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A Study on the Performance of Flat-Plate Solar Collector
with Rectangular Channels

Sang Chun Lee, Jong Hee Cha, and Soon Hoon Bae

Abstract

For the cost reduction of a flat-plate solar collector, a new galvanized iron collector plate

replaced the convenctional

copper or alnminum collector plates and the flow channel was

also modified to a rectangular channel for a better heat transfer performance.

A simple analytical model was developed and agreed well with the experimental results.

The results show better thermal performance for a rectangular channel than for a conven-

tional circular channel.
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Table 1
Daze; 10/18 ’ Flow rate; 150 i/hr "Collector A
: | Overall Heat| Ccllecter Collector
Time | Ambient ‘ Incljgtlflget;r HAT(XI{)HS gfd é{e‘?f LCSS} | “Transfer  [Outlet Temp. \Outlet Temp.

hr ! Temp. °C °C P e:tva “me oet}m;aonc Cceff. (Theoretical) ’Experimentm)

! ‘ {tym* | watt/m watt/m2°C °C °C
10 16.9 40.1 562. 49 0.7571 0.7503 44.8 44.9
11 18.4 £3.2 624. 39 1. 0355 1.0292 48.5 48.4
12 18.7 46.9 662. 43 1.2979 1.2882 52.4 52.4
15 19.2 49.5 620.79 1.6591 1. 6432 54.4 54.5
14 19.1 52.7 528.79 2.1192 2.0931 56.5 56.5
15 19.6 54.7 419.63 2.2365 2.2016 57.7 57.7

Datz; 11/10

Flow rate; 150!/hr
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. { , 1
Time; Ambient Collecior Amounts of | Heat Lcss ’O,}i;‘;léfgen .Ouclzltle’l(iegp Oug(étle,fe;fp
hr | Temp. °C Inlet Temp. {Hea: Abscrbed] Coefficient Ceeff. (Theoretical) (Experimentz )
[ °C wati/m? watt/m°C o ° pergRente
‘ waii/m*°C | C l C
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11 13.0 34.8 558. 16 1.8517 1.8278 39.2 39.2
12 14.7 39.5 618. 64 2.0448 1.8554 44.5 o 444
13 15.8 43.6 642. 27 2.1987 2.1652 48.6 48.6
14 16.8 47.0 615. 43 2.3243 2. 2868 51.7 51.6
13 17.6 47. 3 521.16 2.3226 2.2851 51.2 51.1
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Table 2 ‘
10/18 Collector A
. Eff1c1ency _Heat Rem;)val
Time ! Factor { Flow Fact01 Efficiency
10: 00 0. 9956 0.9902 0. 9858
11: 00 0. 9940 0. 9954 0.9894
12: 00 0. 9924 0. 9920 0. 9845
13: 00 0. 9904 0. 0010 . 0.9815
14: 00 0. 9877 0. 9887 0. 9766
15: 00 0. 9871 0. 9903 0.9775
11/10 Collector B
e Efficiency | :;I::::;
. v eat Removal
Time ’ Factor Flow Factor Efficiency
i
10: 00 0. 9875 0.9913 0. 9790
11:00 0. 9871 0. 9899 0.9772
12: 00 0. 9858 0. 9930 0. 9789
13:00 0. 9848 0.9924 0.9733
14:00 0. 9839 0. 9891 0.9731
0.9739
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