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Investigation on FC-72 Flow Boiling in Parallel- and Counter-flow Plate Heat Exchangers
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This study investigates FC-72 flow boiling in a plate heat exchanger. Bubble behavior and flow pattern in the heat
exchanger are directly visualized. The heat exchanger is tested as parallel- and counter-flow configurations to compare
hydraulic and thermal performances. Experimental result shows that the region of churn flow in parallel-flow heat
exchanger is wider than that on counter-flow one. Overall heat transfer coefficient of the parallel-flow plate heat
exchanger is larger than that of counter-flow one due to destruction of thermal boundary layer. The results mean that
configuration of plate heat exchanger with flow boiling affects its performances.
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(a) Counter-flow arrangement. (b) Parallel-flow arrangement.

Fig. 1 Scheatic diagram of experimental setup.
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Fig. 2 Dimension of plate heat exchanger. Fig. 3. Heat transfer surface with pin-fin.
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Fig. 4. Image processing for two-phase flow.
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Fig. 6. Observed two-phase flow pattern.

702, Wit KON IS S IREN s O BRE S B A, EENR A A DIEEREA TS, A3 kI
AL, THNG B~ D. 1FENRIARZ BT 2IEKOWEIT, (s 28 A IS BN H v, TEKI,
[ CIIARENFCAR &b LT LG5 TS, WHtR CIIAFEhiA & RERIC T 70 b B~ ke s h 5.

7@DAFEUZ N T, BRI TIREAR T A 7o BB, AR ORI DTS, BB 2 DA
W95, AT, EAKITEEO 56 PG SN D720, (B E ORI EBFT R O AT i
b, EBRAA DML R BIR. ZO720, BEHMICED £ TOMBRR R <, FIa EEhiiig
THBNCE S FET 2 b0 LEZ NS, FELARKEIAE, AWVICTHLARNRLIE, AL, MEANOME
R L SR L TS, £, EAOTRT v b bRIENRAEL, TFEFIARTTE OISR Z
BrhzTnn, ik, A7y b2 UTBRIC TE Il e REMEN IR L IR o7o 2 LiZdkdbD L
FErbh, HATy bafns 7L — FABSHAGREA OBLG L WA D, Kl ARROWEIL, (FBhiiko
AUZih> T, KA, A7 70, Fry—rficnBansd.




jﬁmﬁﬁ%i@‘ﬁﬁ A7 — ~ j‘ﬁ(*ﬁ“é%% SHRA)
2 §j3(#: B89 5 0H5%

7(0) DA TIE, AFENIR LRSI ZEAAAE L TV D, 2L, WiRBogE, FEiAZ g
THEAKE, KO FENG EFICHGSNDTe®, FEEIAAN QT OREERE S m <, BV R R
TS ZBM L2 Slc XD 8B 26N b. WA ORIE RS EFANALET 5728, KE, &k E5iEn
ZEEN DN K SHEIPADIA S, TEERIREEEOREDIRANZ LA s, WAz B W T, mpetl & [FEk, &
R ABROENRRIY, KA, AT 7B EOF v — AR EIN L0, A & e TRYEii O sa) 3k
<, FY—WOENE. AU, RBISEPMEBNR LR SEBFAT L LIk 27z tEZ N5,

3-2 RAFK=E

812, X 7 T/R L7cH& 0> b RO 7l it 36 JL UMt O VBB AL 7 i 071“‘1‘4' RERE Y. 728,
77 7 O, (FERNRIEA NS ZEMESE @=0mm) &L, 1/E§j]{/lu{$@{)m?}”bj7m oz CH D, W
FTAIUTB N TS, BIEORIBIC AR EIENBAEL, A RRPLEH LTS, f/ﬁiﬁ(mﬁ:@{/luﬂk bl
WWHKE, AL, KA ANRKEL 2D LT, A REAZTHEML TWD, Wi, X7 Lﬂ?'?—

I, FEARDEE K O BIEEE LR HTET 2729, WA T 2R84 RERRKEZ S RoTND.
FDI2Y, ZOMEKTIE, KW & o TR S, BEE EOREREFENEE ST\ D Z & AHEET
X, AEHEROTRIC Lo THEBFHEICZRNE T D Z BB 2 b5,

Churn flow

Slug flow Churn flow

Bubbly flow

Slug flow

Bubbly flow

(a) Counter-flow arrangement. (b) Parallel-flow arrangement.
Fig. 7. Classifications of flow pattern.
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Fig. 8. Woid fraction along direction of FC-72 fluid flow.
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