HAYTF+ZF Ao

719 A@gdT

Experimental Study on the Honeycomb Structure Collector

* 8 &%

Jong Ho Lee

ABSTRACT

Experiments on honeycomb structure collectors (HSC with/without cover) were

performed and the experimental results showed good agreement with the preceding

analytical results. The tendency of the efficiency of HSC was same with that of

conventional air-type solar collector, even though there were some seasonal differences.

Therefore, HSC, which can be itself utilized as a part of building structure, is applicable
to space heating as well as preheating of industrial process and drying.
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Fig. 1 Principle of the honeycomb
structure Collector
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Table 1 _- Measurement Instrument and Me thod

Instrument

Method

Inlet, Outlet,
Cover glass,
‘| Absorber plate,

and Ambient Temperature

Thermocouple (T-type)
Measurement range
: =50 - 200°C

Error bounds : 0.5°C

Inlet, Outlet temperature

: 2-3 poinfs

cover glass temperature

¢t in front of unit collector B,C,D
Absorber plate temperature

: tefer to Fig. 10

Ambient temperature

: measure 1n the shade

Pyranometer (PSP-Eppley)

measure at inclined plate (25°)

(Pyranometer) and vertical plate (90°)
Insolation Measurement range: 0-1,400 w/M2
Error bounds: 0.5 %
Flow rate Air type flow meter (FLG-N) installed between the control valve

Measurement range

: 160-800 Nm>/hr

and the fan
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Fig. 8 Location of thermocouples
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Table 2 Temperature distribution at each section

T

Left of the

Thermocouple Center of the Center of the | Right of the Cover
No. upper portion {A) lower portion{B) | upper portion (C) upper portion (D} gl ass
1 37.7 35.0 32.2 33.2 "
2 37.5 34.6 32,2 33.0
3 36.9 34.1 38.9 34 .4
4 33.7 38.1 34 .4
5 35.3 33.3
6 36.3 34.5 32.8 29.7 39.3 33.6
7 36.0 33.4 38.3 34.3
8 35.5 33.2 38.3 33.7
L .
Left: Collector with cover ( C)
Right: Collector without cover ()
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E 'R : Insolation
A * Inlet temperature of the collector with cover

E. A’ : Qutlet temperature of the collector with cover

ﬁ B : Inlet temperature of the collector without cover

=1 B : Qutlet temperature of the collector without cover
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Fig. 10 Inlet, Outlet temperature
distribution as function
of the time (in winder)

R : Temperature
A :Inlet temperature of the collector with cover
A’ :Qutlet temperature of the collector with cover
‘) B : Inlet temperature of the collector without cover
asb B ‘Outlet temperature of the collector without cover §
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2
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Fig. 11 Inlet, Outlet temperature

distribwtion as function

of the time (gray day)
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Table 3. Efficiency for each case
month,I operation ilélgglent | collector with cover ool lector without cover gff%%?gg
day time (kcal?mz) gain energy efficimcy_gain energy| efficiency 2{1)11'-]-3;;31'
1986 |
8.21 109:00 ~ 16:00 | 1,808 882 48.8 226 12.5 38.0
8.22 |10:20 ~ 14:40 1,558 840 '53.9 | 220 14.1 43.1
8.25 [09:00 ~ 16 :00 2,222 1,321 59.5 231 10.4 42,7
8.26 [09:00 ~ 16:00 1,276 794 62.3 155 12,2 39.3
8.27 110:00 ~ 15:00 597 416 69.7 58 9.8 39.5
average | 58.8 11.8 40.5
9. 1109:30 ~15:30 1,564 916 58.6 263 16.8 47.5
9. 3 11:00 ~14:00 1,186 649 54 .7 229 19.3 42 .0
9. 5111:20 ~13:40 653 405 62 .0 107 16.3 41.0
9.24 {11:30 ~13:30 1,043 569 54.6 251 24,1 43.3
9,26 11:30 ~13:50 958 467 48,7 210 21.9 39.5
9.29 [11:10 ~13:50 1,385 727 52.5 317 22.9 42.0
9.30 |11:00 ~ 14:00 813 482 59.2 222 27.3 30.5
average 55,8 21.2 40.8
1987 |
1.8 10:30 ~14:30 | 2,052 1,295 63.1 743 36.2 35.6
1. 9(10:30 ~14:30 2,297 1,383 60.2 597 26.0 ' 40.8
1.19 |10:30 ~14:30 2,481 1,439 58 .0 697 28.1 42.6
1.20 |10:30 ~14:30 2,253 1,302 57.8 653 29.0 41.7
1.21 110:30 ~14:30 1,564 699 45.0 539 34,7 38.0
1.22 10:30 ~ 14:30 1,460 868 59.5 550 37.7 25.6
average 57.3 32.0 37 .4
2. 5110:30 ~14:30 | -2,314 1,168 50.5 810 35.0 44,9
2. 9710:30 ~ 14 :30 2,043 1,218 59 .6 450 22.0 41.8
2.13[10:30 ~13:12 1,453 775 53.3 419 28.8 35.3
2.16 10:30 ~ 14:30 2,034 1,098 54,0 677 33.3 41.0
2,18 |10:30 ~ 13:20 1,569 811 51.7 538 34.3 37.0
2.19 [10:30 ~ 14: 30 1,432 750 52.4 | 667 46.6 36.3
2.20 [10:30 ~14:30 2,492 1,296 52.0 748 30.0 45 .8
average | 53 . 4 32.9 40.3
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O: Collector with cover
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Fig. 12 Monthly efficiency of the collectors
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