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Abstract

The absorbing rate of solar irradiation on the surface of an absorbing tube in a glass
evacuated solar collector is numerically investigated. Four different shapes of the
absorbing tubes are considered, and the absorbed solar irradiation on the surface is
calculated for several distances between the absorbing tubes and the incidence angle of
solar beam radiation. From the calculation, it is known that the absorbing rate of solar
irradiation on the tube surfaces depends upon the shape and the arrangement of absorbing
tube and the incidence angle.

Keywards : 215%% €7 (Evacuated tubular collector), A Solar radiation), HATAbsorbing tube)

2l H kr @ AHE
F energy absorption rate
q  heat flux(W/m”) D diameter
[ insolation(W/m%) L; : the length of fin

Journal of the korean Solar Energy Society Vol. 25, No. 1, 2005 35



SEEE

5
T

1

19704d] ©
7

A

e

3

ks

. solar energy(W/m)
A=

S
[¢3]

3l

o)

3

) ol W=
< g g
X O W W
N o wowm 2
o KW oF - 5
o = i F W g
gl = < =
o 1%4%& =
— o= - B KO S
N - RIS
3 < B &
@ = e
o SRR LS
R SRR IO I
L
Bo B I ey 2 TS oM 2
= o _ ﬂmﬁmlpoﬁo =
Mo e K Moo ol y, o 2
R 4 wxslly . °
—_— —
~ T Wuo — ) %O O o ~
F@ﬂﬁ! [VE] .V?_Og
s ) N T ‘Mu‘I_IOt
=W o W oE %
= 5 o o7 d.av%oﬂﬂu‘o&oiioﬂmﬂ%%aﬂﬁﬂmmcqemﬂ@é
rloks dodbE A mEFo WL gmiet v BT D
= o — of %%1@4%@.% bip e %o o T g R
BT THTowm o BB o @ o i e
g T oA TS B E T T P W
BT SThebar@g W T gl g ERE
FEEH BT R CE RSN E e o T
ﬂx‘, . "~ — = 7o <O‘|\l/ i «% \Dro‘_:r‘l>0uu
LM gD R PeER MmO sE B N E
-~ ) 2l 9R 9R —_— T N O7HWZJIU Jlﬂﬁv
~° ' 50 R o RE e WD b o o XA
z_oEtOﬂ otlﬂn_uwl‘mﬂwmmxiﬁuﬁﬂﬂ,@%oz‘o@bh How‘wvw\m.ﬁoy
— Ol = o] %! ;OXJ._I\L‘lr ° S ;oL
RN N RGO R o %%@%%%WW%@MQW%ﬂ
ﬁkaﬂﬁdm}%%ﬂ%1mmoﬁwe%%%%ﬂ%@%%@uﬂ
12%@%&iﬂr%%ﬂ%%%@%%1@@:%@&%?%
Hdbor ool mm oo m N fd  op 02T o
A ~ <R h EE:A]L @EEO]]A@E]JJ_]LFL‘MI X0
LR o L LT it~ LS TR T TS
EX -l L T SR S IR S RN
% < e o NN N S| I i = g &
MEswPp=sT% R T 5o o N o _copm ez 8
AT oF o e R g de oI oo B R 4 g A
R T B OO o ROT B0 RO REBY M R mh % B R R of 3R % M em

(d) rectangular

ZEHAULIRES ==& Vol. 25, No. 1, 2005

k

=

(¢) plate tube

o uls
45 9

1}o

8 15.9%7} woj

&

Joll

36



Frae] e/ 48s 9

A oln di71A HFe LAk Al dAbeFel Bl

}

¢}

o] YEolt), Auke] AFEH U]

o 7] 2 A4

ks

o]

¥ %%_Q_E fins

(e}
[e]

e, 21(2) ¢ 2t

25

A}

=
=

1
JWO

o

tel vehhsic.

Ir
ac

ol

o
B

XH

el

1
L

(3)

3

sict.

)

Aol A

=

0.9511 — 0.1604k, + 4.388k% — 16638k

+12.336k% for 0.22 < k, = 0.80

d

SRR E RERCRE DS
I

A7|A = AA AHelA] e dAleln, [y
1

2.2.3 BjgEAAA o] AL

1
T

30.44
13.7

12.7
33.8
1000

T
19.05
7.375
1000

33.8
1000

SIATt. mebA of 7oA

A

A
3

2ol
g = 1000 — 0.01813 X « —0.07158 x £ 2

fin(3°})
2.2.1 dAtee] At

2.2 4

< 2%

—

%
o
ol
M

x 2 *

+0.001331 % 2% — 1.8505°°

2)
37

3o]

A%

Aot d8 29004 v, vo v5E

A

3f

5

hu

&l HERUT. o Refe

ato] 7

5

=

3.1 Sate] wslel WhE oA F4u

HFuieste] zte} ARl (cosine) #h& T

el Aot

38 2
= 74

A7 Aot weA

1.
T

=2

=

=
=

o oﬂ

bl Ao meb) dr1A el ge

122
2

2.2.2 Ak BAp A o) Ant

Journal of the korean Solar Energy Society Vol. 25, No. 1, 2005

371914 gz DAFHW/m*)ol, & 12419
TEE 0°2 649 1%E 90°2 JERd Bk

Hel =

3L
At

Mg FFGOEA duA



=]
S| sh mHf %ﬂﬂ”}ﬂﬂ Tzt

= Q& W7Re 73 #ol mE 9Y x| 9
TR P At 4 A A T
ARl 2B fin7hA] A71Al e PRk A%
G fino] 7HAX)7] wiEel (a)oll wlsf 4
°of Adt. At = WA 3t AE sREw
= APAA HFFe T o Fat dAst]
il v Frkehe AHE BoFth A WA
vl A 7 e B9 JE WHo] ol
I AR Aoz QI A F4t AlElel 4
9 & 7} %Oiﬂﬂr

ez »}Toi AM%} F g, A WA
ohe e B EHd Wol muE ut
ez, % WA 0 e 88 fn

2,
!
e
QL
é
3
J_,
—LJ
\J
E
:L
>
L,
=
—
)
\
g,

i ’%—‘?‘—19] iLL‘EOﬂ 2 ujrix e Frho
i, ol WA ke RS afA)t 2% 7R
A A o] A Ho)
;}q find ZPAE a8AE Q)

= W7 ;Lﬂ ‘cﬂ—»‘f—ﬂ' Etﬁcﬂ tﬂo] A=

v}

i

It

fr 24 g o o) e
oo
1

o Egdte Wo| FoEHA At

(d) rectangular® A5 F FUeE VE F
Aok A WA PR A ohede] AEd
o] B Egdhe fRtola, F HA ke A
2We o A gz el A WA #7E
oA Yol HEE Ho]omA Y HEL E3l
Ao F7t SRt At spA|ek Atk
3 Wdo] Ay A7) WH?:] 7-?5\-35 73

97 9. 5 s %W

. (¢) plate tube«l 73-?— 22.5%
o] &9 7 B9tk (d) rectangular

11.8%9 € &9 #adds Hr
3l (c) plate tubeZ} Wl /A9 37 5 7}
EWt b 2 RS g 50t Sl

63

E 3. 6A1ZF S} Hald oflL4X] B

Shape Heat(KJ/m) Q/Qeincte(%)

circles 6980.7 100

fin tube 6080.5 87.1
plate tube 8552.7 122.5
rectangular 6155.2 88.2

600

circles
77777 fin tube
oL — - — platetube
) rectangular

&
2
B
T

Heat Flux[\W/m2]
W I 'S
=] 3 3

=
S

o

Angle[9]

OF 3. SMHE D2 HuX B2

BIRENZOILARIES] =2& Vol. 25, No. 1, 2005



(a) circles (b) fin tube-1

(¢) fin tube-2 {(d) plate tube-1

(e) plate tube-2 (f) rectangular
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