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Abstract: In this paper, the heat transfer coefficient and pump consumption power of indirect refrigeration
system using CO, as a secondary refrigerant were investigated experimentally. First, from the comparison
of pump consumption powers of existing brines(EG, PG, EA etc.) and CO, as secondary refrigerants at
the same experimental conditions, PG and CO, show the highest and lowest power, respectively. Second,
the heat transfer coefficient of CaCl, is the highest, but PG is the lowest among other secondary
refrigerants. From the above results, it is confirmed that CO, as the secondary refrigerant has excellent
characteristics when comparing to existing brines. Thus, it is concluded that CO, is applicable as the

secondary refrigerant of indirect refrigeration system.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Experimental conditions

Parameter Values
Temperature difference of CO, codler [C] 1~9
Subcooling degree of CO, [TC] 5
Superheating degree of CO, [TC] 5
Evaporation temperature of CO, [C] | -30~-10
Mass flow rate of CO, [kg/min] 1~15
Freezing temperature of brines [C] -35
Refrigeration load of evaporator [KW] 10

2. MEFX U

Fig. 1& CO& 24 W2 AM8-8h=
Nede] BEEEs 99 ASE Blshs B
23 ARE A7) fAsiA 1kd Aolth Fig. 19
vrebdl 247, o] 2P WA 2w = Yuivt
RAOAAQ! 1tk o3 1tk WH 27924 YEA| 2~
H3 COE 22 WilE Abgste Alzdlor 74
H o} R40A %%/\1*9‘ 2 OL'-'T7], <571, CO, 4
Z71(RAAA =], C 7)), W& dudr],
FHWE FA 7], 7]"—‘.‘%?47](Accumulator) So=
TAE L, CO& 23 ¥r] A28 CO, ¥a7],
TA7], YulE =, COo, TLV|E o|FoH Ut

o] 7 WEAZE WY WH &3 #8S F
Mz FEstd A9 + Uk 94 19 4= 1

o o= aﬂqj-Z/\l %E}\]_J_\_Eﬂ LHg] R404A <=3)

FAe A¥ne Ferle sy gHz FHW
RA4AT} 42710l of8) aheiTh 123 597
e Wuie AAFBAE AN W

Z73l] R404AS] ] *JEHE g
BE YulE FZAT I F Co,
CO, 7}=9F dn%st & Ui du
Hry(e }OlJﬂ*ﬂ A= A9, old v
Z7)ol M U2 s} o

29 % shdn 2% ARee 9E2
it SHEV1H YEE nenstel dulg
£ 3704 dse) dudd ¥ yrdn



#71%8 AUA FA7)2 Solzih TR, CO,
23} Wl A2H el Co, £8< s, o,
& 5718 Yo Wujee Hxe TEo| oy

N A% §PA2 fU=ED %
»guw o co, 2272 _;_q 7ht}. 0O %] o)A

S@El)st AnEF F COMNZE B
141°1X4 astc. ol »guﬁ—ﬁ—e— 7o) A
CO& 59172 Sojzit),

B AzEle] AeE 2% dadrloldel W
of 22 Wele) eEE TH GAUE ALdA 5
e, Arigt 247 208 RS 4%
dngr)e] Yol AASAOR, 4E71e

AUAE I8 S, A

EQ] e

shof o] e,

3. @n W 1a
3.1 27 WIHZA CO, 54

22k Yul2 COoxe 71E & BeRldte dit
3 g2 EAo] Jorng CoE 23 Y2 ALS
st A WEAzde AAs] AsiME Co,

o ABHL FE3 oY Bask Utk wep
B oA COSt thEAS WA netele] P

]

2HFE S AGA T FFE A= EEA

A HAAF) dHREEE AMZ vty
Fig. 2~3%% 24 CO¢F tiEZQl @ Bl

o AT} EHREEE ¥

~3oﬂk] EH:EX—]Q_

3BT HES FEE RFAT 1 o e 2

1‘
>}L
A
.-“
I
Q
N

&35, o2yl
025 —a— EG -35 (49.2%)
—v— PG -35 (51.2%)
—*— EA 35 (46.8%)
0.20 —e— CaCl, -35 (26.9%)
= —o— CO,
E
S 015
=
=
2
010}
ki
S
0.05 -
g > »
0.00 =2 o e

-30 -25 -20 -15 -10

Temperature [°C]
Fig. 1 Comparison of viscosity of secondary refrigerants.
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Fig. 2 Comparison of thermal conductivity of secondary

refrigerants.
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