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Study on Heat Transfer Performance of a
Microchannel Heat Sink with a Circular Cavity and a Rectangular Rounded Straight Rib
Xiao Zheng Tao Jingli ChenLi YanlJi SonglJianan LiuTian Hu Maoling
( Sichuan China Tobacco Industry Co., Chengdu cigarette factory, Chengdu, 610066 )

[ Abstract]  Microchannel heat sink is an effective component of heat dissipation in the HVAC system of Chengdu Cigarette
Factory. In order to improve the heat dissipation performance and energy efficiency of the equipment, a microchannel heat sink
with circular cavity and rectangular round corner straight fin was proposed. The hydrothermal performance of the combined heat
sink was studied by comparing with the circular cavity heat sink and rectangular round corner straight fin heat sink respectively.
The relative width (&) and length (f) of rectangular rounded ribs were changed to study the effect of parameter variation on
performance. The results show that the combined heat sink has the best comprehensive thermal characteristics, and the coupling of
the rib and the cavity can enhance the heat transfer and reduce the friction resistance. When the Reynolds number is less than 355,
the thermal efficiency of the model with a=0.8 is the highest. When the Reynolds number is greater than 355, the thermal efficiency
of the model with a=0.5 is the highest. In the range of Reynolds number studied, the model with £=0.1 has the best comprehensive
thermal characteristics. In this study, an innovative structure of the combined microchannel heat sink is proposed, which provides a
more efficient solution for achieving energy saving and emission reduction in air conditioning systems.

[ Keywords ] Microchannel heat sink; Air conditioning system; Cavity and rib; Hydrothermal performance; Numerical

simulation

e CEWIEED fiifr: B B (1978.11-) , F, TEmi+, T, E-mail: 46203313@qq.com
Wk Hi: 2024-12-06



+502 + A 5

G| 2025 4F

0 38

FE 24 i 4 BR G IR B R P85 1) BRI (1
REFT, TR DO ST S 2 TR AR
R S 2 A R 08 2 I R G A vt el
THFEII L RRIR 7> 2 — » AURSHEE RA A 7= IR 1Y
HAE, (AR G BT AR, o TE
AR — BT R O R GOV E R, BRIHLR
A BN RTUE RSP BRI R AR, RENS A 2R
THRIRECR, AR IR &, TR R SR
REFEMS). fEmRk. WREELRAWHRmM T R T,
Tl I TE HICHA S AR BLAX S R R 4 P B S AT
J RS, EBIE TN B I ) A I AR S B RE
PRV, M9 E A A4 RN Tk, Hois
0 RE AT S I ) B R B A R
an R . BRI, TEiZ)IEIE R R G Rk 1
T, SR CEE O SR I BB RESOR, MO8 T
$eTH A ARG REIR A BRI E 27 1A

{E52, G RUEE B AR L 25
B AR RINERHUATR K, P2 REL
T NGB TE AR 7 T 2508 Hah b, St ag
73 s LAY YU 2 3 o A A A PAY S 0 2 M LA 11
Jia RTHR IR s R AR RED . i,
Bif fi 5 NPHERGETE s it 1 — R R R B A
), FFULRTHPEREN HAnt 2 T A A IR A,
LRSS BAT R U R4 AR, LG5 Ryl 2 S 2
5o FNCRUON T TR A RS, VEARBT
TC 1 T 2 I 5 S B A B PR RE 521 o
Xia & NV T — b i B JE 20 58 ol e 3 A 44

&, RINZE M HORAS BE AT RN G 5 AR 2, ZEK
VLA A A5 iy o Bl RS N DR AR B BN ol
T, BEFC T e B A B (A B A AR, AR
AR B RES TR R AR I 5 A PR RE . Ahmad
SENUSIHEE T BRI FETE < 7K 3RIARG [ 7 D At AN )
BN, IR L35 R B A BT 38 e TRl A
SRR RIK I RE . BEAN, WHIRTE B AE HR
7RI A, 107K 3B E RSN /1205 R
DU . (B2, DURHI S S IR TR R ik A7
FEAE— SN L, U R A R 20 2 s i o DL 25
JEER T R, oA IR B 78 73 WA B0, UK
P EL Rl A5 ) 2 18 R A 1 s e, AR T A PR O
EFPEDL,

B b R 7 el T GO 7t v e U 7
JiE 5 AR IR fy ELRD S5 A AL 5 I 08 T8 AR 20
1R 2 M B AR TR I A B O X L,
B 25 A B s A (7] IR 96 A2 I A4 A B PR AN R s 4
PEJT TR 700 B, i A 20 & WO 35 R S5 4
SR, BRI SHRAC AR VE BE R LR DL S R
PAE, B PR AL IR 2 R R 48P N 7T,
DA A 7 1 v R A% 2R G R 4 B )
RI7 . BLAh, R GEE e AR I 2 BTt 7T,
AU LB E AR RERE, A B RE W Dy AR 6 M
JHEARR A= b 3R A1 — 2% BB 0T RE A%, HEZ))
AV AR AT RS R T -

1 HERE
1.1 Y)Eigita

(a) MIBEBMR R =4S

(b) BB TE B S 451
itk >

X FREETH

A4 BE T

ch
I PN
1

I
L |

[E] 3%

4 mm 4 mm 4 mm 4 mm 4 mm

(c) BT I TE A 480 T 0 1R

i~ S

(d) TOBE R K0 R E

1 Ef=EMEREAREE SN HEER AR = EE

Fig.1

3D diagram of the microchannel heat sink with the combination of circular cavity and rectangular rounded straight rib
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