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{ Performance Tests on a Solar Water Heating System

in Thermosyphonic Flow)

Doo Chun Kim, Seung Duk Park

Abstract

A small domestic solar water heating system in thermosyphonic flow was
tested in Seoul, The system consisted of four flat plate aluminium roll —
bond type collectors of total effective area 3.28 ' and a 280/ storage tank.
It was tilted 52° relative to the horizon., And the collector plate, collector
tube and storage tank were equiped with 14 thermocouples .

As the results, the following facts were found ;

1) To provide water at 55°C for a family of four in Seoul, a collector
area of 3-4 ' and a storage capacity of 180/— 200/ are suggested. And
this system can supply hot water at above 45°C day'about,

2) In the late afternoon hours, it might be advantageous to stop the flow
in the systemas heat losses to the environment increase unduly,

3) Without any hot water consumption throughout the day, water tempe-
rature distributions inside the storage tank was found almost linear . This
indicates essentially no mixing inside the storage tank

4) In case of a small domestic solar water heating system, it is better
to employ a single transparent cover rather than double one.
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Table 1. Technical data of a solar collector
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Fig. 2. Photographic view of a solar
water heating system
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Table 2. Measured data of a solar water heater, march, 26

. = B (°C)
"M e xR B iRy AW
h ) ( ) (1/10) B
( hour m/s N %K ERIEAD gEadtta () () -
9 3.58 0 4.2 10.3 30.8 33,57 15.7
10 2.15 0 7.0 11.3 43. 2 47.52 22,5
11 3.68 0 7.9 13.8 58. 6 67.62 32.1
12 11.50 0 8.0 17.3 63. 0 73.08 40.7
13 3.98 0 9.2 24.0 65. 5 75.91 -47.8
14 7.18 0 10.0 32.7 65. 6 70.85 55.9
15 8.75 0 10.2 39.6 66. 4 68.39 59.6
16 5.35 0 10.0 40.5 61. 0 - 59.78 61.3
X Fig. 19 BERMER T—344 T— 9722l Figgel
+; Fig. 19 RENER T— 1244 T— 147212 e
Table 3. Calculated performance of a solar water- heater, march, 26
B OB ABEER | ABAMLS AHABI | KEfAr | BB%F | BYPQCF, BHEI |REARE Q.
(hour ) (deg ) (deg) (deg) (-) (=) (=) (kcal/h,m) | (kcaly h )
9-10 33.9 -61.8 48.8 0.059 0.820 0.848 579.8 1485.5
10 - 11 43.5 -47.0 34.8 0. 046 0.846 0.872 706.6 1862.7
11 -12 50.8 -27.6 22.0 0.044 0.853 0.879 798.4 2120.4
12 - 13 54.0 -3.5 14.2 0.043 0.855 0.880 839.5 2233.0
13 - 14 52.1 21. 4 19.0 0.044 0.854 0.879 806.9 2144.6
14 - 15 45.8 42.2 31.1 0.045 0.849 0.875 700.6 1852.7
15~ 16 36.7 58.1 44.9 0.054 0.831 0.858 527.8 1368.3
— B 0.874
* 5 -% EES E#gsd RE, +& fiEd
B | EERE (Fin 33 | SaiS0h3 | kR | BAaE | SRR #SuyS WRm
UL F %%F‘ FR QL Qu yhuur
(hour) |(kcal/h.m)| (=) (=) (=) (kcal/h )| (kcal/h) (- (kg/h)
9 -10 5.496 0.983 0.976 0.958 261.5 1,224.0 0.580 46.7
10 - 11 5.956 0.982 0.974 0.954 134.7 1,728.0 0.672 45.1
11 -12 7.442 0.978 0.968 0.936 572.4 1,548.0 0.533 34.2
12 - 13 7.582 0.977 0.967 0.930 955.0 1,278.0 0.418 29.3
13 -14 7.165 0.978 0.969 0.942 686. 6 1,458.0 0.496 39.2
14 - 15 7.476 0.977 0.967 0.920 1,186.7 666.0 0.261 22.3
15 - 16 7,200 0.978 0.969 0.891 1,062.3 306.0 0.159 12.9
— AR 6.902 0.979 0.970 0.933 8,207.0 0.455 32.8
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