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A Study on the Precise Measurement of the Performance in the Heating System

Chang-Yong Choi*, Hong Gun Kim"

ﬁ[ Abstract 1|

A precise measurement of field test was performed to estimate the thermal performance of the forced convection electric
air heater by experiment. Air temperature, flow rate and electrical power input were measured with the related measurement
sensors, and acquisition methods for the measured data were studied to estimate the thermal performance of the tested
air heater effectively. To determine the mean air temperature at the flow cross-section, measuring positions were chosen
by considering the flow velocity profile and the equally divided cross-sectional area. From the experimental results, thermal
efficiency was obtained accurately as an indication of the tested heating system performance.
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Fig. 1 Schematic diagram of the forced convection electric air heater tested
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Fig. 2 Photograph of the experimental apparatus
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Fig. 3 Photograph of the orifice flowmeter
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Table 1 List of measuring instruments used in the experiment

Instrument Measuring Parameter Manufacturer Calibration
T type thermocouple Air Temperature OMEGA Hart High Precision Bath
Orifice flowmeter Flowrate Sewon Manufacturing Company
Manometer Orifice Pressure Difference Bexhill Manufacturing Company
Watt transducer DY-W Electrcal Power Input Daeyeon BMI 3030A Power Profiler
H?.3.4970A. data . Data Acquisition Hewlett Packard
acquisition/switch unit
TDS-303 data logger Data Acquisition Tokyo Sokki Kenkyujo
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Fig. 5 Transient of the inlet air temperature at test points
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Fig. 6 Transient of the left side outlet air temperature
at test points
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Fig. 7 Transient of the right side outlet air temperature
at test points

ArEeh Hebd HFHOE YUY 23719 94 H5e
BASE QESS 02TS%EA B7HY 4 9108 of %%
29 dofuixzt £¥7] EARTS Fo S5 o
gEEd. #7402 BIPHE §Y %—wg BaEA
LB 2o ATEHA RolgS AFHAA ek

66

Fig, 8 Transient of the mean air temperature at the inlet
and outlet flow cross-sections
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Table 2 Summary of the measured temperature and flow velocity at test points

Test Point Inlet Air Temperatre | 1 Ts‘de omle; Al R’ghtTS‘de Outlet. Air Outet Flow Velosty
Number (Time Average, ) (Time Alverage, ) (Time Alverage, ) (Time Average, m/s)
1 29.40 49.73 48.83 7.17
2 29.93 B 49.31 47.99 6.56
3 29.62 46.68 47.24 7.19
4 29.73 45,07 47.81 6.64
5 29.76 4843 46.81 732
6 4713 45.71 6.82
7 47.65 4534 6.28
8 50.74 48.99 7.24
9 50.30 50.02 6.75
10 49.96 50.02 6.19
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