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Analysis of the Performance of Solar Collector with
Evacuated Tubes

olAad” i’
A3
G.HLee D.S.Lim
1. A&

A, v gL v Aoy ddez Waln o 2 5 Fd 9 AHIE
A B AR AFI AHE FJI WA 24, AL A AuiALY, Az AP
ZHoz o AL oy AHY Adez WESAT 2, Judo] FAH
Qe U] dAd2 B o (EFEI} HAF FIREAAME AR 7HE e Aol
TR Y FHR ol FIAAHEEY FHX R H6 2 oS FuUch

$glvele] dwtEQ o] 4B FAE BE AF, X, A7) Fo mFAAUA 2|7t
FEE WA Agave gAE duyAe s gER E AR JERV HA FIIEAR
1998 d FAlol <3td 2 ol x] AbgFe] 97%clde] Fdol oFs T Ju AAHold,
SA A} #FAE AT 243y 4 F FAHAR(FHYANEURY Gy EFF CO, ¢4

2o A ek 0.098g/kd, A% 0.079g/ka, A A7~ 0.056g/ka)o] WE d3ko] 55% ol AL XA
6}"7 Aol A #E T, 2000). 53] o] FolA AR A RABstE olitstekidd 9
3 AF23EHFHAT 2dste] g LHAN2e JldxE CO. 55%, CFC-11 17%,
CFC-12 7%, CHs 15%, N2O 6%)°] 7173 AzZslttn & 4 ), ol2id EA side 93
o2 7z Foll A VA HeF 7l orgy diAeiuvix e g T e =¥S AF
st ek B3 T3 42 AUz e HA U d] HEEe olfd i AAN
FHdel JFH A

]

ol

2 o
to

HIEE AY 8820 o83l wPoez dUdd dx7], Hddddr == 37,
g AR (Solar Pond) T°l ith @A o&5H3 e & Lo BiFddrie 4589
U7 golx] o] & %7t ujg HojX 3 Qe dAo|th(Haris, 1980; A, 1980). &8y, T
F HIFEIE7E IA3BEY ATV B & 59 /A Eﬂ°ok°§§ bl R EF S
o AqUAE Roi A wAUZtE €& HAIANZoEZN dE3E8L Fole #HHold
(Duffie®} Beckman, 1974). 3 &3 HIEHE7|= BiEEAIDA] AGHd 20 AR
& 25 FEEFHA ol& rtedes A5 AFHEC] & vty AS ¢ FF
ot IF3EY HEEIE7IE JAFTE olESFgez s FEAAM d&4de FHrHe=w
A F glo], MAHAHLE F 30%AE Y & d2, T2 RPN 52 JFELE A
3o} (Fiske} William Anderson, 1982; Howell 5, 1982; Richard$¢} Ryan, 1981). =3}, 7=
oli, Ax|7} &ol3ty ZiE AEY <z H3HA 4 e Hid T gIFdi

Qe A AYoz F83A AHEE Aoz AFATH, 1999).
MM, B AFAHNE 1F3BY HGLRLre) FSET Woh D WAool o &2
gelolg el Az We YAEHL 2ASU

+ ZLNAT FII RGNS SAFAR
TR ATE J0IEROREE) &% A BENENE A AaNY Aol G 2
Te AYENLS) AL BR A7 2 AR

-158-



2. g 2 9y
7b. AFEFA
(1) A4

Fig. 1& 4%l 488 138 AIIPL7le] & 2ES YEd ez, oF fg@
o2 A" AFgAL TAHstE I 2 A (Selective-black fluid tube)} —rs—hﬂ(Glass tube),
FEAHE fFAE €877 A8 38 FAF9 {4, 7\‘*’“4-4 -4Te 43
of FLWMAE £BAIIE Tl AXE Manifold, HIFE L AFB/UHZ AN I = ¥}

I

fu
ot

Az o1FA it FHA e 9 Edols HY BAJURI} 7& FFEEE T4 :Eo
Holglow, MAME HE BAUAE uhasle] LAz YARe ZA717] A8
wAg oz ARAL, Manifolde) SBe & £48 FAasislr) Ja & GAAAL.
Manifoldgl F@ozRE FYSE FAE AFB] FAHR Mxgo Y= e
2 B3 ATTUY AR FY=ET, QAJE KAV B A9e I oA AB
fs}Tz s@sH g WFBoR —Er%]% HAlelUxel o8] 7tldE ¥ Manifold®) @2
sl oA BHay %2 4294 s

M

—— Evacuated tube

RN

4 i
SRR
P : : T [

,

1

H
rod

2
I IE
i
.

i
i .

S Ref lector

o '\/‘\/ [ —— e o

= Fluid out

- > —=— Fluid in
Manifold
g Vacuum
//—/\\
/<//_. Selective-black fluid tube
: :\;—% Transfer fluid in
. g

~————— Heat transfer fluid out
—~

Glass tube

Fig. 1. Solar collector with evacuated tubes.
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Fig. 2. Solar Simulator.

3) A383FA

AEeHY LI E7d JE4dT 28 A A8FA9 2A) AL Fig. 30 yey
Rew, 4NN FA &8 F2E BAT F4 2EEE Fig. 49 vehygdo 3E7)
el TEHE JdEuiAd B9 #F3F& dASA FAE7 A HFAFKK 1768-4,
Japam)E EH A JEr] AT F A= £FHEZ(CS-0128E, Chung Suk Co. Ltd,
Korea)®] ®vl2 ¢ B o] HA3ATH A7IM, ¢8#F=ZE= e E¥aziy 147
€ FH3le "] ERAR ¢3AE S A s Bridez dr o35 7}
" 293 ES HFE o3 dasrlg ¢33, duIE FEFIHE 52 9L
€ 2E F USRS AT HFEFHol 1 tone?! EHIAE FHo 2EW o)
REE Z d<dd FRPE Az, AGoiAde T2 ol9ox A3
2719 & -YTFde =5 E A3 FANE 4XsH

-160-



Fig. 3. Experimental apparatus for the performance test of solar collector.
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Fig. 4. Schematic diagram for fluid flow of experimental apparatus.
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Fig. 5. Temperature change during the performance test of solar collector.
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Fig. 6. Temperature change for the angle of 0° between collector and solar simulator.
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Fig. 7. Temperature change for the angle of 10° between collector and solar simulator.
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Fig. 8. Temperature change for the angle of 20" between collector and solar simulator.
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Table 1 Heat collecting efficiency according to the angle between collector and solar

simulator
Angl Initial Water Final Water Increased Water
ngle Temperature (C) Temperature (C) Temperature (C)
0° 23.27TC 31.3C 81T
10° 23.2TC 30.5TC 73T
20° 23.27T 2987 6.6C
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