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An Experimental Study on the Measurement Error in the Performance
Testing of Air Conditioners Using a Psychrometric Calorimeter
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ABSTRACT: An experimental study using a psychrometric calorimeter was conducted to in-
vestigate the temperature and pressure measurement errors permitted for determining cooling
capacity of an air conditioner. First, the instrument calibration was made in accordance with
the related test methods and guidelines in order to accurately evaluate basic performance
(cooling capacity and air flow rate). Secondly, a parametric study was performed to examine
the effect of measurement error involved in temperature and pressure measuring instruments
on the cooling capacity calculation.

From the results, it was found that the degree of accuracy for both temperature and pres-
sure measurements played an important role on the error occurring in the determination of
cooling capacity and needed to be maintained within a certain value to guarantee required ac-

curacy of cooling capacity.

Key words: Psychrometric calorimeter(A4-+4] Zts22]ulg), Air conditioner(71%38}7]), Mea-

surement error(Z 7% 2 2}), Calibration(i24), Cooling capacity(¥ %5 )
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Fig. 1 A schematic diagram of test apparatus.
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Fig. 2 A schematic diagram of temperature
calibration apparatus.
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Table 1 Summary of calorimeter cooling tests after calibration

Test no. ACON-6 (1884 kcal/h=2.191 kW) | ACON-12 (4057 kcal/h=4.718 kW)
Calibration Before After Before After
Capacity % 103.7 | 1045 | 100.7 | 100.1 1053 | 1056 | 101.1 101.3
Inlet DB T 2702 | 27.05 | 27.03 | 27.04 | 2699 | 2699 | 2698 | 27.01
WB T 1900 | 1898 | 19.00 | 1899 | 19.07 | 19.05 | 1898 | 19.05
Outlet DB T 1210 | 1196 | 1225 | 1229 | 1188 | 11.86 12.2 12.13
WB C 1083 | 1072 | 1113 | 11.21 1099 | 1096 [ 11.25 | 11.38
Flow rate m’/min| 4.75 4.74 476 478 1067 | 107 1058 | 1065
Pressure drop Chamber | mmAq | —0.23 | —021 | —0.03 | —002 | —021 | —020 | 005 0.01
Nozzle |mmAq| 2662 | 2652 | 2668 | 2693 | 5928 | 59.73 | 5828 | 60.08
Nozzle mm @70 @ 50/70
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Fig. 8 Effect of temperature deviation on the
capacity measurement error.
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