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Abstract - The use of solar energy among renewable energy tends to increase because of 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 make the system of performance test for solar collector and to investigate thermal
efficiency for solar collector with thermosyphon tube-type. As a result, in case of indoors measurement using
halogen lamp, thermal efficiency for solar collector with thermosyphon tube-type was increased about 15~22%
after 120 minutes compared with that of solar collector with double evacuated tube-type. In addition, in case
of outdoors measurement, thermal efficiency of thermosyphon tube-type was showed maximum about 46% higher

than double evacuated tube-type.

Key words : Solar energy, Solar collector, System of performance test, Thermosyphon tube-type, = Double

evacuated tube-type

"To whom corresponding should be addressed.
Dept. of Automotive Engineering, Gyeongnam National

University of Science and Technology, 150 Chilam-dong,
Jinju, Gyeongnam, Korea
Tel : 055-751-3646 E-mail : yangyj@gntech.ac.kr



176

LA &

AA AR A 5L 8ol A OECD 7Hel=r
% Asteldol v 2l feehs QAN
kS 53 oy AHHEE Fojof ah= At 9l
oh A AeLA] Boke SRSl Yotow He
=31 glom] Agre] AaH Aol Fgie} B A

= H
7F e oA AL Stk eyl 319 A kA wl

=

2|

Zol A 2A] 23 AeliqA] Hofel] gk A7 2t
3] o] oA AL gl le E-8taL o] woprt XA o
UA AR Toll 28k Bl dA oF 2%l &
eIt 1], Bkl detk A= HA(wick)e] F72]
HlfrEl A JE713], BFEdarIel Fel-frel A

71=(4], HFEHD719] sl ETfe] 5100 W3 AT
ol oy HFEH e 16,7100 B A
T7F 7P @Es] o]Folxa Stk HYE Ha
HgellA Faro] AlAAE] B2 2AlEkaL 8

e}
o w3 ge EFE nisla g slow dex|a

ksl
H

2

L AelME JFHgeRs SRAFYIE off
sto] @A o] e ] ar Aol ekl
o ATE skl mEAoR Y ¢ 3 HY
GHLD7] A AaEe Skl 1R A2
Fejo] Aol HFEHLETIE AT INEste]
I AEEES Y fEska e oleedd
g d7]ek nlaslSiet. o] & flsf Qe E Yo =
A ERAPELE o] &3 Al SA HEo] AAl
FS o8 AoEAS TE AdasS M=
goma drtolEdd HFEHEe] dee S

Az Fefel B Lr]e] ANl AR

[e]
g 5 e v s AAPEAE Fig 1(()

A7, 0 AR el Lekigik, el wE =4
g 5 oe R

Min.0W~Max.1kW)7} IR E7] ol X5

OlX|SSr M233 M2z 2014

o
ot
>
o]

T,J
o
HN

Halogen lamp Manifold

Sensor(T1)
g - Thermo couple

CH5| ||| 1cH1

| Data LOGGER I

. Double Tube-type
Solar Collector

——— Flow meter

Circulating
pump

Fig. 1. Experimental apparatus for performance test.

o] glom A=yl ZAEZT(SR868CS) X4to= A
ALEHATE WA 7 Aok &3k A=
o] B2 146 Lo | Eso] Lol S5 o]
UZ=g At viyEs St g2 A4
(THF EAGz] 2k AM(T2)9] 2E2HAT)E
AR 4= glom B AgoMi= AAE AESHE
ARLEARE 6 CE 1At wiuEE o] &3
EAGE JFel Add ¥9E EX(PH-045M,
35liter/min)°ll oJ3) =¥E AT}y Fol wlEE S
o F£3EE BHAA FFAKS B 5336,
SSW-25ER, 0.5~5m3/h)°ll 2]&l A2 &52 &<l
4 Qi) Al 2ol ofsk do| elFEd gl
hyA

H
GFe F ¢ o] BF AFA F BRAVZNS




HFARL7Ie) g7t B GAtolEad HArle] &E vl A7 177

HojA= d|ETte|xe s JERfITE A
Aol 1700mm, 59| #e]i-(head part)®] ¢]73
2 14mm, A H(body part)2] £]7d2 8mmo|th
71 E A= Bl ETe] o] g A 915t
Fig. 1o UERd o]5x13a8 ejddyar] sl =
oA F1tell fIAg B A L] 1IE ]
Eyjo|zo] | T-type ANE F-&38ich 2
T34 A= sl Egto] o] FAFE o] 1630mm
£ #daHl ssitste] S4s0ith 4
Tfo] 3L SRl A GRS JE7IAE A, B, C, D, E
Ao HAstaL HAUE Data Logger(GL220
820APS)9} st 2E=SAS 3T
T2 AAANIA] T 53] Bld B Bgd
ez
=}

oo} A=ro R PR Qlvt olFXEH EjY

O

ol
o}

=
3 Te] o]FXF I BgE D E A AT
T A= MZR Fele] rrelERE gdddd
AT sl 1 HEa&S A= vlastax}l s
Fig. 3(a)°ll ¥ A7RllA] 7t GrtolEas eBjdd
HE719] Asds e Fig. 3(b)oll 59
olFXETHE HYFIHLErIe wHS JeErh

TS S gl A AviAE HEE

offt o

>

<

=/
>3
b

=

e

o

4

b
ol

o 22
=
B
r U
0%,

ne 2
N,
ified

|
fifo
tlo

ol

2
Ho
S

le_é‘g

N
{1147
oX
o
)
&3
S
W
<
rir
Jo &
Ak
)
i
4
ox I

ol
e o

of L -

(S
1 o>
=
Be
jc?
Ho
)
rJ
[-'0
&
1&
=&

ot
jur)

=)

©

i

©

™ o

@=1d4dmm

Head
art | E—
P T E

326.2mm

— D
326.2mm
— C

Bady _| 326.2mm| L=1630mm| L=1700mm
part

B

326.2mm

A

326.2mm

. |

Fig. 2. Position of temperature measurement

of heat pipe in solar collector.

Hot water

dm— Cool water
1

Vacuum
glass -
one
. ! tube
AU
Selective
l coating
F—

e
B =

(a) Concept of solar collector with
thermosyphon tube-type

C
m Double evacuated tube-type
solar collector

(b) Solar collector with double evacuated tube-type

Fig. 3. Comparison of thermosyphon and double
evacuated tube-type.

Journal of Energy Engineering, Vol. 23, No. 2 (2014)



178 A&

Fig. 4. Solar collector with thermosyphon
tube-type.

Fig. 5. Solar collector with double evacuated
tube-type.
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