. - - . >

o g E B

-
had

MREEE

A

i

{

+

TR fEhe
i
R

F
B

=42

.

1

TR
LPT

i

P e e AR o s 3 e = i

W e mr o e TN B e R A,



HEXEZIOBHOAFILO>WTR, TERXBHLWEDLETIV,
T311-18 FIRBHEKIREEA YT S EAT4002

| WA - BRHMRERN ARTIH> -
VAT LMRELER HWEEE

Inquiries about copyright and reproduction sheuld be abbressed to:
Technology Management Section, O-arai Engneering Center, Power Reactor
and Nuclear Fuel Development Corporation 4002, Narita O-arai-machi Higashi-

Ibaraki-gun, Ibaraki, 311-14, Japan

BiF - RIS M (Power Reactor and Nuclear Fuel Development

Corporation)




ok s

o st = e

PNC TN941 79—91

1978 £ 12

FO ST [ | AR B Al
PT-42 mm»w%uiaﬁwa
ok

i EeX ak me T wm mst

H

5 grRY mA gE M ax wx**

wo #2z* wk &

TR

iR, .E?“ﬂlﬁfcxéﬂi‘?ﬁbilﬂlﬁ’ﬂﬂﬂéu< f.;o‘f\.E*r BRF Y YL E
THe, RUFRBREMICHERBERELTH VSN, TORHBRATE2 6 MW 1 THY,
ARBREGEORBIENEMBT E6DTH S,

ARREFAFFRUNERDBOLIFRF LY v oL <2 TH, REBH O REEICH
mm%%wﬂm@armug%anw %HH&&%E%%#;D?WrnaLUVOmD
250 CIo@iE ) .. '

BB FHEEN LI6MWL &UleMthtmm&ﬁ%%BMﬁénm 52 4 R
LD EBEETOBRMMEN SR L, A

HEREEH ¢ m%ﬁa%#m3wfﬁ%ﬁmﬂermwimﬁ@}ammﬁwﬁiu«-
YHHEEIR T2 5 Thot. CHEERBERBCANTILRTFRHA 26 MW iz
N VHEECEBNRHD, (EBRREZSSKERTHEIT) fo‘iﬁx%ﬂfﬁﬂtim 3.1MWt
EHERE NI, ‘

x KEIFE LY § — G4 R MW R
sk . e fﬁ%’-}ﬁ:ﬁﬂ:
*kk  BIZFEFAIE (B) I

. o g A e = B0 R 10 P P i Y e T A e S 1 4



-PNC TN941 79—91
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, I'J OYOJ Start—up Test Report
' PT 42 Decay Heat Removal by Auxiliary Coollng System

- Tadashi Hirose* Masayuki Endoh*"ﬁ*' Takeshi Nanashima*
Motoo Dof* Toshihiko Enomoto** Yukio Suzulci*
Yoshiyuki Sekiguchi* and Hisashi Yamamoto*

Abstract:

This system is uséd to remove reactor decay heat in case'svwh'ere the inain '
cooling system is inoperable for unexpected reasons, a lower thﬁn normal sod.ium
level exists in the R/V or dﬁring in-service inspection'in the R/V. The pui'pose
of this test is to verify that the design heat removal rate (2 6MWt ) can be achieved
by the Auxxhary Cooling System. ‘

With the sodium level lowered below main coolmg system outlet nozzles and

the coolant temperature ( DHX outlet temperature ) controlled at 250 T, the reactor

power was increased first to approx. le( 1.16 Mwt actual ) and then to 2 Mw ( 2,16

Mwt actual ) .to provide the " decay heat . At both steps, steady-—atate condltions
were verified and test data were recorded, from which the heat removal rate at -

design conditions was calculated. ( Testing was terminated after the second step to

maintain the caleulated distortion of the partially-filled R/V within prescribed‘lzlmits ).

Test Results : At the second test condition ( reactor power = 2.16Mwt ) the
R/V inlet Na temperature of 267 C corresponded to a 72% open DHX inlet vane setting.
Extraporating this to the design condition ( R/V inlet temperature = 370 € ), a 100%
DHX vane opening would permit the removal of 3'.1 Mwt decay heat.

*  Reactor Technology Section, Experimental Fast Reactor Division,
O-arai Engineering Center, PNC.

*k Mamtenance Section do.

*¥k - Mitsubishi Atomlc Power Industnes.
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3.5 ¥F—40¥Akk
3.5.1  + b v LA
Y st on T, ANL=—7323 (1967) #FMe L, T Lsddbo
2L,
(1 W | B (r)
7 ( kg/m® ) = 950.01 — 0.229774T — 1.46065 X 107°T2 + 563796 X 107 T?
T :(C) |

(2) DR ARE ()

(%)

]0(2206&/1T+27&15)—24892)

v {m? /sec) = - ' ‘
(950.01“'0.229774T—l.46Q65>(10"5'].‘I2 +5.63796 X107°T® )

1
(T+273.15) 04925

(3) #MEWR (1)
A (kcal/mhC) =1799136—5.06588xX10"2T + 1.00829 X 107 T?
(@) EEL#H (Cp) |
Cp (kcal/kgC) = 0.343253—1.38686 X 1(_)““ T+1.1055%X 1077 T2
B) =vant(i)
i (kcal/kg) = 83559+ 0.343253T—6.93429x10"%* T? +3.6850x 1078 T3
352 HEAHMHM
(1) HEG(7): TBRI¥®EE] X0

273 * P —0.378¢hs
27371 760

y {kg/m® )= 12931 X

t ¢ RE(TC)

P : EH(mmHg)

¢ 1 MR

hs ¢ tCItBY 2MMAKRKXDOESN (mmHg )
(2) HEER 2 (kg/mh) |
(3 MEzBR A (kcal/mhT) MEMT¥HAB ] k3
@ K M Oplkcal/kgCT) /
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B LRBRICA TR L RAEE 4~ 212%RT,

# 4 -1 OB W
T2 (1) (2)
ITHX 1 RIMATLINa B 316.0 C 369.1 C
THX 1 &R0 HEINa B 1E 261.1 C 267.1 C
1 ® % Na it 58.11 t/h 58.69 t/h
R 9.9682%X10°% kcal/h 1.8582 X 10° kcal/h
IHX 2R AIONa BI® 249.7 C 249.8 C
[THX 2 WML ONa BB 3022 C 346.2 C
2 &, % Na # it 56.99 t/h 56.94 t/h

THX 2Rt

9.3777X10° kcal/h

1.7116 X10* kcal/h

1.09 Mw 1.09 Mw
BHSAIDNa B 3034 C 3474 C
M0 E 40 Na H B 251.8 T 251.8 C
2 ® % Na @ it 56.90 1/ §6.94 t/h
A% N a 5 # ki 9.2136 XI.IOO; Mk“(.: al/h l.6968><l‘19(}ze Ml;f:al/h
BHEADRUBE 147 T 19.0 C
o 8 o® 83 % 68 %
A ol B 753.5 mmHg 755 mmHg
GENE RESL Y 1756 T 149.2 T
&\ fit 3649 m* Smin 846.6 m® /min
AD~N— R 28 % T2 % N
MO ~— v HE 57.5 % s B
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— L9 —

(1.857% 109

-2 PT-42 HUZERARR HOETIREIBFT -2y -1 .
) ® # B 5 9 10 11 12 13 14
A B 4 B B o 15 140 15:50 16; 00 16:15 16:25 16315
BOFOF W% (MW) )
1| Fryoa ADERE T;(T) 324.7 330.6 337.3 314.8 346.6 347.6
2| F b5 Y ABOEE Tz (T) 251. 8 252.1 2521 252.6 252.6 251.9
3. TR U AGE FNa b 1) 61.0 63.77 63.71 6360 §4.0C 64.17
4. A Br s i1 (Kai/Kg) 188.963 190.79 1 192,863 195179 195.734 196043
5. 4 HOT g0 e iz (Kot Kg) 166.181 166.276 166.276 166.434 166.434| 166213
6. T RERG GNa Kg/H) | 5704 x 10% | 5683 %710% | 5678 x 104 | 5668 X 10% { 5703 x 104 | 5719 x 109
AERNEFS: 3.5 QNa (KeafH)
GNaliy— iz ) v (MW i.511 1.620 1.755 1.8914 19143 1.9814
8| Zganms 1:(T) 19.2 19.3 1.7 19 4 19.4 19:9
9 EEAHNBE t2{T) 1624 159.1 156.4 1524 1350.5 148.5
W0 HOFSRE(at 1) Valim/S)
1] O Mg (9-Va - 60) Fald/7MIN} | (6269) (672.9) (782.8) 8190 328.3 347.6
12| K&E PA fmH g) 755
13| Z2EAHER (at: t2) Taz{z/ 7} 1200 1:200 1.198 1.199 1.199 1197
15 7 (ai30T) Ter (gt 1165 »
15| ZEHBEER(9Va-1az -3600) | Ga Ko /H) 1514 X 10% | 4838 X 104} 5.627 x 10%]  5.892 x 104} 5958 x 101} 6. 087 x 10¢
16| SEMHULR (Ga Ta- 60). | Fal/ MIN). 645.7 692.2 805.0 8429 8525 870.9
17] 2 SF #EE (1,4,72) 3(T) 20.8 89.2 88.1 85.9 85.0 84.4
18 =& (ar 1) CpalKatKgU) | 0.2417 02417 0.2417 0.2416 0.2416 02416
19| ZREZRE Qa(KaabH) | 1. 562 x 10° | 1.635 x 10%| 1.853 X 10°] 1.893 < 106 1.887 x 10°{ 1.897 x 10°¢
Ga-Cpa- (to~t) (MW) 1817 1901 2162 2.201 2105 2206
20 | AR (Qa/WNa ) (%) 1.20 117 1.23 1.16 113 111
A2 ADBEE (T, —12) ‘A (T) 162.3 1715 1809 924 196.1 198.7
22| HOBE £ (T2 —y ) i T) 232.6 2328 232.4 233.2 233.2 2320
23 ?Q%fﬁﬁ%%m/&ﬁ 4at'm(T) 1953 12006 205.6 2121 214.1 2119
24| R=t»—1;/ T, ~T» (—) 1.96 1781 1.60 144 1.39 1.35
25 s=T,~T2/T,nzx = 0.239 0.252 0.268 0.283 9.287 0.292
26 | 45 EGK Fi—) {(0.90) 1.0 | (0.990 10| (0.9%) 10| (©.990) 10! (U990} 10] (0.9907 10}
27 | 5 FHCT 9B £ Faim Atm{T) 195.3 200.6 205. 6 2121 2141 214.9
28 [ {7 MR Al (n?) 203 ) {210)
29 | HEAE (QNa A -Arm) W Kar mPHT) 3278 34.21 36.16 37.83 38 45 3911, F— 203m°
(31.68) (3307) (34.96) {36.57) (37.12) (37.81) |—20m
(BERBmEET—42 )
3014 vy b N~ K V(%) 43 50 57 71 73
31 | R HE Po lmAq) 35.7 43.9 62.0 66.9 63. 1
32 | B HISFH AL B HEE AP elmAg)
IBIANERMRE H{%)
A0 [ RERIEEL ( 17U ) mHC/ Kok 3.051 X107 | 2.923 x 102 | 2.765% 107 | 2.643 x 102 | 2.601 x 102} 2.557 . 10°
41 | Na ¢ BRI St 1:778x10° 7
42 BRER (T i—Tw) - 2873x107% | 2745 X102 | 25881072 | 2466x1072 | 24231072 | 2379x1072
43| Bh mERE ho Ka/ T 34.81 3643 3864 20.56 1127 4203
(33.57) (35.14) (37.28) (39.11) {(39.80)| (40.54)
44| 5 v 2GR (Kg7H) 3754%10% | 4123%10% | 458% 10 | 5009%10% | 5276%101 | 5475x10¢
45 ¥ B (a1307T) {m¥ mi n) 537.1 589.8 653.5 725.2 7547 783.2
46 | B ER H (m”s) 2.6 40 2.899 3212 3564 3.709 3849
(1.526x10%) (1.676x 03 (2.061x10%)  (2.145x109) (2.226% 109 _
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k-3 HEHALFEFCHTLITER

1 2 3 4 -5 3 H 3

40 | FFU LR ARE(T, 4T./2) | TNE(C) 266.6 261.8 268. 4 7724 C o756 278 6 ®LS 285.2

41 | (¥l ) K & TNa 867.82 88.25 - 887.40 886.45 - 885.65 834.58 884.30 883,42

42 ” B ER wWalp? sY 0.4223 % 107%0.4242 X 107°10. 4205 ¥ 10790 4166 X 107 5N 1136 X 107104106 X 10710 4070 X 10740 4045 X 1078

43 4 PN -] PrNa(—) 0.6317 % 10730.6343 % 107%}0.6292 X 10730.6237 X 10" 30.6i%4 X 1077{0.6154 » 10 = [0.6116 X 1077 9.6065 X 107*

44 " BERE 2Nal{keal /nHC) 7.125 67.206 67. 3 66.862 . 718 66 532 66 452 66 26

45 | FHYUABERAE (G Na /7 Na )| F Nl H) 52.55 62.80 62.96 63.26 6101 | 6348 83.63 54,05

46 | hEETER aNa () T 038710 )2 x 15=0.01764

47 | FRm R (F'Naa Na - 3600 ) vNa{m/s) 0. 991 1.6k 0.351 0.996 1.008 i.000 i.063 i.G05

48 | GREARE D¥a{m) 387 % 1073

49 { L4/ vzxE(DNa -VNa/ ¥Na) | Rena(—) 9,084 x 10 {9,226 x 10° [9.124 x 10+ ] 9.254 X 10+{9.433 X i0* [9.422 X 10* {8.515 % 10"} 5.845 X107

50 |7t # (ReNa - PrNa) PeNal —) 573.9 585.2 5711 577.2 581.3 570.8 522 0 |3 6

51 | =4 b £ (0.625 PeNa 037 ) NuNa(—) 7.932 7.995 T 934 7.951 7.590 7. 865 7877 7.557

52 2% (1 Na -NuNa /D Na) ii{keal 5fHCY ! 1,376 % 104 | 1.388 X 10* {1.374 X 10* | 1.37A~ 104 1 DV 104 1370 X 100

53

54 /2 tal°C titg . 109.5 165.7 1024

55 ra‘ke/nf 0.1y 0.923 0.930 0.941

56 Cpakeal. 'kg°C ) 2.2424 L2422 0.2422 2.2421 &.2420 0. 2919

57 ralkg/ mh ) 0.081 0.0801 - 0,079 0: 0790 0.9785 0. 0782

58 idmnﬁmﬁc)ﬁ&xm* 2.78x 19 2 27 v 10| amaxetiam e 2y 10T o

59 P (Cpa st ia ) | Prat—) 0. 649 0. 698 0.699 0.701 ). 698 701 i 6% 0:702

60 | BRILADBEE (t; —ty 3. ot )

61 | BEMT VWA (QNa 7ot em'| Falkg /) 7.853 % 104 1121 X 10+ {1.428 X 10*{ 1.8 X 104} 2.276-X 10+ 3245 » 10

62 | MHELE De (m) 6.011 X 1072

63 | JERNA G a,tn 1521

64 ) kA S AKE (G Desag La) Real—> 3.831 %10 ] 353 %100 17000 % 103] w135 % 103] 1146 % 109 1 1,273 100 11 453 w100 1ESE v 10

65 | (Rea) 072 _ 9.7 508.2 608. 1 732.7 860.5 9.5 |- 0ns | U224

66 | (pry 173 : 0.887 0.887 0.887 o.888 0.%87 o.eegl o 0,289

67 | Nu=0.0020(Rea )0 123(pr i3 Nua( =) ] 3182 41.47 4965 50,88 0. 22 75.55 | 84l 5177

68 | #{RAE 4 ho (da Nu/De) Wolkeai mPHOC)] ~ 14.88 9.18 22.80 - 278 307 o< 10.78

69 | BRBRE . ) hf(keal/n#HECY 2500 ' )

70 | h’o {ho X hi/hoihf) Woikea Lpfll°CY 14.79 2259 . 2.0 31.38 3381 378 SR H

71 7 ¢ VBEEE Iftkeal/mht %y ”%'7)43.2 (188; oo {187} 02 {187) . asy 1 {188} 1 9t {say 2

8 | yb, w, xe  xb ) v = 0.8 % 0% 10, |xe xb=1.89

79 | WY/ Fo AT -yb 0.309 0.484 0.539 0.583 0,504 @ 660

80 | 7 1 vlE i ai—s T0.635 .90 0.885 .80 ¢.860 o0
1] Ab, AL, Ae, Ai Ab=9.18% 145 CAoE=1.5419 ) Ai=1.26 ¥ 107 ;

82 | BMAEH holh'o ARFDAL, hoikeal Pl %Y 0389 20. 47 24.00 .54 .18 3197

83 wlkeal”mH °C) 27.5 775 2775 27 7.5 275 7.4 774

84 twim® 2.0x 10" i

85 rw( AT keal) 0.222 3 10790 222 ¢ 1074 19222 10 " 0.222 X 10 O 2221 v evmy jun

86 Ao - AI'— 1268

87 | FMAEL (Ao hi-Al) FilGHT  eal VT Q205 % 1074 0 135 ¢ 1074 1 Q220N IN-+] 9220 % 1074 Q208 ¥ 10 ¥4 9.285 % 10 * {9255 w 10 7 8755 x 10 7Y
88 ; Folm*HC  keald | 7 -2l 5714 % 1072 | 4.885 X 1072 401672 10 ] 3631 1 1677 w0

89

90 Fy(mHT Skeats | 7.383 % 1072] 5,808 % 10 | 5,070 % 10 =} 4.352 X 10 ™| 3.815:0 187 7y 30611 w102 (2381 = 1077) 3120+ 127F

91 Uc(keal n?HTY 13.54 16.98 1973 2.8 26.21 27.69 20 54 3246

100 Al 19,4

101 UE(kcal #HT) 13.26 16.88 2. 74 2223 -25.45 26.70 7758 30.54

102 | B &R ol A4 hoE(keal mHS 13.56 142 20.45 23718 . 26.71 28.09 2005 2.37

(BARHR) t

103 UE 11.88 16.78 2.05 .71 28.21 2070 33.20 3141

104 h'oE 12.18 19.45 20.83 24.80 29.75 31.43 35.49 .75

105 Re{—) 3.433 % 10%) 6152 % 10%] 7.199 X 10% €785 X 10 1270 x 104 1.417 X 1* | 1.635 > *n*‘ 1.854 % 10%
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1 REBIRERMHLES EIIAG

g 10 il iz 3 14
10 Y OL T SEER e Txa (C} 2882 2011 2047 2987
Al BAEE ) i1 N (Kg/mis 88269 881.95 881.17 88¢.22
12 7 | kst R o v Na {ed?S Y | 24017 x 1078 n.3500 < 1078 03961 v 10°% | 020271078 | o
13 & LTIt ) PeNo i—) D.6030 x 1072 2.5992 x 1072 0.5953 % W * U.SY06. X 1074 | 05895 X 10T % | 05893 x W ¢
11 . HnEAT AN a (kaf /mHC 66.117 66.008 63.8¢0 65.681 65611 §5.632
45§ 5 R0 LA 230K RGN AT Nal - Fi (o /7H ) 64.62 64.44 64.44 84.39 64.81 6199
46 | JERBETES axe
47 | F- & FNa aNa- 3600)] VNa{m- 8§ 1.018 1013 1013 Lu13 1021 1.023
48| CRAENE DXa { m}
48] LA JNZBE DNasNa v Nal  ReNa (=) | 9803 x 10* | 9.842 < 16% | 9914 < 0% § 9993 < 10% 1508 ~ 147
50] T 7 L ReNuo P Naj PeNa (-} 3911 380.7 5902 son. 2 5812
51 =4 b 800625 PenaOdi|  Npne (=3 8.027 #0119 s02Z2 8022 8034
52| MEERCAN, - NuN, ‘DN, ki Gad-miC)| Lai2 - 10' | 1366 < i0* | 1363 ~ 10% | 1.361 - 10% | L3F4 - 1068 |
53
51 ta (T a0, § sa2 | w59 850 Sit
55 ra (Kg. nt) 0.azo - 0984 0 9RG fGRR
36 . T Cpalhai KT  0.24i7 0T ' 47516 52iis
57 . nal(Rg mh) (AN 00771 00770 6.6765 60785 DY
58 L4 L Sit lalkal/ /miiCj.2.66 = 107% | 2.66 ~ 1072 261 1072 2,62 v 1072 ) 281 v 167 1 oey v o102
501 # SSw b Cpaspasial  Pra {—) 0701 07nG 0703 0706 aThE aTon
60} HRIBAREBEA 1z —ty ) Ji (T3 AR I B
61§ BEE TR P [t Fg )l 3754 « 10% 4123 x 104 4368 - 0% 3069 % POt 3276 = 101 5475 x Int
621 HHEE De {(m:
63 | BN A aa {nf)
64] LA, X" (GusDesgars, Rea (—) 3113 - 104 | 2315 - 100 | 2615 ~ 107 2,825 - 1ot
65 (Ren P72 1234 5 [REERY 15672 8 1R3AT
66 (Pr)}s ) 0388 U.889 0.590 v.830 G881
67 1 Nu=0.0020{Rog )% 725 (P 1) ¥? Nua (=) 1022 toes 11e.2 1280 1356
68| MisiE%iho(iae NuDe) | ho (ke nthT; 15.2% 1831 5193 55.80 58.39
69| BnEE i (kat 7t C
70) Ho { Hosxhf. hnthi) Ho (kak 11T L3 17.39 50.87 51.58 5604 57.33
71 74;@3.‘:.-52 .Er,c‘a-z/mxf'c! Ty 123 (o0 422 R BEANEEEIR I AR 1e2 % 42 2
8 yb, w,. Xa./Xb
79| Wi o 21 « yb 0.69% 0.719 0.715 0,772 0,733 | 0 701
80| 74 »Zhii 2 { 0825 0 }ilﬁ 0. 3035 6. 790 0. 785 : A TN
811 AS, Af, Ao, Al
82| iz ho (o ALMIALL ) 4 w0 (ke wi B T3 3742 39.15 1154 43.80 1471 i5.30
83| Em MmN Jv L “miICY 271 27.4 27.1 27.4 274 ! 27 4
841 ERBEXL tw \m} T—
851 WM (twa o dwr Al | rwiadIT k)] 0255 107% L 0255w qot b eoss o] wessy pomd Lo ass v gond ] 9235 v 1074
86
STHEMEEEI (Ao hi-AT )} ri(nAIT At} 2212 tomd darso v pgrd Tangav e 4 o317 vip7d {goagx o d Q2823 v i
887 BHBMEH (1 ho ) rol oMU Aet) | 2694 < 1072 § 2554 x 102 | 2407 x 1072 | 2283 x 1072 | 2237 <2072 20179 2L 10T
89
90} KM EERL robrit rw re(nfHC k) | 2879 x 1072 | 2739 1077 | 2592 x 1077 | 2469 X 1072 | 242351073 2.361x 107
QU MPTIE (1. rg 2 Ve Ckat /nA1C) 34,73 3551 3857 1051 43 28 4228

(BE)

100 A 199.4 ]
101 Us 33.37 34.83 3682 3851 3014 30.82
102 hos 35.56 37.23 39.51 {148 42.21 42.5¢
103 Ug 4013 10.87 15.35 11.78 4.22 41.27
104 Ko 13.34 1122 19.52 18.81 1817 18.23
105) He 2311 X 10% ] 2480 X 10% | 2888x 10% | 3.040 x 16% | 3.078 x 10% | 3.145x i0%
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74 VFa-T MR

(N Fa-7#A% Dr ! 42,7 _mm_
2 7 4vFs w 190 mm
(3 7 4 4% Do : Dr+2w

=42.7+2X19.0

80.7 mm _
4) F o—7THM t 2.0 mm
B Fa-7NR Di . Dr— 2t

=42.7-2X 20

=38.7 mm
6 74veysF p . 508 mm
M 7 4 v s 1 m/p

=1,/508x%x10"3

196.85 #./m
B8 7 4 vEM 2yb : 1.6 mm
9) F 2—7 WKl Ai © =zDj

=7 X 387X%Xx10"°

1.216 X 10! 12/ m

10 7 4 v Fm Rt Af 1 (Do*—Dr? )x25
=7(80.72 - 42.72 ) X 2 X 196,85 x 10

= 14500 w'/m

M F a—-7AKiis Ab  © 7Dr (1 -2ybx5)
=X 427(1 —1.6X10"% X 196.85 ) x 103
=9.1900 X 102  »*/m

12 7 4¥Fa—7AKHEB Ao : Ab+Af

=9.19 X 10-? + 1.45

= 1.5419 " w/m

13 MR s 1 (2w+(p—-2yh)) X 2s
=(2X19.0+(508~-1.6))X10"*X2X196.85

= 16.331 m/m
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14 H200 De | 2XAo0o/7m™XULs

: 2 X 1.5419/7 X 16,331

1l

4

6,011 X 1072 (m)

(15 it B% br ifi A% @a
-—Iz5|._l:s H4l— M
N T
, ] T i
‘; | X |
] | I | L
: :} | :=1486.0
! |! i
A N —
74 VAR R ——e
IJI'=218O
Lw =2282
a;= Ly (Lw—1Ls ) =N. Dre ( Lw—Ls )
~Ne (2% 2ybXxwXs X (Lf-=Ls))
= 1.486 (2.282—0.025)-15X42.7X 10~3
x(2.282-0.025)—15X(2X1.6%X19.0
X 107°% X 196.85%X ( 218 —0.025) )
= 1521 ()
(16) Ao Fiffd AT ¢ AoX (Lf—Ls )XNxXn(#

=1.5419Xx 2,18 -0.025 ) X 15X 4

=199.4
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Coefficients of Thermal conductivity ( ASME SEC III 1977 )
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Crossflow~temperature - difference correction factors

1. One fluid mixed, other fluid unmixed (Hih% %)
R=(T1-Tg)/(tz-t1), S=(tg=-t1)/(T1L-Tg)

(1) R*1

T
In ((1-8)/(1-RS)) | _/“
F = . t1 ~= ;—tz
(R-1)1n(1/(1-1n(1/(1-RS) )/R)) Y
| , T2
(2) R=1
F=8/(1-8)In(1/(1-1n(1/(1-8))))
2. two-pass counterflow, shell fluid mixed, tube fluid unmixed (%% %)
(1) R=1
In ((1-8S)/(1-RS))
F:
2(R-1)1n [1/ 1 Jl-S)/@-RS -1/R
(2) R=1
F=8/2(1-8)In(1/(1-1n((2-8)/2(1-8))))
T,
,“ig
" ‘—\Tn jtn}
ty
: \‘/
To
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(1) B9 B |
FRICEBF L) oA ERE L, HRMEREASL LS LS, HEMORERY
B R AR B, |
QNa = GNa + CPNa ¢+ (T4 —Tg ) ' (1)
Qr =U =+ A« dT ' | (2)
i

Qna F Y A UEA C kad/ b )
QA % 50 2 B C kab/ b )
GNa P RN | ] Ckg/h)
CpNa : # b INE C kol /kgT )
T, BRAAWBF b ) v A ADEE C T )
Te " v MOBRE Cc )
U 4 31 e o8 C kad/mfh T )
A 2% A 0 (A T B C w )
AT o T B C ¢t )

Uit, RBEF—2 &0, ERAFROBEEE LTRATCHDT,

U=6.73637 X 1075 x GA®* — 1.26057 X 1072 X GA? + 1.10171X QA

+ 5.7177 —@)
Ga 75 & o it {CTon/h )
4T i, wAick s
gre (Tt )= (T =4 ) N
T, — t2
T — t;
t1 BRANBELAADERE G ]
ts ” v O BE C ]
t2 ‘i, (kit‘:;: 60
QNa
= +t : :
te Ga X 10% X Cpair ' ————(5)
Cpair : =X L# ( kab/kgT ]
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9 GNa, Ti, To, GA %#5Z, QNa, Qo A8 L, QNa QA  OEAS,
01 BLFEND t2, F A#RO7u—F 4= ickDRHD,

e e

E
i
B
B
{.
[.
!

.
i ! ‘ ‘
- . inputiGNa, T, Tz, GA
/
QNaﬁGNa'CpNa (T]""]‘z)
‘ CpNa=0305 & K5E
e
i
U={(F)
i
tz = QN +
?TGAX10°xCpair '} t1=30CT
Cpair=024 LHE
AT=(T1“t2)-‘('1‘2"‘t1)
i Ti—t2
¥ 'n—
To—1,
QA=U'A-aT
@’ a=ca |33
QA
;
. No
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