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Scaling Parameter of CHF under Oscillatory Flow Condition

Hisashi UMEKAWA, Mamoru OZAWA, Tamotsu MITSUNAGA,
Kaichiro MISHIMA, Takashi HIBIKI and Yasushi SAITO

Critical heat flux (CHF) was reduced by flow oscillations, and the reduction of CHF was
significantly influenced by the flow oscillation period, amplitude, heat capacity of test tube and mean
inlet mass flux. A scaling parameter of temperature response of tube wall was derived based on a
lumped-parameter model of tube wall heat capacity. Applying this scaling parameter to the CHF
data under flow oscillation, the experimental data of CHF was successfully correlated.
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Table 1 Specification of test sections

[.D. 7 | 0.D. mm |Power Source | r,s | Ty C
4.0 A.C. 1.2 250
3.0 6.0 4.5
b.C. 300
9.0 12.¢
4.0 4.5 A C. 0.53 250
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Fig.1 Experimental apparatus
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Fig.2 CHF under oscillatory flow condition
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Fig.3 CHF characteristics in upward flow
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Fig.4 CHF characteristics in downward flow
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Fig.6 Correlation between CHF and 4G/ G,
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Fig. 8 Scaling of CHF under flow oscillation

bR EEEokbDERD,
RCZDBEREODOWTR(8) 2 HERN L TH
2., M8 TREHRS T CORRATR KL EHERET
TORBARRTERT 5 2 & TERITL 2T 1225,
I LRI (8D % gonro TEID &, RAH
Bohs,

QCHF/QC.‘IFO: C/[l _QXD( ~ o/ TW)] """"" (11)
ZZTC=hl/qenro TH 5D, EBBERTIO CWE
BELTEHRTEL0E5, FEC LS TRERET
KB LRAMMAERE—DOATEETES L L
%4, MIBIO COBYEERANLLDIEEE
B 1< Dittus-Boelter DAHB 2 A4 5 2 £ TK
DI RIFIEREEOBER b £ 0=100K & LR
EhSEETRDI RO L T qewro DEBRE % 7
Oy LB DOTHB, —H, KERBHMDO% < EE
HREBFTdVwbw 3 HEED LEBICHN¥LTED,
HOTOEEM 2 4 ) 7 4 PIEIT 1 ORBGTEHE L
Twd, ZDZEED gouro BFEH 2 AV 7 4 B
HOT1 E 2% L 0K, §iEt0 k0 #AWTC
FEFEICEIDERDDLEBBLZ 0.15~0.3 BIEDH%
£5, M9 C=015BLU03ELAEECD
W 0= Cqcnro DEEREHIEIL TV 583, EERER
LI HT Al bbb, IO CRERRKED
BIMCAESE T OETER 27 3 72, HEFHRHME
IRABFHBEOWRETIE C=03 KL HREIHE
BB CIRABBEIEZ 21 C=015~&
WBELTWL, BB, ITRODEI»SKE N6
HOBRIEERENKZOVRATOLOTHS, &
NODEFIRMS, 4 Thbbh 2 L5, Wb 5 Tk
O HMEBCHYT 20T, EHERBT TR IE
WO Z AV 74 O b & TRABGARE L 2> TW
%,

IRASOBEHRIVRADD Ci0.15 0.2 8 L U
0.3 #RAL TR R ER 8 Jucfics 5. &7z,
EERAROBENSHEIC A5 L5108 L FH

1000
o r Up Down
E | 03MPa 0 ©
2 L 00 0.4MPa o =
B o ~
@ 5001 oe gy
2 _--TC-03
B //utﬁ = =
_gilj@q:gi:q/’,——” C=0.15
0 7000 3000

QcHro  KW/m?

Fig.9 Estimation of C in Eq. (11)
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