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Performance Characteristics of Water-Chilling Heat Pump Using CO;
on the Variation of Secondary Fluid Conditions

Chang-Hyo Son#* - Hoo-Kyu Oh¥

Abstract : The performance characteristics of water—chilling heat pump using COz with
respect to variation of inlet temperature and mass flow rate of secondary fluid was
investigated experimentally. An experimental apparatus is consisted of a compressor, a
gas cooler, an expansion valve, an evaporator and a liquid receiver. All heat exchangers
used in the test rig are counter-flow-type heat exchangers with concentric dual tubes,
which are made of copper. The gas cooler and the evaporator consist of 6 and 4 straight
sections respectively arranged in parallel, each has 2.4 m length. The experimental
results were summarized as the followings @ As inlet temperature of secondary fluid in
the gas cooler increases from 10T to 40C, the compressor work, heating capacity and
heating COP were varied to 37.8%, -13%, -35.9%, respectively. The heating capacity,
compressor work, heating COP were turned into 23.3%, 6.42%, 13.1%, respectively when
mass flow rate of secondary fluid in the evaporator increases from 70 g/s to 150 g/s. The
above tendency is similar with performance variation with respect to temperature
variation of secondary fluid in the conventional vapor compression cycle.

Key words : Carbon dioxide(e]23}8k2) Design of heat pump(€E= A7), Performance
characteristics (4 554), Secondary fluid(2xH+*1)

JleMdY m W (ofs]
P ¥ (MPal
Cp @ A9 Y (kJ/kgK) Q  AGH (kW)
3 T &% (T)
EB: €98 (%) Ee L
i ded (kJ/kg W o g4F7 F58 (kW)

t AR AHEARY Y YEF RS, E-mail : headam@pknu.ac.kr, Tel : 051)620-1501
* a] o

Favid AR el #sha] ] A3A A5%, 2007. 7/ 543



70

2nd 23 #A

dis EV EEE
e D Z

gc g T

i 45
liquid : “§=l 4

0 =75

ratio : ¥l&

Te 2
vapor : %7

CFCA 3% HCFCA =7t
Aaztel 49 22 WA vt ZaAyed
Aol AL UL, ol L G AAyH
A COz (R-744)= &7 Asyoln, F95A 4
A 1}71] 78 F 7] WEd M7 AAFE F4
L2 FEZ W) AFAT COE A& Al2d
o A7 AFAE dolH 7HEE F81% €4

ﬂJ

O F=
R )

*

@ Evaporator

Water
Flowmeter

=i

Temparature Bath

-2

Circulation
Pump

9
tgo] EA g 2 co Atol
oz Alo]g W] YujEA
ol ol AAE 7] Wil YulEH o] Alo]E 9
el vAE dEFo) WS it‘r

CO; 99= AN~y Fdd e e
A7EL A¥RW A Liao% Jakobsen™ &
294 CO; @HE Ato]Fd ths] AlgdHolAE
E8 7hayzh gl tid ABYoE AR
t}. Brown £%& NISTY Z7]¢}% Alelg 24
& AHEslY COp €8 AV\‘%!H 35S Hrtkst
9t} Halozan % 5]4 Hafner £%& COx2 ol
L8 FEHA AN WREXS7E 448 49,
Zk7ke) Q% st dial AFaglch Kim 57
COz Al*EM 7t 2459 AEsd #e A
el W4g AR Cho 38V gz F
4ol EEV A% B WEEZS7)e] Zo] wsl
E Alo]E AE BAS dFssch

Nz rlo

Cirgulation =
Puenp
_ ‘g : — Temperature Bath
L

e

; Compressot

Fig. 1 Schematic diagram of experimental apparatus for CO; heat pump
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Table 1 Experimental conditions for performance test
of CO; heat pump using the change of inlet
temperature of secondary fluid in the

evaporator and gas cooler

Secondary | Inlet temp., [T] | 10 ~ 40 25

fluid in the

gas cooler Meass flow rate, 60 0
[g/s]

Secondary | Inlet temp., [T] 20 10 ~ 25

fluid in the

evaporator Mass flow rate, 110 150
lg/s]

Superheat degree, [C] 5
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(b) Compression ratio, heating COP, mass flow
rate of CO,

Fig. 2 Performance variations with respect to the inlet
temperature of secondary fluid in the gas cooler.
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Fig. 3 Performance variations with respect to the inlet
temperature of secondary fluid in the evaporator.
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Table 2 Experimental conditions for performance test
of CO; heat pump using the change of mass
flow rate of secondary fluid in the

evaporator and gas cooler

Inlet
Secondary |temperature 25 25
fluid in the (C)
gas cooler | Mass flow 30 ~ 75 60
rate (g/s)
Inlet
Secondary |temperature 20 20
fluid in the ()
evaporator | Mass flow 110 70 ~ 150
rate (g/s)
Superheat degree, [T) 5
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Fig. 4 Performance variations with respect to the mass
flow rate of secondary fluid in the gas cooler
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