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Experimental Study on Heat Transfer Performance and Pressure Drop of
Microchannel Condenser with Liquid Separation
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(1. School of Mechanical and Electrical Engineering, Qingdao University, Qingdao, 266071, China; 2. Hisense
Refrigerator Co. , Ltd. , Qingdao, 266071, China)

Abstract The size and location of the separating holes at low mass flow rates (<1 g/s) have a significant impact on the performance of
condensers with liquid separation. The heat transfer performance and pressure drop of R600a in five microchannel condensers with liquid
separation were studied experimentally. Additionally, the heat transfer performance and pressure drop characteristics of the five liquid
separation condensers under different refrigerant mass flows, inlet air temperatures and velocities, and condensing pressures were
analyzed. According to the experimental results, the heat-exchange performance of the condenser with liquid separation orifice at the
second baffle was better than that at the third baffle. As the mass flow rate of the refrigerant increased, the refrigerant-side pressure drop
in the liquid separation condenser decreased significantly. When the refrigerant mass flow rate was 0. 60 g/s and 0. 40 g/s, the refrigerant-
side pressure drop of the condenser with liquid separation orifice on the second baffle was 21. 28% and 17. 29% lower, respectively, than
that of the baseline condenser without liquid separation. The performances of the liquid separation condensers with different orifice
diameters were compared using the comprehensive evaluation factor PEF. The average PEF value of the liquid separation condenser with

an orifice size of 1. 2 mm was 1. 58. This was the highest among all the liquid separation condensers and yielded the best comprehensive

performance.
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Fig.1 Refrigerant circulation system
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Tab.1 Specification of the measuring instruments

EA i g
i e aan 0~0.6 kg/min +0.10%
AT AL A 0~1.5 MPa +0.04%
LLAMMIRARAL -40~650 °C +2%
A TR L AL A -270~400 °C +(0.075 °C+0.001 51¢1)
KAETME A 80~120 kPa +0.2%
P i e AT At -60~260 C +(0.15 °C+0.002111)
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Fig.2 Microchannel parallel-flow condenser
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Tab.2 Structural parameters of the condenser
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Fig.3 Arrangement of temperature sensor measurement points



5475 521
2026 4F 4 H

Vol. 47, No. 2
April, 2026

B4 ok RiREA
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Tab.3 Uncertainty analysis
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Fig.5 Effect of separator hole position on condenser surface

BRI/ C

temperature

240 p —a— AR, v=2 m¥/min
—o— SEWRMOFIL, v=2 m¥min
—a— SE=BAAOFAL, v, =2 m¥/min

2201 —w— S, v,=1 m/min
= —o— SEFRMUTIL, v=1 m¥/min
m]mﬂ 200 F —A— SE=FEHRIFFL, v=1 m*/min
= 180} /»*5 /
&
E =

0

140

O.ISO 0.I55 0.I60
IR R ')
Bl 6 REREMHSHRERE TR E AR
i

Fig.6 Effect of separator hole position on heat transfer under

o
=t
By

different air volumes and refrigerant mass flow rates

W BERR 5 4. 5 °C Y8 RV RE 0. 60 s 145
RRIF AL Y B B P 458 = AT AL 53
WL BERRIG 3. 4 °C. B 50— R HOT AL AR 2 e
BB 2B T4 = T TL AP MO R0



478 2
2026 4F 4 A

BRI, 55 < IO T R B /MR T B AR RE S R R S SR T 5T

Vol. 47, No. 2
April, 2026

ARV B8 R 1 43 WAL A B 0T 46 24 i 119 52 T 40
7 JE 7, 53 W ¥ i 2 46 T i Bl o 48 i 1R 0 1 T 1
M A, H &7 AT 50, 248 6E R 510 kPa i), 2R
TR AR T LA A A 1 e B B = R AR T L4
WV BERS = 29 3 W, 1T B 5 8 B 1 0 04 T i, B
B AL A3 8 B i ) 4 A I R MR BE RS o iR
PRI Bt 5 V2 358 R 01 B T iy, V8 TR SR 2% B2 RS R, ik
PRREAR, HLYRBE R ) 1 7t 5 B0A BE R T 5 A
AP M IAGR 25 38 0, A SRR B A B A
G2 55 RS VR L HE VR R N, R A B AR
AR 2 RIL, R BE ) R 570 kPa B 55 — [ Al T
AL 43 WV B A 1 A RO R WV B A 1R TR
iR

420 ﬂiﬁ@?‘%ﬁ% "
o =M EE
A BRI A GE
n
]% 140 .
i o
g (o]
= A u
= 138} R600a
& [ ] o m=0.40 g/s
= v=2 m’/min
136 7=25C
(o]

510 520 530 540 550 560 570
TR EERE T1/kPa
7 RERBENTH R BN RAER N
Fig.7 Effect of separator hole position on heat exchange

capacity under different condensation pressures

AN TR R L B LA B 0 4 R ) 52 ) 4
P8 JIT 7, o3 v Bt i PO PR B BB P 1) T i
T REAR o rb P 8 MR, B S5E JL R AR, 20 v B e 1)
BARRE bR o v SR B LY 0. 60 gfs, FREE
B 16 °C 28 RAMRIT Lo W% BE A B4 FA R 45
S =BT AL BE AR 1 3. 27 % 14 59 B i I
N 0. 60 ofs, PRI O 32 I, 55 —FRAROIT AL 2>
TRV By B A PR = BRSO AL 20 W BE A B e
1. 16%. TEFREGILEE R 25 “CHAE T, ¥ 7 5 4t it
N 0. 40 g/s I, 55 BRI ALV B 1 i
1 T3 A0 2 B B 5 124 VTR B AT A 0. 60 gfs
I 5 R AR FL TR BEAS 0 B PR AR TR R
Ve Bk o X2 h T RE A PR IR A AR VR B S
23 TR PR 22 D/ , v R R i, DR SR
B b BV BERAR I D o AT IR Bk SRR AR LT 28
WNTEL9 Bz , b b s 22 B i v 70) o it e 4 R
TTHE R, 38 5 7 WAL IR A = AR A v 0 22, 7%
5 e A T 4 7 R A1, 5 SRR V4 5 O e U

0. 60 gfs I 55— BRARIT FL v BEAR IR B AR T
RO Bt o M7 5 B 0. 44 gfs N, Fa
B b N ILF- 804 TR 22, e 7R e 224 TR 38 70 i
FLURA SR = R A ] v 7R s, EL 28 — 0 A o Al
AR S BOE —BRAROT FL 3 W04 BE A A i e
TR BEA

230¢ 1
o %EF@W%‘H{L?@%’E%%
A A WA WA
L 200
1 o
&
& 210F
E n
= R600a 4
Y =0.60 g/:
F 200p MTO0ES e
v =2 m*/min
=550 kP
p=550 kPa -
190 n
16 20 24 28 32 36
NG/ C
(a) m=0.60 g/s
150 B 37 YA u
RS
O B =RBI IS
A SRR TS B
145+ o
s
I
g 140 b ﬁ
:ij R600a
g 135k m=0.40 g/é
= v, =2 m’/min
p=550 kPa
S ﬁ
130 l¢]
16 20 24 28 32 36
B C
(b) m=0.40 g/s

E 8 AEIIMEIRE T4k FLAL B X B SRR
Fig.8 Effect of separator hole position on heat exchange

capacity at different ambient temperatures

—=— SF—PEHREZE, v=2 m¥/min
0.90 - —*— S _FANUEZE, v, =2 m¥/min
—A— F=FEHREZE, v, =2 m¥min
075 L %—5@‘&52, v.=1 m*/min
’ —o— ST BEHUEZE, v=1 m’/min
—a— F=FREZE, v =1 m¥min

b T HEZE/kPa

5

o

(%%

S
T

f

045 0.50 055 0.60
A FR T B i/ (2/s)
B9 FiTime R mR L TEE
Fig.9 Differential pressure between the upper and lower

parts of the parallel flow condenser separator



4T E F2
2026 4F- 4 A

il % 2

Vol. 47, No. 2

2.3 SR FLALE X A EF P 0% TR 3h
A

0N o i R 510 0 ol N e WY A= WO i b 1
JERERSZ M AN 10 7 o B 10 WA, Z3 iR e 2
il V2 TR P o2 i 5 T 9 S ) 3 RT3 O, B A KL
HABEINTTE /AN . EITA T, /0% e 1Y il
RO R AR T R e B e o TR IR 2 T LAY
FEFE B e IR AT — R, B T 24 /0
R o ¥4 70 A S SR, A T VR A R T 25 /N, BRI T
Vo BE LT TR TP P AR BRI R R . AR BRBE TR R
FLASE EE X ¥4 SR e B s e A0 ] 11 T, S VR e
P b 22 i 12 i o f R VL A] AL, PR IR
25 °C, XA 2 m/min, #7250 B i i o 0. 60 gfs
B, 55 AR L 43 VRV 6 i 11V TR e R A A 43
VS BE A BEAIG 21, 28% 5 il ¥ ) T 1 3 50 0. 40 /s
B, 55 A L 43 W 6 i TV TR R A oA 43
WV BERR AR 17. 29% . TERFIASEIRE T, 5 0
M AL 43V 2 R 4 o ¥4 00 e A o 3 YRV S5 i
B T P ARG 10. 329%~34. 42% (K1 11) , H.BE % I
VA TR0 JUT Sk U A ARG R A R0 I R AT R
X R T A e AR B AR T R 22 B A 0T R R
BTG R (& 12) 2 1 ¥ 70 T 3 2 0 0. 60 gfs
B, BRI 253K, R R 25 VR R R Sl A 4 T
B SIS I RE 1 8 ) K A S -8 1 - ol Y - 1 8
P, SRR Z 8]0 BT ) 39807 0N , R AH 22 8] %) B 48 He [
FAIG .

9 -
—e— RN, v=2 m*/min
gL —o— BZMHOTL. v,=2 m/min
—a— B=FEAFSL, v, =2 m¥/min
5 —v— RS, v=1 m¥/min
2 7F o GRRHOTAL. vl mmin
e —— SE=RRAOTL, v =1 m/min__,
= 6 v—""7Y
% — o
25 / B
#= v;/‘/ %‘
= J—
4t g
p— e —
A
0.45 0.50 0.55 0.60

T BT R (/5)
10 REHIEFIRERE T 53 R FLALE X H) 0@ 7N E )
el
Fig.10 Effect of separating hole position on refrigerant side

pressure drop under different refrigerant mass flow rates

ARSI A5 2R, 2 R AR T AL 23 IR0% BEAS 7R 3R
SR BE O 16 CARIMER T v 30 B it 1 T A IAPE RE SR X
1 TR TRV B S AN — BT AL v B s, HL
i V& RO B R OR O3 YA BE A B IR 10, 329%~

i
April, 2026
6Ar w AL )
i
< A SETRRMRII I R R
A 56+ - u
% a
& R600a
B 48f m=0.60g/s
Ef v,=2 m*/min o
% 40l p=550KPa
¥ &
3.2 i 1 ° 1 L 1 J
15 20 25 30 35

IR/ C
(a) m=0.60 g/s

o W AP

o WIhbuyintEsy
A SRR e
]
L o
§ 4.0 A
=
36l [
= &b R600a
= m=0.40 g/s 2
g 32t v =2 m’/min
= =550 kPa
248 i 1 2 1 1 1 J
15 20 25 30 35

REEIE/C
(b) m=0.40 g/s
E 11 RREINEEIR B T 53 iR FLALE X F102 77 M E 2200
Fig.11 Effect of separating hole position on refrigerant side

pressure drop at different ambient temperatures

05T —a— w1ioubaess — Wb | TR
—o— HIAEEAE I b TR
F—A— #SBER R =R P EZE
—v— AR R I TR

e

S
~

(=4
w
T

# L F I kPa
S
\

[
T

T\\\

045 050 055 060
TV R i/ (2/s)
E12 s RBRER L TEE
Fig.12 Pressure difference between the upper and lower

parts of the parallel flow condenser separator

34. 42% 55 WM AL SRV SRR R V4 58 23k A1
BETHRARAS .
3 P RILEREIN & kL B R R R
3.1 HRFLERM A RBREREARNE

S WAL L % il 2 TS 12 1 55 0 )
I3FR . P13 AL, R AR U A5 R
L B2 7 SO B R L 0 P T R T



478 2
2026 4F 4 A

BRI, 55 < IO T R B /MR T B AR RE S R R S SR T 5T

Vol. 47, No. 2
April, 2026

AW E , A RS R TR R, T
I, V& BB RS AR, AT (1 7548 BeE 4t B0 A5 2] 5 £k,
PR BE AT o TR 43R B AE R e B v AT 38
JEE PR RIS 3 T B T B R AR ABE T, Rk, R 0
¥ B o U AR R RS A v T A o3 W v e
%o Bl 0 ) BT A U A P BEAIG AN R VAL AR Y
STV BE A L IR BE 22 T AR/ . 3K B R S
Eean BARTRAL T ¥ BEAR AR ) (HBE A
T BESE I, ¥4 700 5 PR T B A U 225 0800 , 45 R K
Bl 398055 , R AR AR BE AR N i A R B
BN 0. 60 ofs B, 7 FLAE N 1. 6 mm ) 53 W& BE A%
TV T H R B AIRRREAIR 1 3. 3 °C 5 il v 500 o i 3k i
R 0. 44 ofs BF, 43 W AFLAE R 0. 8 mm 18 BE 2% il ¥4 5]
TR AR AR T 2.8 °Co AEAS TR ¥ 791 I i 3
BN, AL 1.2 mm [0 WV BE A v 71
Hh I R AR

AR L m RO
s i o %fﬁ?lﬁﬁ mm
¥ aWHlEL6mm
2391 o 2 ¢ = voNEdlEL2mm
B S e MHLAE0.8 mm
= T
® 36 FR600a 4 &
= m=0.60 g/s o of
Eel i : ; Y "
W | 7550kPa ia o
Bfrasc: s
: : : *
B T = My
s L VR ViR [ uiRE Vit ,
0 03 06 09 12 15
WA E/m
(a) m=0.60 g/s
& m RN
3 : o {0 SPALAE2 mm
39F o 5& (A 3 ALAEL6 mm
o s o L SPHALAEL2 mm
B 36l L4 Ve NHLE08 mm
= A 3 :
= > %
*‘_L% 33 FR600a f ;7
ﬁ m=0.44 gfs ‘. $
5 30 L p=550 kPa §° .
A BT
YA iR e e
R R R R

0 0.3 0.6 0.9 1.2 1.5
T /m
(b) m=0.44 g/s

E 13 4R FLEEN S RERMAREENZI
Fig.13 Effect of separating hole diameter on the temperature

along the surface of the condenser

3.2 S RFLERE IS R AR P BE Y 22

AT RGER: R B 20 AL B AR Y AR AL AN ] 14
JIE7S | G304 Ut i P 45 R A Bt DX 18 98 T g 45
H P 14 0750, 25 43 WL 2 mm B, I 26 o0 o O 2 1Y)

AR, B I BR AR DU A ¥ BEIR AR AR D VRAR T
B ROE B L, 853 S A DU AR, 43 ik ) 1
NI o 325 T 3050 WA Bk 25 DN AR 3 S 1 i
T IR 55 , AR AR R AR R T RN, (HAF
58 1) X 9 i 535 X 48 B 52 e 4T R A T B XV
PR, T LATFFL ELAR R 2 mm B8 A e P
BRI WG

Wil 5 FLAR B4 AL L 3t %) ) ¥4 391 i T L s /L, B
M ) TR R AR 32 T v, A R 4 D A V2 R O A
s, RS SR A O R TR E, TR
L AT T S AR AR EE T IR IL, e R R B
FLAR I /INZ G Tin . A v,k 1.5 m/min, 20 fL
#2247 0. 8 mm B A9 8 B 35 3 VAL AR A 2 mm B 350
4.51% BRI BER TN 2. 13%.

210 R600a iﬁ
m=0.60 g/s .7
= 205F p=550kPa o
b T=25C
fﬁ 200F
= o —a— RO
& 195+ —o— MfifLA#E2 mm
= » —A— Sy iLAR1.6 mm
—v— AL 2 mm
190 —— 4y ifLA20.8 mm
1.0 15 2.0 2.5

R aE/(mP/min)
14 AERNE THRAZBHEARILERTH
Fig.14 Heat exchange capacity varies with the diameter of

the separating hole under different air volumes
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