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Evaluation of Performance of a Residential Air—Conditioning System Using
Microchannel and Fin—and-Tube Heat Exchanger
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ABSTRACT: In this study the seasonal performance of a residential air conditioning system
having either a fin~and-tube condenser or a microchannel condenser is experimentally investi-
gated. A commercially available 7kW capacity residential air conditioning system having a
fin-and-tube condenser served as the base system. The test results show that the system
with a microchannel heat exchanger has a reduced refrigerant charge amount of 10%, the
coefficient of performance is increased by 6% to 10%, and the SEER is increased by 7% as
compared with those of the base system, Moreover, the condensing pressure of the system is
decreased by 100kPa and the pressure drop across the condenser is decreased by 84%. The
microchannel heat exchanger enhances the SEER of the residential air conditioning system by
providing better heat transfers at reduced pressure drops.
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Fig. 1 Schematic of test set-up.
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Fig. 2 Details of indoor loop.
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Table 1 Specification of test heat exchangers

Fin-and-tube | Microchannel
heat exchanger | heat exchanger
Fin shape Plate fin Louvered fin
Number of row 1 1
Fin pitch 18 fpi 17 fpi
Tubes per row 28 71
Face area 056 m’ 056 m
Finned length 850.9 mm 850.9 mm
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Table 2 Test conditions

Cooli Indoor unit Outdoor unit
cgégigﬁ;elﬁ Air entering [ Air entering
DB(C)|WB(C)|DB(TC){WB(C)
Test A in .
steady state 26.7 194 35 239

Test B in
steady state 26.7 19.4 278 183

Test C in
steady state

Test D in
cycle (dry coil) 267 | 139 | 278 | 183

26.7 139 278 18.3

E 13 F £Ysdd
23 dEda Hejuy

B WHEFe (1) o4y ANy
o 9E e Frg 9719 & &48 mes
7l 98] AEA AYL B Udyagto= 0027
kKW/CT& A3, m,= Fig. 2} o] Zus)9
$24 WBe B3 3P 2AYL. Yoz
3% quAPPL (e B3 FAAY T,
Yolxe WeFe 4(3)e o8t ANEHY
o ol 2wy YT Y dgdE 837 &
Fo o) dgve SYsTn ARG B A
HAA A PYE 6% ool WEaAh
COPE AWE S Adsign, & AYPA
COPe EFAEE +4% 2 JElWtl. SEERES
Axs7] 9% TASE F3719 A7) Aol
Hehe A% 46), 6), 22 (D} 2
t Ag Co DO AFE ASARNASE CprE 7
Ase o AHRE AT

Qa = Olut + Qaena + Qlasa

=Tthh,u+fnaC,(7}n_ Taut) (1)
+ Udguet Ty = Toms)
Energy blance = Q“é; i X 100 2
Qr = T.nr (heua.aut - h’eva,in) (3)
_ Qc,a
COPC B szm,id + w{lan,od + Wcamprusor @
_ 1- EERcyc,dry /EERsa,dry (5)
b~ 1-CLF
PLF(0.5)=1-0.5%Cp (6
SEER = PLF(0.5) < EER )]

3. d8dn ¥ 1F
31 ¥ s{T AY
F AN&de JdeHlas 474 JF Yo FAF

oM Sy A. HH Yul3AFE NP2 A
dA WuFdFe F7HAA MY COPS #4



T, 2831 Bdx=g vusod ZAsH Fig.3
< YulFAFd) wE 4 Alade Cope W3
& Y3, Fig. 4 & A2"d9 9% Iy
58 JEdd. o4dd uiol o] yuiZa el
F7te4E AYEE 186 n, BdEE #2
A 71E Aad AFA A HR CcoPe
BujZAFo] 15kgolA ZAHAD. 2y o
e WoidgsE 1.0CT2 v Fe e YE
Ao, weA w2 Yo F Ak 1365kgd o
B E COP7F 15kg¥ wWe COPRUE X
T Y3 AF 1.35kgd W Yodgdxs) 5C
Nx AR Ao Alage] AL iy
3t HA Z2AFL 135kgeE AAINATG W
jZAgo] 1.35kgd Wl COPE WuldAxo]
15kgd w9 CoPs} vlEdd 1% A= ) 6}
olazild &7 ANade AL Y A
F& 121kge 2 HAAHHE, o4 AW CoP
¢ HEgxzA 68CTE et uiolazAd
$F7] ANade] H3FH FAFLE VE Aadrg
10% AE #FAdAed, o vte]azAd dx

33
32 — s
3.1 - —&— COP Baseline -
o 30 —B- COP MCHX System |
o 29
o N o
28 — .
21 —
2.6
25 —— — — - v
1.0 1.1 1.2 1.3 14 15 1.6
Charge amount {kg]
16
N —a— Superheat-Bassline
14 .- -+ Subcooling-Baseline
12 \ \ —#— Superheat-MCHX
— -+-@ -+ Subcoolling-MCHX T
5. NI
4
£ s A A
2, NN |
@ et
[ 4 e DX §
4 AVCANE
) PECANIEAN
Ca [ # N\
0 . \

1.0 1.4 12 1.3 14 15 16
Charge amount (kg)

Fig. 4 Degree of superheat and subcooling vs.
refrigerant charge amount.
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Table 3 Compressor power consumption

Test | Fin-and-tube |Microchannel|Change
conditions| condenser condenser (%)
Test A 2036 1898 —-68
Test B 1806 1683 -6.8
Test C 1776 1630 -82

Table 4 Refrigerant-side pressure drop across
the condenser

Fin-and~-tube | Microchannel
Test a d Change
conditions| condenser condenser %)
(kPa) (kPa)
Test A 130.1 20.5 -84
Test B 148.7 23.6 -84
Test C/D 142.3 245 -83
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