 = Te87.47 K 28 = 10029 N 29 = 1017.2
N 30 = 1030.2 N 31 = 10420 N 32 = 1052.€ N 33 = 1062.0 N 34 = 1070.2
N__35_ = _1077.4 N 36 = 1083.5 N 37 = 1088.8 N 38 = 1093.2 N 39 = 10969
N %0 = 1100.0 = .0 =7.0 = .0 =" .0
= .0 = .0 = 0 = .0 = .0
M_ = 615465 M 1 ® 615,93 __ M 2 = 625.03 M 3 = 631.04 N 4 = 638.06
M5 = 64nad? M 6 = 655.44 T = 665.94 ¥ 8 = 677.71 N 9 = 690.76
M 10 = 705.08 M 11 = 72C.65 N 12 = 737.3% M 13 = 755.20 N 14 = T13.97
M_ 15 = 793.55 M 16 = 8l3.T4 ®_ 17 = 834.37 M 18 = 855,22 M 19 = 876.09
M 20 = 89674 M2l = $1¢t.98 N 22 = 936460 ¥ 23 % 955.43 H 24 = 973.32
M 25 = 990.12 K 26 = 10C5.8 M 27 = 1020.1 M 28 = 1033.2 M 29 = 1045.0
M__30 =__1055.5 M 31 = 1064.8 _ M 32 = 1072.9 M 33 = 1079.9 M 3¢ = 1085.5
N 35 = 1090.9 M 36 = 1055.2 N 37 = 1098.¢ ¥ 38 = 1201.5 M 39 = 1103.8
M 40 = 11050 = .0 = .0 = 0 = .0
= .0 = .0 = .0 = .0 = .0
» = 636.05 P 1 = 6ek.72 P2 = 654.86 P T3 = 666.58 P TTE = 679.97
P 5 = 095411 P & = 71z.03 P 1 = 730.7C P 8 = 751.09 P 9 = 773.09
P 10 = 196,53 P 11 = 821420 P 12 = 846.86¢ __ P 13 = 873.21 P 14 = 899.90
P15 = 926.59 P16 = 95z.91 P17 = 978.5¢C f 18 = 1003.0 P 19 = 10261
P 20 = 1047.5 P 21 = 1067.0 P 22 = 1084.4 P 23 = 1099.6 P 24 = 1112.5
P25 = _1123.2 P26 = 1131.7 P 27 = 11381 P 28 = 114247 P 29 = 1145.6
P 30 = 1147.0 P31 = 1147.2 P32 = 1146e2 P33 = lle4e? P 34 = 1142.5
P 35 = 1139.9 P 36 = 1137.1 P 37 = 1134.2 P 38 = 1131.3 P 39 = 1128.¢
P40 _= 112601 _ _ = 40 ~ = 0 . m «0 = o0
- = 0 = «0 = o0 = <0 = o0
6 = 625410 6 1 = 63l.41 2 = 638.8% S 3 = 6471.50 G & = 657e47
G 5 = 6oB.84 G & =~ 681.65 6 i s 695,84 ¢ 8 = T11.70 6 9 = 728.89
6 10 = l4l.44 6 11 = 761.22 G 12 = 788.09 € 13 = 809.86 6 14 = 832.3C
615 = 855.17 G 16 = 878.20 G 17 = _901.13 G 18 = 923.67 G _19 = 945.57
G 20 = 966.57 6 21 = 986.46 G 22 = 1C05.C €23 = 1022.2 ¢ 24 = 1037.8
G 25 = 105l.7 G 26 = 1064.l G 27 = 1074-8 G 28 = 1083.9 G 20 = 1091.6
6 30 = 1097.9 G 31 = 11€3.0 G _32 = 1106=8_ G 33 = 1109.9 & 34 = 1l1l2.1
6 35 = 1il3.6 6 36 = 1114.6 ¢ 37 = hlsal G 38 = 1115.3 G 39 = 1115.3
G 40 = 11i5.1 = .0 = .0 = .0 = .0
= .0 = .0 = <0 = .0 = 20 ,
R 1 = o60b.44 W2 = 611.21 H 3 = 614<5E W4 e 6lB.64 W8 w 623.50
H 6 = 629.24 H 7 = €35.95 K 8 = 663.72 H 9 = 652463 H 10 = 662.13
M1l = 674207 . _ H 12 = 68€.68 ___H 13 = T0C.55 __ H 14 = T15.65 K 15 = 731.92
H 16 = 749.28 H 17 = 1761.61 W 18 = 786478 H 15 = 806460 H 20 = 826.91
H 21 = 847.50 H 22 = B868.15 H 23 = 888.68 H 24 = 908.86 H 25 = 928.50
H_26 = 947.43 ___H 21 = 965.48 H 28 = 982.52 K 29 = 998.45 W 30 = 1013.2
H 31 = 1026.7 W 32 = 1028.9 H 33 = 104$.9 H 34 = 1059.7 H T35 % 10683
H 36 = 1075.7 H 37 = 10€2.2 H 38 = 1087.7 H 35 = 1092.3 H 40 = 1096.2
= &0 = .0 = o0 = o0

= 1100F
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PANEL TEMPERATURE DISTRIBUTION
CASE 3
SET 1 Subpanel 1
Solar Flux Distribution: OFF NORMAL

Orifices: Yes: Orificed so as to match tube flow rates to
reference flux distribution

Sodium Temperatures: T (Na-Inlet)
T (Na-Outlet)

610°F
1050°F (mean)
(784.4 to 1081.6)

5370F/s jh

FORM 719-P REV. 2-80
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CASE # '3
Solar Flux: OFF-NORMAL
Orifices: YES
PNL 1 LOC=.05 T:IN=610F TIO0UT=855.98 G/A=0.14752 Mw/M2 Sub-Panel: 1
A2162535 A22=21.783 A23228.381 424=21.847 A25210.954Iocation x/L: ©.05
i 3 _ o i o L T(Na-inlet) = 610 F
T(Na-outlet) : Mean = 1O50F
ITER NO. _ 2. _ GREATEST_TEMPERATURE CHANGE PER ITERATION = 20—~ ~CRITICAL WOOE = ~ "2 7~
¥2NA IN = &610.00 IINA CUT= 855.98 072 NA = 245,98 T13B NA = 732.66S T:8 M = 736.5C
DT M=N = 65350 DTl = 21.783 DT #~N = 28.381 T P=v = 21.847 oT2 = 10.554
s &0 = <0 = .0 = .0 = .0
N = 618.00 N 1 = 61l.54 N 2 = 6l3.4C N 3 = El5.62 N & = 618.26
N S5 = 62135 __ N 6 =_624e95 N _ T = 629.08 N B = (33.79 K 9 = ¢35.10
N 10 = 645,02 N 11 = 651,57 N 12 = 658,72 N 13 = £66.49 K 14 = 674.81
N 15 = 683.65 N 1¢& = 692.94 N L7 = T702.6C N 18 = T12,5¢ N 19 = 722.73
N 20 = 132.99 N 21 = 43.25 N 22 =  153.42 A 23 = Ta3.356 N 24 = 113.04
N 25 = 782.33 N 26 = 191.17 N 27 = 798,45 N 28 = 6C7.25 N 29 = Bla.al
N 30 = 820.96 N 31 = B826.88 N 22 = B3Z.1§ N 33 = B30.93 n 34 = 841.03
N 35 = 846e63 N 36 = B847.72___ N 37 = B85C.3é N 38 = @52.58 K 39 = BS54.44
N 40 = €55.98 2 .0 = .C = .0 = .C
= 0 = 0 = .0 = .0 = ¢
M = 61088 M 1 = 6lz.6l M 2 = 614e65 ¥ 3 = 6l7.16 M e = 620.08
M 5 = 623.48 M 6 = 627.40 ¥ 7 = 631.86 M & x £36.97 ¥ § = s42.07
N 10 = 648.99 M 11 = 655.93 M iz = 663.4E M 13 = 671.€1 ¥ 14 = 8C.27
M 15 = 68942 _ M 1€ = 696.97 _ M 17 = 706.8% ¥ 1B = 718.97 Mo19 = 129.23
M 20 = 739.52 M 21 = 74S.76 M 22 = 155.8z M 23 = TLS.62 ¥ 24 = 179.08
M 25 = 788410 M 26 = T796.62 M 27 = 804.60 # 28 = £11.99 ¥ 29 = 81B.77
M 30 = 82492 M 31 = 83C.45 ¥ 32 = 835.37 ¥ 33 = 835.70 M 34 0z B43.48
N 35 = B46.75 M 36 = B4S.54 M 37 = 851.9C M 36 = 253,88 4 39 = 855.52
M 40 = 856.86 = L0 = o0 = o0 = o
= &0 R . e = .0 = W0
P = 613.84 P 1 = 6l6.2l P 2 = 615.01 P 3 = &22.31 P 4 = 626.i5
® 5 = 630.57 P 6 = 635.60 P 7T = 641.27 P8 = 647.61 P9 = €54.6C
P 10 = 662.24 . P 11 = 67€.5C P 12 = 675.34 P13 = 686.T1 P le ® 696452
P 15 = 7408.70 P 16 = 71S.14 P 17 = 12%.74 P 18 = 74C.38 P i9 = 750.97
P 20 = 761.37 P 21 = Tlie49 P 22 = 781.23 ? 23 = T790.51 P 24 = 795,26
P 25 = 807.38_ _ P 26 =_Bl4e87_____ P 27 = 82i.96__ P 2E = 6¢7.85 P 25 = 6£32.2%
P 30 s 838417 P 3L = 84z.38 P 32 = 846.0C P 33 = 845.09 P 34 = B51.68
P 35 = 853.84 P 36 = 855,61 P 37 = 557,05 P 38 = 838.20 P 35 = E£5S.11
P 40 = 859.82 . = 40 X = oG = .0 = 0
= .0 = .0 = .0 = .C = oC
G = 612.36 6 1 = 6l4.40 6 2 = 616.84 6 3 = al5.73 6 4 = 623.1¢
6. 5 = 621401 ___. G . & =_631.45_ __ G 1 = 636,57 _ _ G 8 = o642.217 S 9 = 648.0l
G 10 = 655.59 G 11 = 6€2.19 6 12 = 671.39 G 13 = 083,13 C 14 = 685.37
G 15 = 699.03 G 1& = 705.02 ¢ 17 = 7T15.2¢ C 18 = 725.65 6 19 = 743.07
G 20 = 1750.42 G 21 = 760.59 _ G 22 = 77050 € 23 = 780.04 G 24 = 185.i3
G 25 = 71971.71 G 26 = 80%.72 G 27 = 813.13 G 28 = 819.90 6 29 = 820.03
6 30 = B3l.53 G 31 = B3€.40 G 32 = 84C.l7 G 33 = B844.38 S 34 = 847.57
G 35 = 850.28 G 36 = 852.57 G 37 = B54.47 G 38 = B856.C3 6 35 = 857.341
G 40 = 858434 = .0 = .G = .0 = .0
= .0 = 0 = .0 = .0 = .0
H 1 = 610.82 H 2 = 612.53 H 3 = 6l4.59 H 4 = 617.05 H 5 = 615.94
K & = 623.31 H 1 = &21.21 H 8 = 63167 b 9 = 6&36.72 # 10 = 642438
H Ll s 648.66 H 12 = 635,57 H 13 = 063.08 H 14 = ofl.li H 15 = 679.88
H 16 = 688.92 H 17T = 698.44 H 13 = 7T08.29 H 16 = T18.39 H 20 = T23.63
H 21 = 1738.92 H 22 = T748.15 H 23 = 759,21 H 24 = 19.02 K 25 = T7£.4S
H 20 = T87.53 H 27 = T796.08 H 28 = 804.08 h 2% = 611.50 H 30 = 818.31
H 31 = B824.50 H 32 = 83C.07 H 33 = 835.02 H 34 = B839.40 H 35 = 843.21
H 36 = 846.51 H 371 = 848,33 H 38 = 851.72 H 3¢ = 853,73 H 40 = 855.39
= .0 = .0 = oC = .0



ITER NG.
TaNA IN

o7

22XTRXZ2222

PTOTVPOPODOOVY

[2X 2

TXTIITIXIIXxX oOhoOnHe

XEXERXRXXXXETX

PNL 1 40C=.15 T:IN=610F Ti0UT=547e45 C/A=0+26058 Mw/M2
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CASE # 3
vSolar Flux: .
Orifices: YES
Sub-Panel: 1
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CASE # 3
Solar Flux: ) OFF-NORMAL
Orifices: YES
PNL 1 L0C=.25 T:IN=610F T:0UT=1001220 $/A=0.3EE9L KW/M2 Sub-Panel: 1
A21=14eBl2 A22%45.443 A23=65.834 A24=51.022 4252264300 T onation x/L: 0.25"
:3 T(Na-inlet) = 610 F
T(Na-outlet) : Mean = 1050F
ITER NO. 2. GREATEST TEMPERATURE ChaNGE PER ITERATION = .0 CRITICAL NCDE = 2
T:NA IN = 61000 TiNA GUT= 10Cle2 PT: NA = 251.2( I:8 NA = B05.6C T:B ¥ = Blé.4t
DT M=N = 14.812 DL = 49,443 DT F=N = 65.834 DY P=F = 51.022 012 = 264336
= 0 = .0 = .0 = .0 * 40
N = 610.00 N 1 = 6l2.45 N ¢ = 615.4C N 3 = 616.94 h 4 = 623.14
N 5 = 628406 N € = 632,77 N 7 = 64C.35 N8 = €4T.84 NS = 65428
N 10 = 665470 K 11 = oTéall N 12 = 687.5C N I3 = 695.84 N 14 = 713.00
N 15 = 721.13 N lE = 741.90 N 1T = 757.27 N 1B = 773412 N1 = T85.20
N 20 = 805.6C N 21 = 821.92 N 22 = §38.08 N 23 = 853.93 N 24 = 869.3C
N 25 = 884.07 N 26 = B898.12 N 27 = Sli.3¢ N 28 = $23.7C KN 26 = 935.09%
N 30 = 945.50 N 31 = 954.92 N 32 = 963.3¢ N 33 = S70.85 o 34 = ST7.43
N 35 = 983.14 N 36 = 986406 N 37 = 992.2¢ A 3u = §95.8C N 39 = 998.15
N 40 = 100ie2 = .0 = oC = . = W
= .0 = .0 = .0 = . = +C
M = 612.00 M 1 = 6l4.88 M 2 = 618.32 ¥ 3 = 622.43 ¥ 4 = 621.25
N5 = 632.8¢6 M & = 635433 M7 = 64b.71 ¥ & = 655,05 Y9 = 064.a7
N 10 = 6l4e68 M li = 685.99 M 12 = 069Be2¢ M 13 = Tll.w4 M 14 = 725045
N 15 = 740.20 ¥ 1e = 155.57 ¥ 1T = 77142 ¥ 18 = 7T81.€3 M 19 = du4eC!
M 20 = 8204l M 21 = E3€-66 M 22 = £52.6C ¥ 23 = 868409 ¥ 24 = Be2.97
M 25 = B897.14 M 26 = 91C.49 M 27T = §22.9% M 28 = G34.45 4 26 = $44.97
M 30 = 954.46 M 31 = $63.01 ¥ 32 = 970.51 £ 33 = S§77.21 ¥ 34 = 982.9¢
M 35 = 987.95 M 36 = 99Z.18 M 37 = §95.7% M 38 = 998.73 ¥ 39 = 1C0les
¥ 40 = 1003.2 = .0 = .0 = .0 = WC
= .0 = .0 = .0 = .0 = .
P = 618.91 P L = 622.27 P 2 = 620,43 P S 0= C3a.4t ¥ 4 = bhlabé
P 5 = 649443 P & = €56e48 P 1 = 66B.63 P 8 = w79.88 P9 = 692.25
P 10 = 705.63 P 11 = 72C.02 P i2 = 735.31 P 13 = 751.37 Poi4 = T08.07
P 15 = 785.23 P 16 = BOZeb? P oiT = 820.21 P ic = E37.65 P 1S = 854.7b
P 20 = BTl.43 P 21 = 887.63 P 22 = 9GZa.61 P 22 = Yic.8¢ P 24 = 93L.U7
P 25 = 942.17 P 26 = 953.11 P 27 = 962.88 P 2o = 971.50 P 25 = 979,00
P 30 = 985.43 P 31 = $9C.87 P 32 = $95.41 P 33 = 493.13 P 34 = 10CZ.l
P 35 = 1004a5 P 36 = 1006.4 P 37 = 1007.E P 3F = 1C03.8 P 3% = 1009.¢
P 40 = 10101 = .0 = o.C W0 = .0
= .0 = .0 = .C = . = .0
G = 615.35 G 1 = 616.95 6 2 = 623.22 S 3 = 62B.26 ¢ 4 = €34.13
6 5 = 640.89 G & = 64€.61 6 1 = 657433 S & = 667.08 S § = 671.81
& 10 = 689.68 G 11 = 7C2.48 S 12 = T116.21 G 13 = 730.79 S 14 = Tan.ll
G 15 = 762.02 G le¢ = 77£.3% 6 17 = 795.C7 6 & = 8l1.587 G 19 = 828.61
G 20 = 845.13 G 21 = 86l.26 G 22 = 816.82 6 23 = §9i.T2 G 24 = 905.79
G 25 = 918.9¢ 6 26 = 93lelée 6 27 = 942.30 € 28 = 952.40 G 29 = GEl.4S
G 30 = 569.48 5 31 = 97¢.51 G 32 = 9E2.06l 6 33 = $57.83 C 34 = 992.24
G 35 = 995.98 G 3& = 9$5.06 6 37 = 100leé¢ 6 38 = 1003.6 5 35 = 1605.2
G 40 = 100645 = .0 = .0 = .C = .C
= o0 = .0 = .0 = L0 = .9
W 1l = 610.82 H 2 = 6l3.44 H 3 = o6lte6C K 4 = 62C.36 H 5 = 624.84
H 6 = 630.05 H 7 = 636009 H 8 = 643.01 K 9 = 65Cen? B 10 = E55.t3
H 1l = 66950 H 12z = 68C.31 # 13 = 652.06 F l4 = 704.80 k15 = T718.3°
H 16 = 732.7% H 17 = 747.80 H 18 = 7£3.4C H 15 = 775.42 r 20 = 795.6Y
H 21l = B8l2.06 H 22 = B82E.37 H 23 = B44.45 b 24 = 3E0.15 H 25 = 875.33
H 26 = B889.84 H 27 = 903.60 H 256 = 916.5C H 25 = 628.48 h 30 = $39.49
H 31 = 949.51 H 32 = 9§5E.54 K 33 = 966.5% K 34 = §73.71 H 35 = $79.93
H 36 = 985.31 H 37 = 98%.92 H 38 = 993.84 F 3% = 99T.12 H 40 = 999.85
= .0 = &0 = .0 =

oC
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CASE # 3
Solar Flux:  on OFF-NORMAL

Orifices: YES

PNL 1 LDC=e35 T:IN=610F T3CUT=1034258 C/A=0. 47292 Mn/M2 Sub-Panel: 1
A21518.333 A22s61.232 A23=82.215 A24=63.883 A25s33.266 Ipcation x/L: 0.35

T(Na-inlet) = 610 F
.53 T(Na-outl>t) : Mean = 1050F
ITER NO. _ _ 2o GREATEST TEMPERATURE CHANGE PER ITERATION = L0 . CRITiCAL NODL = 2
TSNA IN = 610.00 TaNA QUT=  1034.6 DT: NA = 424,58 T3B NA = 822.29 T p = §33,2°¢
0T =N = 18,333 DTL = 616232 DY F=N = 82,215 DY P=F = 63,883 LTe = 33,260
= L0 = .0 = o0 LYY = L0
N = 610.00 N 1 = 6lz.65 N 2 = 615.8¢ N 3 = 619.70 N 4 = $24.20
[} 5 & 629460 N ¢ = 635,80 N 7 = 642.54 13 8 = §51.07 A § = 660.25
N 10 = 670.45 N 11 = 68l.75 N 12 = 69%.lz N 13 = 707.51 N 14 = 2i.u47
K 15 = 7T37.12 N 1€ = 753.16 N 17 = 769.84% N 18 = 787.03 N 19 = B804.57
N 20 = B22.29 N 21 = B4C.01 N 22 = 857.55 A 23 = BT4.74 N 24 = 89l.42
N 25 = 907.46 N 2¢ = 922,71 AN 27 = 937,07 N /8 = 953.46 N 29 = 962.33
N 30 = 974.13 N 31 = 984.35 N 32 = 993,51 N 33 = 100l.6 N 34 = J008.8
N 35 = 1015.0 N 36 = 1020.3 N 37 = 1024.S N 38 = 1028.7 N 39 = 1031.9
AN 40 = 1034.5 = o0 = .0 = L0 = L
= L0 = o0 = L0 = L0 = L0
M = 6l2.48 M 1 = 612467 ] 2 = b615.45 L4 3 = 624.03 M 4 = 625.35
M 5 = 635.55 L] € = 0&kl.68 L] 7 = 65C.81 " 4 =& £5%5.99 [ 9 = 67C.24
¥ 10 = 681.57 M 1] = €93.98 ¥ 12 = 707.43 ¥ 13 = 721.886 M o le = T3(.1¢
A 15 = 753.3C M le = T7C.08 M 17 = 787.37 M 18 = p(S.L0 ¥ 19 = BlledZ
M 20 = 840.62 M 21 = 858.25 P 22 = 875652 M 23 = 8%2.27 M 24 = 908.3%5
M 25 = 923.63 M 26 = §36.02 M 27 = 95l.42 ¥ 26 = 9Yo03.77 ¥ 29 = 915,05
M 30 = 985.25 M 31 = S$94.30 M 32 = 1CC2.4 M 33 = 1009.5 M J& = 1015.7
M 35 = 1020.9 M 36 = 1025.4 M 37 = )029.2 M 38 = 1032,3 M 39 = 1(C34.5
M 40 = 1037.1 = o0 = L0 = .0 = LU
= L0 . . = o0 _ = o0 . = .0 = L,
P = 621413 P 1 = 626.18 4 2 = 632.12 P 3 = 639.06% P 4 = 04Tenl
P 5 = 656429 4 6 = 6b6C.66 4 T = 678.2% P 8 = 6%l.08 4 9 = TUS.l12
P 10 = T20.32 P 1l = 73¢&.59 P 12 = 53,8z P 13 = T71.86 P 14 = T790.54
P 15 = 809.68 P 16 = 825.05 P 17 = B4B.44 P l& = g6Te02 P 19 = BBE.3E
P 20 = 904.50 P 21 = 921.81 P 22 = 936.12 P 23 = 953.34 P 24 = Ge¢l.32
P 25 = 980.01 P 26 = 991,38 P 27 = 100l.4 P 28 = |1C10.2 P 25 = 1Cl7.7
P 30 = 1024.0 P 31 = 1029.2 P 32 = 1033.% P 33 = |C37.0 P 3¢ = ]1(35.6
P 35 = 10%l.7 P 36 = 1043,2 P 37 = 1044.3 F 38 = 1045.0 P 39 = 1(G45.4
P 40 = 1045.7 2 o0 = o = L0 = LC
= L0 = L0 = L0 = L0 *= oG
G &= 61662 G 1l = 62€.70 G ¢ 3 0cbJ5E G 3 = 63le24 o @ = 637.87
G.. 5 = 645.49 G & = 854,17 G_ 1 = 0663.9€ G 8 = 674.85 G S = 6b8L.96
G 10 = 700.14 G Il = Tlé.40 6 12 = 72%.66 G 13 = 745.82 G l4 = Té62.7¢
G 15 = 780.32 G L6 = T98.34 G 17 = §glE.64 G lé = 835.C1 G 19 = 853.28
6 20 = 8Tl.24 G 21 = 88B.7T1 = G 22 = 905.53 G 23 = 921.53 G 24 = 936.61
G 25 = 950.65 G 26 = S63.59 G 21 = 975,38 G 28 = G§86e01 G 29 = 965,47
6 30 = 1003.8 G 31 = 1011.1 G 32 = ]Cl7.3 G 33 = 1Cz2.7 G 34 = 1027.1
G 35 = 1030.9 6 36 = 1033.9 G 37 = 1036.4 - G 38 = 1038.4 G 3¢ = ]04(.C
G 40 = 104l.2 = o0 = LC = L0 = L0
= L0 = o0 = LC = L0 = LC
H.. 1 = 610.63 H 2 = 613,43 _H 3 _= o6l6.81 H 4 = 620.84 H 5 = g25.61
H 6 = 6&3l.19 H 1 = 633.60 H 8 = 645.08 K S = 653.52 R 10 = 663,00
H 11 = 673.56 H 12 = 685,20 H 13 = §ST7.9C H 14 = 71l.61 H 15 = 726428
H l6 = T74l.82 H 17 = T75E.10 H 18 = 774.96 H 19 = 792.35 h 20 = 8lG.0l
H 21 = 827.78 H 22 = B845.51 H 23 = B63.00 H 24 = 880.09 H 25 = B896.02
H 26 = 912.45% H 21 = 921.46 N 28 = G41.54 H &9 = 954,63 h 30 = 9pb6.0E
H 31 = S77.64 H 32 = G87.54 . H 33 = 996.3¢ h 534 = 10604.2 H 35 = 1yll.C
H 36 = 1016.9 H 37 = 1022.0 H 38 = 1026e2 36 = 1029.9 H 40 = )032.9
= o0 = o0 = L0 = L0
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CASE# 3

Solar Flux: OFF-NORMAL
Orifices: YES ‘

b- :
O PNL 1 LOC=e45 T:IN=6LlOF T:0UT=1055.72 C/A=0.57262 Mu/M2 Sub-Panel 1 'S
AZ1221.708 A22=72.531 A23=97.91¢ A24=76.205 A25=39.9¢3 Location x/L: 0.4

_ T(Na-inlet) = 610 F
3 T(Na-outlet) : Mean = 1050F -
ITER NCe __ 2. GREATEST TEMPERATURE CHANGE PER ITERATION = .0 CRITICAL NODE = 2
TaNA IN = 610.00 TINL CUT=  1055.7 DT: NA = 445.72 T2 Nd =  832,.P6 Tig M = §45.84
DT M=N = 21,708 011 = 724531 DT F~N = 97.91¢ DY P=k = T7¢.206% D12 = 39,943
= L0 = 40 = o = W0 = LC
N = 610,00 N 1 = 612.79 N 2 = 61lb.ls h 3 = 620.19 N 4 =  §524.97
N 5 = 630.57. N _ € = 637.09 R T = 644.5F N €& = 653.11 N 9 = bl.T3
N 10 = 673.46 N 11 = 685.33 AN 12 = 698.31 N 13 = Tl12.37 N 14 = T2T.44
N 15 = TJ43.45 N lo = 76C.28 N 17 = 777.8¢ N 1€ = 795,85 N 19 = B8l4.2¢
N 20 = 832.86 N 21 = 85].46 N 22 = $869.87 N 23 = 8B7.92 N 26 = GCOat4s
N 25 = 922,27 N 26 = 938,28 N 27 = 953,35 N 28 = 96/le.4l N 25 = 9pC.39%
N 30 = 992,26 N 31 = 1003.0 N 32 = JjCl2.¢ N 33 = 1021.1 N 34 = 02u.t
N 35 = 10351 N 36 = 10408 N 37 = 1045.% N 38 = 1049.& NO3S = 103249
N 40 = 1085.7 = L0 = ,C = L0 = L.C
s L0 = L0 = oC = L0 = L0
N = 61l2.94 ] 1 = 6l6<30 4 2 = 620.45 1 3 = 625.3C [ 4 4 = 63]1,00C
L] 5 = 637.02 ] € = 645.23 [ 7 = 6£53.9C [ b = w63.068 ¢ S = t74.50
M 10 = 6806463 M 1l = 09%.81 M 12 = 714.07 M 13 = T729.36 M 14 = T45.58
M _15 = T62.61 M 16 = 780.32 M 17 = 798.55 M 18 = 817.13 M 19 = 835.8¢
M 20 = B54.,57 M 21 = 873.06 ¥ 22 = 89l.1% M 23 = 908.67 M 24 = G25.4%
N 25 = 94]l.42 M 26 = 956.41] M 27 = 970,35 M 28 = 983,18 ¥ 29 = 994,37
M 30 = 1C05.4 M 31 = 10l4.8 # 32 = 1€23.2 M 33 = 103045 M 34 = ]1(30.t
N 35 = 1062.2 ¥ 36 = 1046, M 37 = 1050.7 b 36 = 1053.6 M 36 = 1C56.5
N 40 = ]1058.7 = o0 = LC LY ¢ = L
= o0 = W0 = o0 . = o.C = L0
P = 623.25 P 1 = 626.89 P 2 = 635,52 P 3 = 643,27 P 4 = £52.169
P 5 = 662.36 P 6 = 673.84 P 7 = 0686.6% P 6 = 700.77 P 9 = Tléa.20
P 10 = 1732.85 P 1L = 7T5C.63 P 12 = 769.41 P 13 = 76%9.00 P lea = B0Secs
P 15 = 829.86 P 16 = 85Ce67 P 17 = B87le4l P 18 = §89]1.83 P 19 = 911.65
P 20 = G§30.78 P 21 = 948.8S P 22 = S65.BS P 23 = 951l.53 P 24 = 995,82
P 25_ = 1008.7 P 26 = 1020.1 P 27 = 1030.0 P 28 = 1(CaB.5 P 29 = 1345.7
P 30 = 105la6 P 31 = 10%6.5 P 32 = 1060.2 P 33 = 1063.2 P 34 = 1065.4
P 35 = 1066.9 P 36 = 10€8.0 P 37 = 1068,6 P 38 = 1068.9 ? 39 = 1069.0
P 40 = 1069.0 = o0 = L0 . = L0 = LC
= L0 = o0 = o0 = LU = .3
G = 617.85 [ 1 = 62232 G & = 0627463 G 3 = 633.85 G 4 = H4elll
6 .5 = 649.39 6 = 6586.85 G 7 = 669.48 [ 8 = 68l.33 G § = 6S4.39
G 10 = T08.63 G 11 = T723.9% G 12 = 740.40 C 13 = 7157.74% G le = 775,87
6 15 = 794.62 G 1l¢€ = B813.80 G 17 = 833,22 G 18 = 852.67 G 18 = B71.95
G 20 = 890.83 G 21 = S0S.ls .6 22 = §26.7C G 23 = 943.34 G 24 = 956.95
G 25 = 973.43 G 26 = 886,70 G 27 = 998,73 G 28 = 1009.5 G 29 = 1019.1
5 30 = 1027.4 G 31 = 1034.6 G 32 = 1040.8 6 33 = 1046.0 G 34« = 105C.4
6 35 = 1054.0 6 36 = 1056.9 6 37 = }1(€5%.2 G 38 = 106l.0 C 3 = 1062.5
6 40 = 1063.6 = o0 = LC = L0 = L
= o0 = L0 L ¢ = L0 = W0
H 1 = 610,39 H 2 = 613.27 H 3 = olee?S H 4 = 620.92 L] 5 = 625.8%5
] 6 = £3l.62 H 1 = 636633 ] 8 = 646002 H S = 654,78 H 1C = 6b64.063
H 11 = 675.62 H 12 = 687.73 H 13 = 700.97 k le = T715.28 H 158 = 730.6!
H 16 = 746.84 H 17 = 1763.88 H 18 = 7T8le5¢ H 1§ = 796.78 H 20 = Bl18.30
H 2l = 836.97 H 2Z = 855.60 H 23 = §74.0C H 24 = §$2.00 H 25 = 90G.4%c
H 26 = Q26,12 H 271 = 94l.96 H 28 = 956.84 H 29 = 974y.bb H 3¢ = 983.432
H 31 = 995.04 H 32 = 10(C5.5 H 33 = ]Cl4.% B 34 = 102344 k 35 = 1G30.4
H 36 = 1036.7 H 37 = 1042.1 H 38 = 104661 K 35 = 105C.5 H 40 = 1053.7
= L0 = o0 = o0 = o0
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CASE# 3
Solar Flux: OFF~-NORMAL
Orifices: YES
PNL 1 LOC®a55 T:IN=610F T20UT=1068093 C/A=C.66799 Ma/M2 Sub-Panel: 1
AZ1=24.936 A22783.341 A23=112.94 424=22.0C1 A25%46.331 [pcation x/L: O.55
ES B T(Na-inlet) = 610 F
T(Na-outlet) : Mean = 1050F
ITER NCa 2. GREATEST TEMPERATURE CHANGE PEr ITERATION = .6 " " CRITICAL WUDE =~ "z~
TINA IN = 610400 T:NA QUT=  10€8.9 OT: NA = 458493 TSE NA =  839.46 TIB M = 854.38
DT M-N = 26.936 oT1 = 83.3al DT PN = 112494 DT P=¢ = B8.UOL LT2 = 46,331
= o0 = «0 = o0 = o0 = o0
N = 510.00 N 1 = 6lze87 N 2 = 616.34 N 3 = 62C.49 N & = 25.41
N 5 = 63l.l8 N € = 637.89_ N 7 = 645.6C _ N B = 65439 N 8 = 664.29
N 10 = 075.34 N 11 = e87.56 N 12 = 10C.S2 N 13 = 115,40 K 14 = 730.92
N 15 = 747.41 N 1E = T64 74 N 17 = 782.77 N 18 = 80l.36 N 19 = 820.32
N 20 = 839.46 N 21 = g58.61 N 22 = 877.57 K 23 = 896.16 N 24 = 91419
N 25 = 931.52 N 26 = S48.01 N 27 = 563.53 N 28 = 978.01 N 29 = 991.37
N 30 = 1003.6 N 31 = 1014.6 N 32 = 1C24.€ N 33 = 1233.3 N 34 = 1C4l.l
N 35 = 1067.7 N 36 = 10%3.5. N 37 = 105844 N 38 = 10o02e6 N 3% = 1066.1
N 40 = 1068.9 = .0 = .C = .0 = .G
= 40 = .0 = .0 = .C = .0
“ = 613.37 ¥ 1l o= €1€.97 ¥ 2 = 621.27 ¥ 3 = 626.37 ¥ 4 = 632.34
M 5 = 639.28 M ¢ = 641225 M7 3 656432 M 8 = 5L6.52 ¥ 9 = 617,91
K 10 = 690.47 M Oll = 70615 M 12 = 715.02 MO13 = T734.92 ¥ le = 151.75
M 15 = 7694l N 1€ = 787.76 M 11 = 80661 ¥ 18 = B825.80 ¥ 18 = B845.13
K 20 = BbeesO M 21 = £B83.e3 M 22 = 9C2.02 M 23 = $26.00 M 24 = 937.21
K 25 = 953,53 M 26 = 965483 M 27 a2 9a3.08 M 28 = 9%6.11 M 26 = 1008.C
M 30 = 1018.7 M 31 = 102843 M 32 = 103647 ¥ 33 = 1Ce4ed M 34 = 10504
M 35 = 1055.8 N 36 = 10£0.5 M 37 = 10643 ¥ 38 = 10o7.5 ¥ 39 = 1070.2
M 40 = 1072.3 = .0 a2 .C = .0 = .C
= .0 = .0 = .0 = .0 = .0
P = 6254238 P 1 = 631.44 P2 = 638.55 P 3 = e4lall P 4 = 6S50.81
P 5 = 661.85 P € = 68C.28 P71 = 694.12 P & = 109.36 P 6 = 125.90
P 10 = 243.85 P 1l = 762.89 P 12 = 782.92 P 13 = 8C3.80 P 14 = 825.26
P 15 = B4T.08 P lée = 866.99 P 17 = 8%0.74 P 18 = 912.06 P 19 = 932.69
P 20 = 952.40 P 21 = 97C.99 P 22 = 988428 P 23 = 104el P 24 = LCLB.4
P 25 = 10831.2 P 26 = 1042.3 P 27 = 1051 P 28 = 1060.0 P 29 = 1doo.?
P 30 = 1072.1 P 31 = 10763 P 32 = 1079.5 P 33 = 136l.s P 34 = 1083.4
P 35 = 10B4.4 P 30 = 1084.5 P 37 = L085.1 P 38 = 1084.9 P 35 = 1004.6
P 40 = 10B4a2 = .0 = .C = .0 = .C
= .0 = .0 = .C = .0 = .0
G = 619.01 6 1 = 623.82 € 2 = ©629.52 6 3 = 636.19 6 4 = 643.93
& 5 = 652.81 G € = 667.89 G T = 616e21 6 & = 686.81 6 9 = 70U.66
G 10 = T15.74 6 11 = T31.98 6 12 = 749.2% 6 12 = 761.53 6 14 = T66.50
G 15 = 806.19 & 1€ = 82¢.22 G 17 = 846.45 G 18 = B6b6.04 G 19 = BEw.39
G 20 = 906.07 6 2i = 624.89 G 22 = G42.8¢ G 23 = 955.a3 G 24 = 975,60
6 25 = 990.30 ‘6 26 = 10C3.6 G 27 = 1015.7 G 28 = 1026.4 G 28 = 1C35.8
6 30 = 10440 6 31 = 10f1.0 G 32 = 1057.C € 33 = 106l1.9 G 34 = 1086.C
G 35 = 100544 6 36 = 1072.0 G 37 = 10741 G 33 = 1075.8 G 36 = 10T1.u
G 40 = 1077.9 = .0 = .0 = .0 = .0
= 20 = .0 = .0 = .0 = .0
H 1 = 610.12 H 2 = 613,02  H 3 = 6l€.54 H 4 = 620.76 H 5 = 625.75
H 6 = €3l.61 H 71 = 638.42 H 8 = 64be24 W 9 = 655.15 H 1C = 665.15
H Ll = 676440 H 12 = 688.77 H 13 = 702.3C H 14 = 716.95 H 15 = 732.04
H 16 = 749.29 H 11 = 166.77 H 18 = 784.9% H 15 = 803.56 H 20 = 822.73
H 21 = £41.96 H 22 = B86l.17 H 23 = ©8C.l¢€ H 24 = 898.74 H 25 = 61€.75
h 26 = 934.03 H 27 = 95C.43 H 28 = 965.8% 25 = 980.21 K 30 = 9%3.44
H 31 = 1005.5 H 32 = 1016.4 H 33 = 1C26.1 H 34 = 1034.8 H 35 = 1042.3
h 36 = 1068.9 H 37 = 1054.5 H 38 = 1059.2 H 35 = 1063.3 H 40 = 1066.7
= .0 = .0 = .0 -
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CASE # 3
"Solar Flux: . OFF-NORMAL
Orifices: YES
PNL 1 LOC=.65 T:IN®610F T20UT=1CT€.T2 GC/A=0.759035 Mn/M2 Sub-Panel: 1

A21=28.019 A22=93.601 A23=127.28 A24=95.255 A25=52.430 [ agtion x/L: o.65

3 . , . ) _ T(Na-inlet) = 610 F
T(Na-outlet) : Mean = 1050F

ITER NGQ. 2e GREATEST TEMPERATURE CHANGE PER ITERATIOMN = L0 CRITICAL NODE = 2
T:NA IN = 610,00 TNA CUT=  1076.7 DI NA = 466472 T28 NA = 843,36 T M *= 865.i2
DT M~N = 28.019 071 = 93,661 DT =N = 127.2¢ o7 p=¢ = 95,259 otz = 52e453C

= o0 = a0 = L0 = L0 = T
N = 610.00 N 1 = 6l2.92 N 2 = blb.h4 N 3 = 620.67 N 4 = 625.07
N 5 = 63154 2 2N ¢ = 63E.36 N T = 64621 A 8 = 655.14 ) S = 66521
N 10 = 620e45 N 11 = 686.88 N 12 = 702.47 N 13 = 1717.19 N 14 = T32.58
N 15 = 749,74 N 1¢&¢ = 76736 N 17 = 785.71 N 18 = B804.6C N 19 = 823.85
N 20 = B843.36 N 21 = B86z.83 N 22 = 882.12 N 23 = 90l.01L N 24 = 9Q1S.4¢
N 25 = 936.98 N 26 = 953.74 N 27 = 969.513 N 28 = SB84.25 N 29 = 9S5T.84
N 30 = 1010.3 N 31 = 1021.5 N 32 = 1C3la.¢& N 33 = }1040.5 K 34 = 104#8.4
N 35 = 1055.2 . N_3& = )J0€l.0 N 37 _ = 1066.) A 38 = 1070.3 N 39 = 1C73.8
N 40 = 10767 = o0 = L = oC = .0

= o0 = o0 = o0 = L0 = L0
M = 613.79 ] 1 = 617.53 L] 2 = 621.9S5 M 3 = 627.27 14 4 = E33.4¢
L] 5 = 6%0.64 ] & = 648.88 L] T = 058.24 14 8 = 66b.78 M 9 = &80.51
M 10 = 653445 4 11 = 707.56 M 12 = T22.81 M i3 = 735.12 M 14 = 758.3¢
M 1S = T4e47 M le = 793.23 M 1T = 812445 M 18 = 832,07 M 19 = 851.76
M 20 = 87l.38 M 21 = 89C.71 M 22 3 9(S.5¢ M 23 = 527.480 M 24 = 9435.27
M 25 = 861.71 M 26 = 977.15 N 27 = 9Sl.4¢€ M 28 = 1004t M 28 = 10i6.5
M 30 = 1027.3 M 31 = 1036.8 ¥ 32 = 1045.2 ¥ 33 = J(052.5 M 34 = 1358.5
M 35 a2 1064.3 M 36 = 10¢é8.8 M 37 = 1072.7 M 38 = 1075.8 M 3¢ = 1CT5e%
M 40 = 1080.5 = L0 *= &0 = L0 = o

= L0 B . = o0 _ .= a0 i B , = 0 = .0
P = 627423 P I = 633.85 P 2 = 64l.63 P 3 = 650.67 P 4 = G6lavs
[ 5 = 672.86 P 6 = 686013 P 7 = T70C.88 p € = 717.09 P g = 734.72
P 10 = 753.65 P 1l = T73.77 P 12 = T54.8S P 13 = 8l6.61 P l4 = B35.25
P 15 = 862400 P 16 = 884.8¢6 P 17 = 901.3¢ P 18 = 329.36 P 19 = 950.94
P 20 = 970.64 P 21 = 98S.48 P 22 = 1006.9 P 23 = 1C22.7 P 24 = JC30.9
P 25 = 1049.3 P 26 = 10€8.1 P 27 = 1069.2 P 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>