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Actual operation characteristics to evaluate the performance of heat pump
outdoor unit in the constant temperature chamber

Jong—Ryeol Kim
Dept. of Refrigeration & Air—conditioning Eng., Tongmyong University
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Abstract A lot of research is being done to develop a high-efficiency heat pump to save energy, and research to reduce or eliminate
the phenomenon of frost occurring in the outdoor unit coil is also being conducted at the same time. In order to conduct a study that
does not cause frost on the outdoor unit of the heat pump regardless of the season, a constant temperature chamber like a general
room that can be tested under the same conditions as in the natural state was built. The experiment was conducted by providing an
environment similar to the natural state to the outdoor unit of the heat pump installed in the constant temperature chamber. As a
result, the lower the outdoor temperature, the lower the efficiency of the heat pump. It wat confirmed that the lower the value, the
longer it is.
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Fig. 1. Experimental device
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Table 1. Experimental conditions

X r1r =

Heating room Set Temp. of Constant
Case
Temperature(T) Temp. Chamber(T)
1 0.0
2 -5.0
3 -10.0
30C
4 -15.0
5 -20.0
6 -25.0
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(b) P-h diagram
Fig. 2. Pressure distribution and P-h diagram of
each measurement point under Case 1 conditions
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(b) P-h diagram
Fig. 3. Pressure distribution and P-h diagram of
each measurement point under Case 2 conditions
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(@) Pressure distribution

(b) P-h diagram

Fig. 4. Pressure distribution and P-h diagram of each

measurement point under Case 3 conditions

Fig. 42 W AP HHL25E 0TE 3ha
Awe exE -10C2 e o 7 24 dgst
A3 o) F Pghe P-hAE] A=d AnE e
W Aotk o] 2L FAE 715 ARE & TR

7

o] At ¥ AlxHlo] AE oM W EE-L 7,619
2he s A
Cased
15
10
pit}
L =

(b) P-h diagram
Fig. 5. Pressure distribution and P-h diagram of each
measurement point under Case 4 conditions
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(b) P-h diagram
Fig. 6. Pressure distribution and P-h diagram of each

measurement point under Case 5 conditions
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(b) P-h diagram
Fig. 7. Pressure distribution and P-h diagram of each

measurement point under Case 6 conditions
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Performance efficiency of heat pump
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Fig. 8. Performance efficiency of heat pump
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