230 Aulgs=ER A 20 ¥ Al 4 5(2008)/pp. 230-237

EJEZHY 457 H& I € 9 HE ojitsigs
Nade A5 2% A7
2 F @, 5 4,9 3 8,72 & 3,2 4 8
e A oy, st A, TP ARG

Performance Characteristics of a CO2 Cooling and Water Heating System
with a Twin-rotary Compressor

Honghyun Cho*, Hosung Lee, Changhyun Baek, Yongchan Kim**, Sungwook Cho™
Graduate School of Mechanical Engineering, Korea University, Seoul 136-701, Korea
*Department of Mechanical Engineering, Korea University, Seoul 136-701, Korea
**Samsung Electronics Co. ltd. Maetan-3Dong, Yeongtong-Gu, Suwon, Gyeonggi—-Do 443-742, Korea

(Received January 15, 2008; revision received February 26, 2008)

ABSTRACT: The objective of this paper is to investigate the performance characteristics of
a CO2 cooling and water heating system using a twin-rotary compressor with the compre-
ssion volume ratio of 0.6. The cooling performances of the COz heat pump were measured
and analyzed with the variations of charge amount, EEV opening, and compressor frequency.
In addition, the performance of the combined system including cooling and water heating was
also measured and analyzed by varying inlet temperature of the EEV. As a result, the optimal
normalized charge and cooling COP in the cooling mode were 0.307 and 2.06, respectively.
The application of the water heating into the CO2 heat pump improved the cooling perfor-
mance over 78% and decreased the EEV inlet temperature by 8 C, which can increase system
reliability.

Key words: Transcritical COz cycle(ZE QA ©)23lebs Abo| &), Water heating system(F 9
Al "), Twin-rotary compressor(E ¥ 282 ¢27]), Compression volume ratio
(FEA4n)
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Fig. 1 Schematic of experimental setup.
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Table 1 Experimental uncertainties

Parameters Uncertainties
Temperature(T-type) 01T
Pressure +0.2% of full scale

10.2% of reading
+0.01% of full scale
Cooling capacity +3.71%

COoP +3.73%

Mass flow rate

Power input

Table 2 Test conditions

Parameters Value

Indoor = 27/195C
Qutdoor = 35/24C

Operating conditions
(db/wb)

Compressor frequency (Hz) 40, 45, 50
EEV opening (%) 35, 40, 45
EEV inlet temperature (C)| 32, 33, 34, 35,

Table 3 Refrigerant charge amount vs.
normalized charge

Refrigerant charge Normalized charge
amount(g)
4400 0.016
4800 0.064
5200 0.113
5600 0.162
6000 0.210
6400 0.259
6800 0.307
7200 0.356
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Fig. 2 Variations of discharge and middle

pressures with normalized charge.
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Fig. 3 Variations of compression ratio and
mass flow rate with normalized charge.
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