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Verification Experiment and Analysis for 6 kW Solar Water Heating System
(Part 1 : Verification Experiment)
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Graduate School, KyungHee University, Yongin 449-701, Korea
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ABSTRACT: In order to verify and take measures against a variety of troubles which can-

not be predicted in a well-controlled laboratory, it is necessary that solar system should be

experimented in an actual situation during a long period. Through this experiment it can be

also understood how the load pattern and operational conditions expected in a design process

become different to those in the actual running, which can be applied to a new system de-

sign. We installed 6 kW solar hot water heating system with a shower facility and operated

during 7 months. As a result, average 8.3 persons took a shower a day; solar fraction is 71%

and total collector efficiency is 40% during the periods from March to September. We con- -
firmed several troubles encountered in the actual situation and considered practical conter—

measures.

Key words: Solar thermal energy(Bl¥<¥ o x]), Water heating system(=ZFg8 Al2d),
Verification experiment(Z43)
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Fig. 1 Collector efficiency curve.
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Table 1 System specification
[ Size |  1179x2228 mm
Area 25m’
Collector Unit 4
Slope 40°
Storage | Capacity 430L
tank UA 015 W/K
Heat Type Coil in shell
ea
exchanger] UA. 370 W/I,i
Materials | Shell: STS, Coil: Copper
Ist Capacity 601pm (H : 4m)
Purn M Output 80W
i 90d Capacity BSipm(H:3m)
“* Output HW
Control T Digital difference
module ype temperature control
Pi Material Copper
e Diameter 20 mm
Auxiliary Type Electric geyser
heater | Capacity 132 kW
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Fig. 3 Result graph about representative day.
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Table 2 Summary of measured data (Unit: MJ)
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Total Month| March | April May June July | August |September| Total
Irradition 4,281 4,040 5,040 3,248 3,481 3,000 3,830 26,920
Heat collected 2,022 1,997 2,176 868 1,216 1,032 1,431 10,742
Heat load 904 1,146 913 957 1,028 732 1479 7,159
Auxiliary energy 186 354 241 342 353 220 390 2,086
Pump load 103 118 145 70 117 103 118 774
Average no. of persons 47 74 9.0 9.7 89 9.2 9.3 83
Efficiency 472% | 494% | 432% | 26.7% | 349% | 34.4% 37.4% 40.0%
Solar fraction 0.79 0.69 0.74 0.64 0.66 0.70 0.74 0.71
Table 3 Summary of data reduction
Temperature (T) Load Supplied Supplied |Average time
City . per man |water at 40T |water at 60°C| in shower
Outdoor water Room |Terminal (MJ) L) (L) (min)
March 7.8 14.4 16.2 38.0 6.2 58.2 327 11.12
April 12.9 165 189 371 5.0 50.6 214 10.58
May 19.6 185 23.7 36.1 3.3 365 189 10.98
June 219 204 256 352 32 389 19.2 11.73
July 242 229 269 339 37 515 239 11.36
August 245 234 274 322 26 37.0 16.8 10.73
September| 209 20.7 253 346 51 62.9 309 10.3
Average 416 479 24.3 11.08
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