(=] Hgelviz]
Solar Energy
Vol. 19, No. 3, 1999

228 g QD) 4P LELL 54

.
BED, HHEET, 30T, HEATT

« AR HEe
o R EERTIES
wox 4 NER HFHFD T

The Characteristics of Temperature Distributions for Flat
Tube Type Solar Collector Type

J.G.Mo, C.H.Bae , H. M. Jeong , H.S. Chung***

-

Graduate School Gyeongsang Univ.
**  Korea Energy Industry Co.

**% Institute of Marine Industry Gyeongsang National Univ.

ABSTRACT

This study represented experimental research on the flat-plate solar collector. The heat
performances were measured the tube array surface temperature by thermal-couple. The solar
collector(W X H)of 580x 1100, various tilt angles of 30 45 60 degree and the internal tube number
of 4, 6, &8 10(ea) were utilized in the present investigation. It is found that the thermal
concentration is higher as the tilt angle become larger and the solar tubes are more and more. In
this stuby obtained results of following: The array of tubes in collector has the best mice in that
the number of tube 1s eight and the tilt angle is 60 degree. The collect energy by each tube array
shown high value by increase the number of tubes and tilt angles. In addition to, the collect
energy depends on by the tilt angle than the number of tube.
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A ! absorber plate area, m

C, - specific heat of water, lea/kgC

K : conductivity of the air, ka /m.sec C
T : temperature, C
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Fig. 1. Schematic diagram of the test apparatus.

Fig. 2. Photograph of the experimental
apparatus.
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Table 1. The temperature measurement points
of each collectors

N4 | N N8 Nrl0

No XY | XY | X]Y|X]|Y
1 60 | 950 | 60 | 900 | 60 [ 900 | 60 | 900

2 226 | 950 | 160 | 900 | 135 | 900 | 116 | 900
3 394 | 950 | 260 | 900 | 205 | 900 | 172 | 900

4 560 | 950 | 360 | 900 | 275 | 900 | 228 | 900

5 60 | 800 | 460 | 900 | 345 | 900 | 283 | 90

6 226 | 800 | 560 | 900 | 415 | 900 | 338 | 900

7 394 | 80 | 60 | 500 | 485 | 900 | 393 | 900

8 560 | 800 | 160 | 500 | 560 | 900 | 448 | 900

9 60 | 650 | 260 | 500 | 60 | 500 | 504 | 900
10 1226|650 | 360 ) 500 | 135 | 500 | 560 | 900
11 | 394 | 650 | 460 | 500 | 205 { 500 | 60 | 500
12 | 560|650 | 560 | 500 | 275 | 500 | 116 | 500
13 60 | 500 | 60 | 100 | 345 | 500 | 172 | 500
14 226|500 | 160 | 100 | 415 | 500 | 228 | 500
15 3941500260 | 100 | 485 | 500 | 283 | 500
16 (560500360 100 (560 (500 (338 (50
17 60 | 350 | 460 | 100 | 60 | 100 | 393 | 500
18 | 226|350 | 560 | 100 | 135 | 100 | 448 | 500
19 34|30} 0] 0 |25/ 100! 504 |50
20 1560|350 |62 (1000|275 | 100 | 560 | 500
2 60 | 200 345 [ 100 | 60 | 100
22 | 2% | 200 415 | 100 | 116 | 100
23 139 | 200 485 | 100 | 172 | 100
24 | 560 | 200 560 | 100 | 228 | 100
25 60 | 50 0 | 0 |28 10
% | 26| %0 620 | 1000 | 338 | 100
27 |3 | % 393 | 100
22 {50 | % 448 | 100
29 0 | 0 504 | 100
30 | 620 | 1000 560 | 100
31 0] 0
32 620 | 1000
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Fig. 4. Temperature distributions of solar

collector tube surface at Ny=4.
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Fig. 5. Temperature distributions of solar

collector tube surface at N=6,
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Table 2. Total calorific of solar tube versus
solar collector angle.

Tube No 4 6 8 10 | mean
g =30°
Qc(W) 056 | 058 | 050 | 056 | 055

g =45 116 | 1.27 | 137 | 1.39 | 1.30
6 =60" 139 | 161 | 163 | 1.63 | 157
mean 103 1 115 | 117 { 1.19 | 1.14
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