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An Experimental Study on the Energy Efficiency Ratio of Heat Pump for
Air Source
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jeongsy@kitech.re.kr Abstract >> In this paper, an experimental study was conducted on the energy ef-

_ ficiency ratio of performance for air source heat pump. The energy efficiency ra-
zz\fzzzd ;1N|3\$?r:§2r,22(2)§2 tio presents the operating efficiency of heat pump performance. In order to im-
Accepted 9 December, 2022 prove reliability in the energy efficiency ratio test of air source heat pump, the

measurement uncertainty of the instrument was estimated. Measurement un-
certainty refers to the uncertainty of a measurement, estimates the range in
which the expected value of the measurement can be within a certain con-
fidence level, and suggests a range in which the measured representative value
is incorrect. The measurement uncertainty for the energy efficiency ratio test of
air source heat pump was calculated and the measured results were presented.
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Fig. 1. Air source heat pump unit schematic
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Fig. 2. Operation mode of air source heat pump unit (a) cooling
mode, (b) heating mode
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Fig. 3. Schematic diagram of experimental apparatus for per-
formance of air source heat pump
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Table 1. Specifications of a measurement device

Measurement device Range Uncertainty
Temperature (C) 0-60 +0.14
Power meter (kW) 0-200 +0.01
Flow-meter (m’/h) 0-18 +0.62
Table 2. Experimental condition

Parameter Condition
Load water inlet temperature (C) 12.00
Load water outlet temperature (C) 7.00
Source dry temperature (C) 35.00
Source wet temperature (C) 24.00
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Table 3. Tolerance of a measurement results

Measurement device Measurement Tolerance
Inlet temperature (C) 12.0 +0.1
Outlet temperature (C) 7.4 +0.1
Power meter (kW) 19.2 +1.0
Flow-meter (m*/h) 8.5 £0.6
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Table 4. Uncertainty of a measurement results

. Uncertainty
Measurement device
Ug Up U
Load water inlet temperature (C) [0.0021| 0.07 | 0.07

Load water outlet temperature (C) [0.0037| 0.07 | 0.0701

Flowrate (m’/h) 0.0005 | 0.0072| 0.0073

Table 5. Expanded uncertainty of capacity for air source heat
pump

Results
Energy efficiency ratio 2.37
Expanded uncertainty 0.107
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