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Concentrators with concentration ratios between 12X-2.0X do not require sun-tracking or seasonal
adjustments. Therefor, well designed such a system is more economical as well as abtainable much higher
temperature (100-350C) than a flat plate can achieve. In the present study, a 2X tubular concentrator is
constructed and tested. The design was based on a new theory. The results of this preliminary study show
that its efficiency is 60-70% at the operating temperature range of 80-100C, and the U-value of -3.0 W/m%C.

1. 48

CPC (Compound Parabolic Concentrator)ol th@ zle} EA4L g &8 . Ad 2049
Y7k CPCol tid Be 4771 e, Hde CPCY vdddd 828 7EEY] B
o) My m Yt B3 A YANAE F&5T F Ue A AHu(<2X)Y 234 CPC &
2o AAHY Wk ole} /M EE AYEoE AP & 2EKIBNT)E B ¥
4 qlonz old thg AT Aol UF FHojx Ut

B dFoAE 7|2 CPCY cl&g FFAU AEL Add dALE AF APsA+. 7]
E 2%9 CPCE A% (Coe)st BAYAZ(6) ALoldl B #ANo 2 543 A0

Ccpc = ]./Sin gc (1)
wE 2 AT dAde gg BAHeR 545 Atk

Chew = Ccpc {l+(d/7rr)sin26c} (2)

Crew, max = Cepe {1+sinf. [1-(cos 8 )/ 7 1}
d7)e] d= 97 ro FQY FA9 V18 CPCY AANMFEY WAL ot} BEAHL
2 A% 34U giste 718 CPCe HALuE 37 A1E & Atk & BAHL A
gz S48 W A Cu>l0 o4 A A3uls F7HEE < 6% F2E

ng %A geth B A7 /Mg A& 2y 49 tg3 2o
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2. 4+dl7

712 CPCe dale Zu3H(Edge-ray)gdel 2AE & ol20lH, o At 244 HAE
71 A% W4 E—%I&Jﬂr °J%*%‘ F98e V1Eog & 27HA7F Aok HE FEWd 7B
oo B Q29 gye A YAZg.2 BE7Y AFELE Eoler RE FHL §F<
mel Bl & xFo EF Holx, AL )] 16 1<6. J MAR EeE ES
AAFHE FEB TLEHA v:.‘ﬁ%ﬂ} (29 1]. 958 F49& AL 849 H2c

[29 1] 718 CPC [2¥ 2] A8 CPC

[29 3] M2¢ CPCE A&7] (29 4] Bz SHAAS 283 A&7
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e B34 3 (Extended edge-ray principle) 24 £ OI%t A YArztoz J7H
AAEHE RE BHE FEB FMoE T Hu BF Fduo £ A3
THc AR U8 BEAFE PAFVL 84 NG o 2 714 T e X
He AW RN £H9 2o Wiy YHOZ YA Yy TEwolr Fxio

S wAbRe 2700 A2 diF o= ¥ AsA(nvolute) FHo2 THAY [29 2.

oﬁﬂﬂﬂﬁm_%r}l

3. 8 d7dA AR A&7 =2 R 5A

[92] 1 ANNY vhapd g 717 dFd EdFAe o8 ¥gA dojg[ay 3] &
e FAYAGog ATFdd datste FAF wAEY Ad FE(AB)AIAM wALEE
BE $H& 23 Fol REoli dd FEMBD)AA wHAlete BE FHL2 FERHA =8
th B YAl | 1< Q HAE ot YABAELS BF FEWA =g @ o
B3 24E BEAIE PAIFEHS AEREL EFIXELNY FHo| AR EL IdF
Ay FRog o]Fo] AF glrh. Rrtxde F Fde] Wy 3 BAA & F99 HA
o] ook gr} oleld Fzo J&VE MY FHE o]Foj CPCY Hl w3t BHA
(A4 CPCE [21¥ 3]A Moz Br|g 2¥), 9T dAdAA dsto HHu &
A (29 2ol FUAE F Utk £ & 24L& 4 271 e IS E ALY 9 @
AQAzE ool A FE YAEE BAde] A FEo] WAls wom EIEO} tol &
A$-71 gtk o) "ol AM29] BE wAlEE ngdteof @k oy ¥ FxE [1d 4]
Fdae T4 ARl E7 A o 3% JASHE BE WAL ‘?J*}%lg Adas 7
F EoEA g0
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[29 5] A Ry A&7 7=
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dao2 FAHY oy, o] IA&VIE FF Fo Fo Utk HAMHE 7EEA e
E3d¥EW (Compound Parabolic Surface)®} $3E Egu4IH(Modified Compound
Cycloid Surface) 22 FAHo] ¢t} dkAlE S F747F 0.4mmel Stainless Steel 3042 A}
£ o RS Aoy B9 waxgE s B vAEY FHEE A9
2302 AANHY tt FYH L FHOEZ Black chromel 2 AN dgtAz(EF)E
sttt 2 A2gE vz §F #FEeR FE HIsa FAC FJIUIY BEEE A
7171 $13td @ & FUY. FE JAFu e 2 o, AHEE FEHS AF LS 127mm

olt}, A&7)e #aAolE Im, FEUAL 05m’o|th & e FRE REWAIALS AL
gt F&r)olt) BE v AL IgA FE9d Addd B4 i B =EdAT Ry
Aol glE A4 nRste g

4. 3%%73 2 ¥4

2 Agel o & A8 FFNE ELE}G ALY AN WFE <H 1> €ANAH
<E 2,3 4o B A9 24 987 dAFE 71AA

<E 1> 1YY W% 8

W4 713 Al Aty & 2] A
A& Crew 2713 2.2
&2 &) C = 20

AA AL fc 8 c=1/sin(1/C) 30°

90% 53 A Z g . 3 28°

Wz A=A A At 0 (nA)
'?TE] 57‘:]_,_"!5_54.% T cover ézg 0.90
WAL o &3 0.90

B AL <n> A 2k 1.14

A&7 538 T cpe A4 88%
x5E a A 0.94
%i}i%( <#fc) 7 ocpe 7“ ﬂ' 0.77

AL SE R A Y A4 0.88-0.92
Beas 7oC Ak 0.68-0.71
(¥ H A AL ) _

E8(AT=0) Fro EA4EHed) 0.70-0.75
& A S U =3 3.0W/m*C
Ae3 g&4AS FU =3 2.7W/m’C
A FARNE Usn, 23 45W/m*C
7 FHuk-g-A| 3h T =3 -100sec
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<¥ 2> ¥9& g 9AF [1997 5. 1.1

Sk AYALS 52 Qb Qg

I[W/m*] LI[W/m?] LIW/m’] L/In
11:00 803 771 127 158
12:00 885 753 149 150
13:00 926 786 137 152
14:00 887 773 135 165
15:00 783 738 129 160
o 7 857 764 135 157

<E 3> %3 FEXY YAF[1998.9.3.]

A1zt AAALF T2 DAL A&

.[W/m?] LI[W/m’] LIW/m’1 Lo/l
11:00 697 559 127 234
12:00 786 581 223 284
13:00 794 668 147 185
14:00 790 684 143 181
15:00 660 564 158 239
L s 745 611 159 178

<E 4> YAF[1998. 11.4]:

K YA FH YA Aretag

1L[W/m* LIW/m’] LIW/m’] 1o/l
11:00 520 853 47 055
12:00 579 900 42 047
13:00 607 925 36 039
14:00 552 833 38 043
15:00 441 832 34 041
D Bia 540 880 39 045
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5. d&
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ZAx dodA] gorg gyt HY JyFr)e Zo] A AAAAN 39T F dod, FA
o ¥& 2X(180CT)8 7 + ¢ WA HYH JErEde oS FAY¥ez MLy F
A= 7HsAol Bol A& LR BHAZT
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