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Correlation Development on Critical Power in a Spherical Narrow Gap
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Abstract

The CHFG (Critical Heat Flux in Gap) test results have been evaluated to quantify the critical
power in hemispherical narrow gaps and a new correlation has been developed. The CHFG test
results have shown that increases in the gap thickness and pressure lead to an increase in critical
power. The pressure effect on the critical power was found to be much milder than predictions by
CHF correlations of other researches. From the CHFG test results, a new correlation on critical
power in the hemispherical gap has been developed using the non-dimensional parameters as

follows:
2
9CHF 4 Pg 0.1042
- 0.21
Pghp V8OAL 14+0.1375(pg / py) " (D/s)

The developed correlation has been expanded to apply the spherical geometry using the
Siemens/KWU’s correlation.
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Fig. 1 Schematic Diagram of the CHFG test facility.
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Fig. 2 CHFG test results on critical power.
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Fig. 3 Comparison of the CHFG test results on
critical power with other correlations.

Chang ¥ Yao 9 @27t Monde S
ARATE CHFG A@Ae} vy mslr] 951
A 3 @l CHFG A@RA] HAL

Adstgn e A7lE 2mm & 5o
YA BE wkel o] Chang ¥ Yao %
Monde 59 “4#4-& CHFG 4% ZHAAE
2 #e dxstn St CHFG AdelA=
CCFL o] #Asted Fozo WiAF 38

algons AAARS  UAZ7] WFol
B AALRE AR % G

Azt dold o5 wrdATHe] Chang o
Yao ¥ Monde 59 aae 948 ol 2
destor CHFG 4gel 2% zZss A%

okeEle] Aol AA  EhA gk F
AdAGFSE ABALE 7 2 FaEd
Adol FAHS spAnA JdEeng T
Adaol A 4y A wd Aolgtx
71 4 9ok, 53 Monde Fo AL
AZe +do] Fohgte) wel AADHFSE ghol
A&H oz F23] F7iske 42 Holar ATk
wets] Monde S92 Adag gir|ghe] ofdl
3¢ Fedo M AbgetE AL AER EY o
drgtt, vy 7kE dRRolA FEld
Siemens/KWU A& ZAx}7F CHFG A @ Zduch
=4 Jebd R 97y E AAE 295HA
Rn dREL ZF%r] wEd o=
oot & JdAEEL LdRe Wi
AAF AA7 ke AL v

4, 2AAEHo| sk AsZap ¥ oE
B Aol ME CHFG 2AgZAINE o] 435t
wE ZhEolAe dAEHE & Uws) sl
AEAlg AEERTh 2 ATolAMe A#
e dfol g A FALTE
zstE wWog Y. hEelA
AAGREd FFS vAe FAdFe #HA,
Ur AR =2 FENEE EL o] &dy
g3 #Zol vehd 4 A7)

2
i(lﬁ_’_.i/z:f(pg lp,,DIs) )
pxh/z: gohp

olwf (4) Aol W WALF ihae = FID
A@Aze] it value ©F Dis & ol
gz s el Fig 4 9 ol veRd £
a9 mE g o] Addvks 0l
daes gdd F Ao

dem p. _ 0.1042 -
phy Ngodp 1+alp,/p)' (D/s)

-237-



350
325

275
250
225

175

Value

125

Dfs

Fig. 4 First order equation of non-dimensional
parameters to get a correlation on critical power.
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Fig. 5 Comparison of new correlation on
critical power with the experimental data.
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Fig. 6 Detailed Comparison of new correlation on
critical power with the experimental data.
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Fig. 7 Comparison of the predictions of new
correlation on critical power with
the Siemens/KWU’s correlation.
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