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Cooling Performance of Several COz/Propane Mixtures
in an Air—-Conditioning System
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ABSTRACT: COz2 and propane mixtures were chosen as promising alternative refrigerants
and their performanc_e potentials were evaluated experimentally in an air-conditioning system.
Pure CO2 and 85/15, 75/25 and 60/40 binary blends by the charged mass percentage of CO2/
propane were selected as working fluids. The effect of the inlet temperature of the secondary
fluids and degree of superheat on the cooling performance was tested and discussed. The
charging amounts of refrigerants were adjusted to make the system show the maximum COP.
Comparisons among different refrigerants were carried out on the same compressor speed
basis for a given operating condition. In addition, the temperature gliding effect of zeotropic
mixtures on the system performance were analyzed based on the drop-in test results.

Key words: Carbon dioxide(o]43t€t4), Propane(Z2%), Zeotropic mixture(¥ &S EFE),
Degree of superheat(# ¥ %), Temperature gliding effect(2 =¥ 83 3})

72l e My ei I FHV] AT
ge-i 2 7t2dr] 4F
COP : 4 %5 Al (Coefficient of performance) hroi - @9E7] 47
P ¥ [MPa] sup T HEE
Q. @ ¥uEF kW] w
T &% [TC]
w o4& 2859 [kW] 1.8 8
X gugrig A4 A
I WEAFA E, gEYel, o]istea, HC
8H& &} Ad 9 AAYEE WEA2do] F &3t A}
£3tE R gz FHe] Felxzm . 2
dis ' ¢4%7 &F AQdWEEY 4, 71494, AP E2 E& 9
U E& 59 &4 d&e 1 Algo] FuHA
¥ Corresponding author 2&xm Jdot ol¥ dHLE YulEe] EFS T
Tel.: +82-2-880-8362; fax: +82-2-883-0179 AdE 4 de 7HsAdel A & AFdAE

E-mail address: minskim@snu.ac.kr AT} Gola ¥ e AFAS«E ez 2



48 A3y -

Yol xve dHE Ze ojiistgLs 7id
de GAEAE e Z2w F AR EFY

g gAYz ddgsn J3o 9He 23l
€ Yulz2AM e 7te44E AESS

EFYuE AlgstE YEAAHY Asd @
& A7Eo] o2 A %t} Kim et al’& R22/
R142b EEYuiE Yoz 94 EA oY
I ZAxolAe] Hs 54L& d7ddd. 1gL
Egvie] AEuE 2¥Fo2n HAFASFY #
A2 Qo] WgHE 248 £ ddzm o
Didion and Bivens?®& E#yo] AusiAe &
=¥ 3H(temperature glide) £4, 2a}f-Alele] &
v} 3 (temperature matching), &X%% 8AHpin-
ching) Sl 3 AFE 33K} Chang et
al¥e AYE FAN HC AG TFYule A
29 Qe ddd EA4S A7 o] EFY
izt R229] A Y=z 7Msstvte RS wHo
E4, Chen and Kruse': E£guule 2% 3
9 £#AH R FAAY HARY 9 dEoge
£ B3

2 d7AME ©F olistegi e olidsgs/
g FAF 71E A7 85/15, 75/25, 60/40
9l EFYE AsAdde Az HYsy
, Bagre 227 dTFeES} “§“H-4 =g
7] 27 Adrd w2 As¥s 5& HFEFY
o 2L A, e 2AAA £39 "“ﬁz}ia
utgto 2 Wolgel AFdd, WL AsAs
e vasgon, Wezwyne 549 dn

#7194 Wole] exdsate BAHY

>-i°{

M

2. dEx # =d

A

2.

-

T oA gA g o iggAi/ZaR ETHY
o] Hedge 9a ARG Fxo MY
BHE Fig. 19 YElA}C 100719 ol 1
gl AY & AEE AFsigen, EFYdE
o] &317] 98 Wele] ¢@QARUE SHY F
ACE HAsREY. ¢E712E Dorin 3Ate] o
Aseag 45712 TCS113 2d& A&
o, gy 3 2%y FAEGHA wA AY
ARsHet. o] FXolA A& 7] (heat rejector)
' 294 Alo]2dM e M2y E AgEn

N § St | =

Internal hea )
exchanger‘

T .
Refrigerant _—1‘7055 5

charging port 9 Sight gtass 9P

Mass flow
meter

water beth
=% Heat rejecter

{counter-flow

heat exchanger)

' watern
Evaporator
{counter-flow 1
heat exchanger) valve

- 1
- D 2
—] ) g B
water out —
B
Inverter ¥

Fig. 1 A shematic diagram of the experimental
setup for cooling performance tests.
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Fig. 2 Temperature-entropy diagram of CO2

system for several water inlet tempera-
tures in the evaporator.
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Fig. 3 Effect of evaporator water inlet tem-

peratures on the performance for se-
veral refrigerants.
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Fig. 4 Temperature-entropy diagram of CQz/
propane (60/40 wt%6)- system for water
inlet temperatures in the condenser.
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Fig. 5 Effect of heat rejecter water inlet tem-

peratures on the performance for se-

veral refrigerants.
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Fig. 8 Temperature-entropy diagram for different degrees of superheat.
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