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Performance and Heat Transfer Characteristics of a Heat Pump System
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ABSTRACT

A heat pump system is constructed to evaluate its performance and heat transfer characteristics
with mixtures of R22/R142b as working fluids. The heat transfer in the evaporator and the overall
performance are measured and analyzed in terms of the compositions and relevant variables. Possibility
of capacity modulation by changing composition is observed without degradation of heat transfer
coefficients and coefficient of performance. The cooling capacity is varied continuously within 200
percent based on minimum capacity at constant compressor speed. For similar cooling capacity, COP
is improved by mixing two refrigerants and shows maximum value at 60% mass fraction of R22.
Average heat transfer coefficients of mixtures decrease in comparison with pure refrigerants at similar
cooling capacity and mass flow rate. However, the overall heat transfer coefficients decrease modera-
tely. A cycle simulation is performed in order to manifest the advantages of using refrigerant mixtures,
considering experimentally observed heat transfer characteristics.

cgAdgAs kW/m'K)
cgEd EREAF (kW/m'K)
1 AFRF (kg/s EE kg/hr)
CARaLe F

CEL) gdEs GW)
el

(2= (K 2 ©)

Zlz 49y

A 1 Edg AF (m)
C 1 A¥ME kg K
COP: A5 A4+

DSC: F¥x (K =& ©)
DSH: #d% (K =& ©)

»\33‘023&'&

* Mgl dEe 71AFES

* % Mgt Z



T, ¥ 2% (K == ©)

T. ‘¥ gd Haex (K 2e ©)
ATy - dBF 254 (K 2+ ©)

W IgE7 28858 kW)

U 948378 GWmK)

of ® X
evap . F'&¢7)
i YT
o &7
sub L AFHLA
1. M =

Zdol Solx PEriet dH =z Yegya
ZERA Y BAX 44 &3 A7 2EF
o]Fojxln glov, L &F B T3]
vz gEse FHLGFAE It g
Beje] Ay =28 FHAE dFEHID §9
AR HoFe] FHol A APt &3z 4ol
7} % non-azeotropic &3 dvlel GFxA 2
S8l 3t Yol mEHD Yo},

SdY & AFEEHA HE GREe] wald
el 4HE f3o] £F rE 23A Ho
AR AEH olfolgls ZANA ug3
&2 Zaict, wiele] dwrxoz EHFYWE
ARE BB R A §FZHo] JHEdln AEel &
dEGn deAU AEsd EFve A}
o] A<AH oY thg=o] AT} o) Fojx $k
on, §3] 1980t Fule] oj2WA HA A
2o 28317 g A7t §33 WP
A2 Kruse?E ©)EFol 4¢3 a4F
E F3odA EFEu AL TS 1@
4t} Vineyard$®2 R13B1/R152a EFYuj &
AFgsle] FET e fFE 2HEY F UL L
Rgon, Mulory5¥<2 R22/R114, R13/R12 &
YU E et dgdUmE AHEE Bl
Hlg] Aol A4S HYd =% 9¥=E
HEF YEA 20 Y2 4 g 435
EFEME AL ST Be 542 49 9
TE o BHEEAYGS O,

EHERAN - HEIR RXE FH4E H452(1992) /361

27J % non-azeotropic EFWIvlE HIIA
2x7} ¥3lsle &7 (temperature gliding ef-
fect) & 7FX 2 Stk o2 <t IA A 7
SR 47 YHERLEAI B3l F
ZHA 9 Hrtgge] EoJEAHL AHHo
2 A% $4o) 7hEdig. 28y dutgoeg
EHEY GAGAFI dLEY Ho vl
@] gEo A& APy AnE F o
£ & o ditFos dAGEHF o] A
ol & Aoz L#A U},

weEbA] Algo] RER EF iy e dx
foloMey JEEAY 2L b $ Fad
g Ve HAsEAY dAg 54 &%
ATEL 719 EHFHLE o]FoA A} 2
ATraMe EF YUE AES JHEE A2
A BN 248 259 EA4 dn
7] B3] FgrldAe dALEEH S 4R
, I AEBAE 2Z A g}
B =R XA+ R22/R142b non-azeotropic &
3ol g xof AL Ee] WA H 2
3t AFE FYsAN GHADSEAYT Al
AEo) we mERD. AP IAA £F=
A AT s EANAM FYHAoH
qE8) Wl o g Fuv)dAe] dHEAIS 9
HFE9 Wz ohgE AHEsIY =¥
d9¥oz FAE AE vgo s HHL F
gl AIEYS A HAE 4H B
big=1

Kot o

2. A #
2.1 AEIX
AP MEFEE Fig 19 JeEbAH 44

ZAE &7, L7, 57, FALE T4
F8 FARE olRA Yo, 7g FP 7],
LYEY7, F47], 7dEer], q57], ¥
FAA7), AZR7], FFAS FH71Y HHFE
#7179 AWEIE BAHAAG. =2F
d9e 258 YAHA FA}Y Astod AZ
28 AAsH

Fdvle TP kA 2= WA
Bo oF o]HE FEI o) E4Y & JY=F o



362/

\ -
Second, Condunsur ‘l o
Sucondary
Huid fluid l O
n A | Jsemad
B -
) m S"'me—', e 2\;1{:—'%4 -
[ uce [“—]} = acumtal
= Sucondary
Invarier {",,,‘, Sccondiry
‘k' o ’ﬂ lld
Sight Eapanision -5
a Subk , gﬂlvu [G' “] |~)
e e G e r”“ s
tow ¢
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Fig. 2 Measurement positions of temperature
and pressure through the evaporator
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to mass flow rate of refrigerant
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