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jeongsy@kitech.re.kr Abstract >> In this paper, an experimental study was conducted on the perform-

_ ance of the cooling tower. In order to improve reliability in the cooling tower per-
Ez\iies'zzd 2(2) ':IZ:’/ZEE: igzi formance test, the measurement uncertainty of the instrument was estimated.
Accepted 14 December, 2021 ~ Measurement uncertainty refers to the uncertainty of a measurement, esti-

mates the range in which the expected value of the measurement can be within
a certain confidence level, and suggests a range in which the measured repre-
sentative value is incorrect. Therefore, the measurement result of the perform-
ance experiment is not an actual value, but a reasonable estimated value. The
measurement uncertainty for the test was calculated and the measured results
were presented.
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Fig. 1. Shape of cooling tower
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Fig. 2. Comparison of cooling tower (a) Counter-flow cooling
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TEEE SR} 5T H=s 23
Measurement device Range Uncertainty
Temperature (C) 0-50 +0.14
Power meter (kW) 0-200 +0.01
0-500 +0.27

Flow-meter (mz/h)

Table 2. Experimental condition
Parameter Design specification
Cooling tower inlet temperature (C) 37.00
Cooling tower onlet temperature (C) 32.00
Dry temperature (C) 30.00
Wet temperature (C) 27.00
3
Cooling tower Flow rate (m’/hr) 78.00
Fig. 3. Schematic diagram of experimental apparatus for pump Fan moter power (kW) 15.00
performance Density 1.12
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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 +]
Flow-meter (m3/h) +2 +]
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Table 4. Uncertainty of a measurement results

. Uncertainty
Measurement device
Ua Up Uc
Flow rate (m’/hr) 0.129 0.106 0.167
Fan moter power (kW) 0.011 0.001 0.011
Dry temperature (C) 0.098 0.070 0.121
Wet temperature (C) 0.054 0.070 0.088

Table 5. Expanded uncertainty of a cooling tower capacity

Results
Cooling tower capacity (%) 116.79
Expanded uncertainty 0.01
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