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An Experimental Study on the Performance of Heat Pump Unit Using
Geothermal Heat for New Renewable Energy
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jeongsy@kitech.re.kr Abstract >> This paper presents a experimental study on the performance of the

_ heat pump. Uncertainty of measurement means the degree of uncertainty in the
Ezsies';lzd i;;‘g:mbzgfggg , Measurement. Therefore, it estimates a section where expected value of the
Accepted 30 December, 2020 ~ Measurement might be within a certain confidence level and suggests a range

where measured representative value might be incorrect. Uncertainty of meas-
urement is a parameter that shows characteristics of dispersion of measured
value that was reasonably estimated from measured quantity. Measurement re-
sult of performance experiment is not a true value but estimated value that was
estimated reasonably. Therefore, uncertainty of measurement needs to be cal-
culated and presented with the result of measurement.
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Fig. 2. Operation mode of heat pump unit (a) cooling mode, (b)
heating mode
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Table 1. Specifications of a measurement device

Measurement device Range Uncertainty
Temperature (C) 0-50 +0.05
Power meter (V, A) 0-600, 0-200 +0.6
Flow-meter (m’/h) 0-200 +0.5
Diff. pressure (kgf/cm’) 0-5 +0.6
Table 2. Experimental condition
e Condition
Load Source
Temperature (C) 12 25
Flow rate (L/min) 570 570
Frequency (Hz) Rated frequency
Voltage (V) Rated voltage
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Table 3. Tolerance of a measurement results

. Tolerance
Measurement device :
Measurement Caculation
Temperature (C) 0.5 +0.2
Power meter (V, A) +2 +1
Flow-meter (m3/h) +2 +1
Diff. pressure (Pa) +10 +5

Table 4. Uncertainty of a measurement results

) Uncertainty
Measurement device
Uq up Ue
Load mass-flow (kg/s) 0.002 0.021 0.0211
Load temperature (C) 0.01 0.035 0.04
Load flow rate (m3/h) 0.007 0.0757 0.0761

Load diff. pressure (kPa) 0.00 0.07 0.07
Power meter (kW) 0.00 0.005 0.006
Source flow rate (m3/h) 0.0056 0.0651 0.0654

Source diff. pressure (kPa)|  0.00 0.07 0.07
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Caoe 0.0273
Cororal 0.1426
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