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Summary

In order to measure cooling capacity of unit coolers, a few methods have been practically used. But all of
them have serious defects that worsen measuring accuracy. Authors propose a novel method for measuring cooling
capacity, which has distinct superiorities in high accuracy and brief measuring time. The method employs a short
duct on which test cooler and electric heater are installed. The duct is thermally insulated and it has a fan to make
air flow inside of the duct. The cooling capacity can be measured by reading electric power meter applied to the
heater, under the condition that the temperature at the inlet and the outlet of the duct are equal. A test apparatus that
realizes the proposed method is developed to make experiments for validating its feasibility. Preliminary tests
disclose that there is fatal temperature deviation in a cross section at the outlet of the duct caused by configuration
of heater unit, which spoils the measuring accuracy. Then, a specially designed air mixer is applied to the duct,
which successfully suppresses the temperature deviation. Through the tests under various conditions, averaged

measuring accuracy is obtained as about 2 %, which proves the proposed method can be successfully applied.
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Fig. 1  Principle of proposed measuring method
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Fig.3  Test apparatus
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Table 1  Preliminary test results
V AT Oc Ou Error
L/s . kW kW %
0.325 2.85 3.87 331 —14.5
0.327 3.58 4.89 4.25 =13
0.333 3.80 5.29 4.50 =149
0.322 4.87 6.55 5:73 =125
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Fig. 5  Temperature measuring point
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Table 2 Air velocity just upstream of the cooler
Inverter | Averaged air | Maximum deviation
frequency | velocity from the average

Hz m/s m/s
30 2.14 0.305
40 2.50 0.369
50 2.84 0.644
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Table 3  Test results
V AT Oc Ou Error
L/s . kW kW %
0.518 2.99 6.47 6.53 0.9
0.516 2.51 541 5.58 3.1
0.519 2.86 6.20 6.35 24
0.517 2.63 5.68 5.80 2:1
0.283 3:33 3.94 4.05 2.8
. 0.261 3.66 3.99 4.05 1.5
0.294 3325 3.99 4.11 3.0
0.509 0.80 1.70 L5 29
0.510 0.90 1.92 1.96 2.1
0.511 0.80 1.71 13 e




