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Abstract - The use of solar energy among renewable energy tends to increase because of its infinity and cleanness
of resources. Even though the consumption rate of solar energy in our country is still low, however, in recent
years, the research for solar energy have been widely conducted due to policy support of government. This
study was performed to investigate the efficiency of heat collection using solar collector with single evacuated
tube-type. As the results, the temperature of radiation fin for solar collector with single evacuated tube-type
was lower in spite of high temperature of heat pipe compared that of double evacuated tube-type. In order
to increase the efficiency of heat collection, it was confirmed that the loss of heat collection due to contact
resistance as well as performance improvement for solar collector should be decreased.
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(a) Black chrome plating (b) Copper coating

Fig. 1. Surface treatment of absorber plate and heat pipe.
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Fig. 2. Comparison of 4 solar collectors.
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Fig. 4. Set-up of experimental apparatus.
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Fig. 5. Temperature distribution in water tank
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Fig. 6. Temperature distribution in case of copper black
coating (A, ®=60mm).

38
N
=)
Mo
=2
g
B
i)
ol
R
2
R
i
i)
oK
N
o

(]

0,
o

[e}
AAA 2=7F A Uehd Zlow dddEnh A
Ao 7ol YR8k glom 3 Eulo]x7}
wEEo] e Ade ES 959 VR HaAE
Abo] WHAEle] oF 5.1C AL 257} =7 Yehd

H=
o] ol FE2S A Ao 257 A
£ Fig. 79 YERISIEE sHA1K A1 26.1°CollA|
74%0l Ha2% 97.7C, T A2 26.3CollA

7
7032 97.6CE Z5aliet =gk A A3
26.4°CollA 69340l 97.5C, 2|FA1% Ad+= 26.3°CollA]
6230l 93.3°C 53Tk T3k s AE Al F3F
A7 A2HT 0.1 Cssta, A A2 3ERAIA
A3HTE 0.1 CHsa A A3 A1 A4R
g 4CHsshs A2s & 7 Utk Huwrt =2

o7 Ydshd Al>A2>A3>A40|H o] Fig. 63}

120
‘research development (@ 45mm) ‘
- 100
| @)
~
Q 100
*5 80
s AL battoot U8 L 6545949449
B o : A2 middle
o 60 r 1 A3 top
g : A4 outside o4 Iy
= 40 92
90
20

0 10 20 30 40 50 60 70 80 90 100110120
Time(min.)

Fig. 7. Temperature distribution in case of copper
black coating (A, ®=45mm).
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Fig. 8. Temperature distribution in case of copper black
coating (A, ®=30mm).
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Fig. 9. Temperature distribution in case of changing
outside diameter of solar collectors.
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Fig. 10. Temperature distribution of radiation fin.
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