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Abstract: Mini channels with micro pin fins are engineerable heat sinks that can address the high
heat flux dissipation for aerospace cooling systems. An experimental investigation of R134a flow boiling
heat transfer was conducted in mini channels with circular, square, diamond, and sinusoidal fins, all of
which had a hydraulic diameter of 0.67 mm. The experimental parameters covered a dryness range of 0 to

1, mass flux rates ranging from 150 to 300 kg/(m*-s), and heat flux between 10 and 25 kW/m>. Results
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indicated that both the flow boiling pressure drop and the heat transfer coefficient in mini channels
increased with higher mass flux and heat flux. A comparative analysis revealed that fin shape had a more
pronounced effect on the pressure drop than on the heat transfer coefficient. e.g., when the mass flux was
150 kg/(m®-s) and the heat flux density was 10 kW/m? the pressure drops of square, circular, and
sinusoidal fins were approximately 272.4%, 116.9%, and 48.7% higher than those of diamond-shaped fins,
while the average boiling heat transfer coefficients only increased by 20.6%, 11.0%, and 2.7% compared
with diamond-shaped fins. When the mass flux was 300 kg/(m?-s) and the heat flux density was 25 kW/m?,
the pressure drops of square, circular, and sinusoidal fins rose by 351.1%, 121.1%, and 94.7% in contrast
to diamond-shaped fins, and their average boiling heat transfer coefficients went up by about 24.7%,
11.0%, and 8.8%, respectively, in relative to diamond-shaped fins. Based on the experimental test data, the
prediction correlation for discrete fin microchannel flow boiling pressure drop and heat transfer was

revised, and a comparative analysis of the overall performance of different fins was carried out. The results

%41

demonstrated that diamond-shaped fins had superior overall performance.

Keywords: mini channel; discrete fins; flow boiling; pressure drop; heat transfer

o R B AR e S LB v R R R
BT R AR Z — . BRGNS it L,
T I e A e SR LA R K | R A IS I
LB, e A DAy 2 A R AL 28R e R A AR
A ROT k%, S — ] TR Se it RO AR R
FIAT, [ PN AL 28k Gl i T8 4 R A 119 3 2 AT O
e G R 3, SR AR <5 R0 e BT i T A
R, il B it — PR R A R OK, TGE I 2
i AR HE— 2PN, (A% G A =R LA i
B AR 32 BTN T2, g — 2PN E i R
2P EUEE AR . A Z T, SR A
THE 3 9 T T B 5y T S BN . [R
B HOH R PR A F RO T e B A IR
SRR | A0 7 PR 2 L R M R I A O
JE B L ML ROE 8 S S A R AT, TS
AL 2 A e AR AR L BT R

TE B HIOH R T T 78 R A v I Sl i ] 45
AR BEXS 28 A i R IR R RO T SR I, RE T
7R AR B HAPERE o A7 IO A P R4 ) A
LS B, th TP A 5T, R R I
A LA 5T BN 2 O T IR AR
i I AR (e 36 1A AL 3l BEL g 60 A2 R P R 1) 52
RZAE AT T A FE A PERERY X LK. Wan
AU R 3 LG T 4 AN [ HE IO R AL
16 TH 7 3 B B AR RE, SEER A5 R R W TR B K
WA AERRITEAE . Sun FEU 34T T 4 Rl [R5
FIO (o 28, 1056 25 R 3R B = e s B0 i
I A R RE AR, Qin 1T LTI I TE
2SI 1 it sl A A R PEREDL T BE | 18 2L %

B A o Chen 25U 086 I 18k B0 £ L4
HEZE ARG T LA R8T K S BN AR R ZR R
Li 51 1 Wang 252 %of O[] A B2 | @38 96 5 T
S HEAT R ZE I T TR0 Rl 1Y s e R R
AE, IG5 SRR O 60°, I 58 1.4 mm
(AR o o e o AR S 2o 1 0 1A [
FEIR S O i A 4 3L Sl M T A 4 P BE,
5 R LU R R B A o T A 2545 PR RE, U
LRa VERE AR AY B BIOR A 281, O TR S B
Fr e B PR A2 2 T S S i HIL 2 v 2R T 1Y
BT R S BERE A S RO B AR 33

1 LR ENHBIESETE

1.1 LWHRS

B AR ARG RIS B, LRGN
i1 e 1 SNy S B S o Tt <7

il Vo 350 0] 2 PR O A O L L B RS . BT A
IR A B | Y BE A% | it VR HE AR IR T 4
TG 2k FH ¥4 57 R134a 1 R T, 4 78 45 48
FRYIKE ST 2k g AR . BRI
L T, SRS HE A SIS o s 7R e, e 4Lk
VR BB B V2 K L P47 B B ¥ A0V 35 i R ]
SEIRE, TV R 50 A A 0] % o SIC 36 12 PN 1 1) 2 59
T 0 T R A PR R T T R A v AR Y T
Tt S o R R O R e RN 5 I T .
Bt A% 5 Ve K WL AH 32, 38 2ok 98 5 ¥ AK WL By R
TR R, 4 VA TR A T 1Ak v R TR R .
5 3 G0 3 Bl R AR LI SR S I IR B
JE 07 A% AR A -

20250344-2



5 X

: SRR %ﬁ“

! iH%ﬂ&J '
1

1 "3
1

1

1

1

[ﬁ' T 1

___________________________

—> e [m % NIBHE
e WHRIMIE e
ghhinrali

[ | H
L_J_-L_J_rl._.l__J__.

Erl _-IL = o]

SLH

HUERESZ

K1 R RGnEA

Fig. 1 Schematic diagram of experimental system
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