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Abstract The application of microchannel heat exchanger is becoming more and more widely. The application of microchannel heat ex-
changer (MCHX) on domestic air conditioning system was investigated experimentally. The results show that: 1) when only the indoor
heat exchanger was changed into the microchannel heat exchanger, the system had the best performance when the fin pitch of the indoor
MCHX was 1.4mm. The charge of refrigerant for the system reduced 15.9% . Meanwhile, the cooling capacity of the new system was 1%
lower than the original system while the COP was 2.2% higher; when it worked in heating mode, the heating capacity of the new system
was 3.9% higher than the original one while the COP was 11.2% higher than the original one; 2) when all the heat exchangers were
changed into the microchannel heat exchangers, the charge of refrigerant for the system was reduced 54% . Meanwhile, the cooling capaci-
ty of the new system was 0. 8% higher while the COP was 5.2% higher than the original one in refrigerating mode ; when the refrigerant
was changed into R290, the best refrigerant charge for the new system was 500 g.
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Fig. 1 Schematic diagram of louver fin microchannel

heat exchanger
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Tab. 1 Microchannel samples geometries

(RRARaAL) #l # # WOBEARER  ENERE LSRR
FEPER SR/ mm® 380 x760 x25.4 380 x760 x25.4 380 x760 x25.4 720 x847 x 16 380 x819 x27.2 724 x 850 x43.3
A [E]#E/ mm 1.1 1.4 1.6 1.1 1.4 L5

FrE M (°) 47 47 47 27 —_ _

i HERR 1 1 1 1 — —

i 5 v 1.3 1.3 1.3 1.3 — —

1.2 KIEiE &

e 2 froR , M4 B K AR i GB/TT725 2K,
SRS PR 25 6 P AT, SR 2 IR R AR R
B MR BEAR E AN B3 8], B G (BB A — B 25 PR AL
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J1o SEE A AP S E IR B a2 2 BT,
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Tab. 2 Parameters and uncertainties

ZH I3 i1
B/ C -10 ~200 0.5
JEJi/ kPa 0 ~4000 + 8
W/ W 0 ~5000 +5
2SS JERE/ Pa 0 ~ 1000 + 2.5
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Fig. 2 Schematic of heat exchanger performance test facility
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Tab. 3 Test conditions
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Fig. 3 The heat transfer capacity of different systems
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Fig. 4 The energy consumption of different systems
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Fig.5 The COP of different systems
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Fig. 6 The air volume of different systems
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Fig.7 Variations in the cooling capacity with

refrigerant charge
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Fig. 8 Variations in the energy consumption

with refrigerant charge
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Fig. 10 Variations in the cooling capacity with

refrigerant charge
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Fig. 12 Variations in COP with refrigerant charge
INf, RGEFETE R 450 g B ANE] 500 g i, RGeHI e &=
PLED 8.5% , ThAEE N 3. 0% , 245 COP 4255 5.4% |
FELERE N 500 g HEANF] 550 g IF, R G BN T
1.5% ,ThEE NI HN 4. 3% , 255 COP &K T 2.6% .

ARG 500 g BHA BRI e & o

BT 5 JEALAR LY, RGEHIVe i T % 10. 3% , UiE
TF19.1% , %% COP #2755 10. 9% . X F % 5 R290
Hl I REPEA G, R290 5 R22 AL, 3 B T /1N, 15
IR R, BT RARILAEL 3 — 2 , itk R290 &
i ie o8 R22 /N, SR R G v 1 T B, H [R] B
UIFE TR R, L R 4 COP #5 R22 KT,

4 &it

SR K O T S NP AE 3 HP AR AL
2SR FEANF TR RS 0T X Kb TR REAG I, O 5
JEHLIEAT T X5 e, WSS AT AR HH

1) X% PN 8 T8 4 2% , 38 ] B 6 L HE K
PERE S RGEIRTEREA A . X T2 50 fir s &
45, B AEE 1.4 mm B, REMERE A BIRAL

2) fiff i ok 38 T e 2R T LU R RS
Y HE R A, R TR R ROk A
2200 g F#% 1850 g AiAy, FEAIK 15. 9% 5 544 2= NS
B R AR oA R T AR S, RE MR
s R OR Y 2200 g B E) 1000 g 224, BEAR K 29
54.5% , 4l B R290 J5, R 40 7o i
K 500 g;

3) o FH Gl T e AR X T R SRR A — o i
Fh B2 NS 2 dt P8 B 40 Sk TG T S P ER S
RGMHIE R IR 1% , REGHI COP 4215 2.2% ;
AT, 250 00 il HE R PLER & 3. 9% , COP U 2
BT 11 2% o 4% PN A PR 4 35 B 40k 0 1 4
RIS, E 1000 g MR i~ , RGEHIA E &
0.8% ,COP & 5. 2% ; Hifky R290 il ¥% 75 , 78
500 g MR a T, REEHIA & R 10.3% ,COP
P80 10.9% .

EER BT LU Y < S0 3 e S T R s A
EA BRI it —2 A o T 08 &
GiMEREIA R R A AL = 2 8] < 1) 3 3 % 28 % 2%
S5 Ko SR i — Ak, T dE— 20 m fOE 1A
HAERROCR IR P RGNERE;2) X W 45
HEATHRAL, $5 R ¥4 7R 0E A 78 % A8 0 38 50 1, e mT il
RagtEReit— A m .

Sk

(1] BRZA. PAT W s T 5 25 3/ 0 m AT 1 40 4
[Cl// %%, BigmHIe 2% 2x 2003 4R RAE 2B
£, U TSRSy, 2003 307-309.

(2] ™Eide, tR1E, BRICTY, 45, SO IE ISR P05 Fe ke
PEXTE R G ERE A BER [T]. Hl2E 4, 2013, 34



£36% £1H

20152 B

B E AR AT R AR = BB R X b SRR

Vol. 36, No. 1
February, 2015

(3]

[4]

(5]

(6]

(7]

(3):20-24. (Yan Ruidong, Xu Bo, Chen Jiangping, et
al. The impact on air condition system of two-phase distri-
bution in microchannel heat exchanger[ J]. Journal of Re-
frigeration, 2013, 34(3) . 20-24.)

AU, S R A G e B AR A 5 23 R R S g F O
[Cl/722 M. 2012 4F v [ 52 v i B0R R 2318 S8,
et (radi) Aeaiit, 2012 314-317.

GWTRE, BN, MRBE, SF. AT R RE R R
PRI 8 [T]. ZA R, 2009 (1) : 49-50. (Jin
Tingxiang, Cheng Jian, Lin Huang, et al. The analysis of
factors influence the heat transfer of parallel flow heat ex-
changer[ J]. China Appliance Technology, 2009 (1) : 49-
50.)

Devenport C J. Correlation for heat transfer and flow fiction
characteristics of louvered fin[ J]. AICHE Symposium Ser,
1983, 79(25) : 19-27.

Bo Xu, Qing Han, Jiangping C, et al. Experimental inves-
tigation of frost and defrost performance of microchannel
heat exchangers for heat pump systems[J]. Applied Ener-
gy, 2013, 103(1) . 180-188.

WG, TR, TR/NSE, A5, R290 o 14 e 2 v RE R
BT A (], W% 54590, 2013, 13(3) .
97-100. (Tan Yijun, Zhuang Rong, Tu Xiaoping, et al.

Performance optimization of R290 microchannel condenser

(8]

(9]

and analysis on its refrigerant charge[ J]. Refrigeration and
Air-conditioning, 2013, 13(3): 97-100. )

Kim M H, Bullard C W. Performance evaluation of a win-
dow room air conditioner with microchannel condensers
[J]. Journal of Energy Resources Technology, 2002, 124
(3):47-55.

Kim J H, Groll E A. Performance comparison of a unitary
split system using microchannel and fin-tube outdoor coils

[J]. ASHRAE Transactions, 2003, 109(2) . 219-229.

[10] Rin Yun. Comparison of performance of a residential air

conditioning system using microchannel and fin-and-tube
heat exchanger [ C ]//International Refrigeration and Air
Conditioning Conference, Purdue, 2006 1-8.

fEEE T

EHL B B, BEAZE R B B v S R AT
3T ,18818215015 , E-mail ; wy_77045571@ 126. com, W55}
] UE E R, KSR S

About the author

Wang Ying, male, master, Institute of Refrigeration and Cryogen-
ics, Shanghai Jiao Tong University, +86 18818215015, E-mail.
wy_770455712 @ 126. com. Research fields: microchannel heat

exchanger, automotive and domestic air conditioning system.



