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Performance Monitoring Method of Air-conditioning System
based on Limited Measuring Points
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Abstract The application of intelligent control technologies and internet technologies to room air-conditioning systems is based on the
performance monitoring of air-conditioning systems. In the study, the method of real-time monitoring of the performance of room air-condi-
tioning system was proposed. Firstly, temperature measuring points were arranged in the air conditioner, and the temperature and circuit
data were transformed into refrigerant state parameters. Subsequently, the mass flow rate of refrigerant was calculated via a semi-empirical
compressor model, and the heat exchange of the indoor unit was calculated via the enthalpy difference. Finally, the power was calculated
by using circuit data. Thus, the mass flow rate, capacity, power and energy efficiency were monitored. The test results indicate that the
average deviation of the calculated performance obtained by the method in the study is less than 15% . The deviation is mainly attributed
to the calculation of evaporating pressure that significantly influences the calculation of the mass flow rate.
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Fig. 1 Road map for air-conditioner performance monitoring
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Fig. 2 Schematic diagram of air-conditiming components

and corresponding measuring points
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Tab. 1 Uncertainties of direct measurements
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Fig. 3 Coil temperature measurement points diagram
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Fig. 4 Fitting results of suction gas superheat
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Fig. 5 Refrigerant enthalpy diagram at the throttle
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Tab. 2 Fitting errors for each mass flow rate equation

A Y 22/ % RN 2Z/ %
#(10-1) 8.9 29.5
X (10-2) 6.6 23.3
#(10:3) 3.8 12.0
(104) 6.3 17.7
#X(10-5) 2.5 5.2
#(10-6) 1.4 3.0




$£39% F6H
2018 £ 12 A

Hl% F |
Journal of Refrigeration

Vol. 39, No. 6
December, 2018

H13¢ 2 Wl B4l A REURZ 190 (10-6) P21
PR KW TN, 5050k 1. 4% 1 3. 0% , BE5L
Rdt .

FER LM rh | 78 K )RR B T — AT

PE—E 22 , 75 2t I B A AU A 78 ke R ) R i e
T AR SR R R R E 3R 3 XL T AR ZE R
JE SR BEIE S17E 100 kPa Y5 B 28 ki, 2 (10) Xt
ST AL 22

&3 ENREBHNARREEEN THBIEREL

Tab. 3 Average fitting errors for each mass flow rate equation with pressure offsets
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Fig. 6 Comparison between calculation and experiment

results of indoor unit heat exchange
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Tab. 4 Deviations of the calculated refrigerant

state parameters
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