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Optimization design and performance analysis of light path transmission

for tile type heat collector
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Abstract; A low power tile type light-concentrating heat collector was proposed, the structure de-

sign, working principle, optical transmission of the tile type parabolic concentrator of the heat col-

lector were analysed. Based on mathematical derivation and modelling, the geometric characteristics

and aggregation performance of the collector were simulated via MATLAB software. The factors influ-

encing the performance were analysed, and the key design parameters were optimized. The tile type

heat collector is energy-saving, which can integrate building roof air-conditioning system and solar

heat collecting system and can contribute to low cost and high efficiency solar heat utilization tech-

nology.
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Fig.1 Schematic of tile-type parabolic heat collector
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Fig.2 Schematic of type I optical path design
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Fig.3 Schematic of type II optical path design

5y BT M 5N MO« SO A R,
S ARAE T 5 B, YRR BE MB (3 P04k,
i 2 SIPILAHSE T 45 D, IRk BD H Ry s
e TN, B S ARAR R (2 1) L f -
r) D ARV =), (f-r)/4) B
Ty A B SO i TR ZE BD, {H A E i R4
T O FEEE N .

a' =2Jf(f-1) (9)
RS EEN
h' =yp —yp, =3(f-r)/4 (10)
RAEGHEIE N .
f=f-yp=0f+r)/4 (11)
T SEFR/NEYBL R SR AR AR T S A N
', = LOPB = arccot (12)

2Vf(f =)

et 1 N REMRILMSHA I,
Wi 12 A LA RO AR LA — B, AP
e r YR, —J7 A FDT I SERE o BRI R
G BD W, JEHIZ A 2 AR o, B RO AR
B £ RV LR REE SR o’ B f BEZ M
N, 5 —J5 T, A TR AR B B OB SO T BD
i, B REMR L S E o’ b AREIL
G, ZHISCE,

I, BE TR R B AR

xz
rjmax:(f+4;]‘5ina=(2f_r) 'Sina:

l: a (‘ﬁmj } .
—cotf| — | —r|*sinaa
2 2

FRBEIR/ AR

AR 1 _
Timin = f+§ 'Slna:Z(Sf—r) +sin a =

1 Vi .
—| Sacot| — | = r | * sin «
16 2

ottt 12807 it R R A4 iy
FEXTZS 50 A% MR HF E SR o IOPAER B
PHROCHRZE Y RSO AR S et
Bk, e I 207 3 2T L BRER T
AC T BC SN A Yy, IR S 45 R RE, R AR X
ST AR/, T RER O EESOR BHYE AR i A
B FHECROLROR 2, I, bR 1T 2% R AT
RELS H RSB/ N R B 85 B 22 55 PR A 38 5 )
X MSETT AR AR B R AN REVEAT LA T

(13)

(14)



55 4 3]

sREEAL, 45 LU LB ML IRt S ERE b 361

1.2 WEXEIZITEEMRELE

FOEHL T 2 A B O A A R 1 OB
FFEBEE R R IE S8, JUA R E R 48 ROt 4
PERPEROETAR A, SR A A, Z L, Bl
R RSN .

cczéza,'L:“' (15)

A 2mr-L 2ar
Krp, LARESRWKE, FERES U RS 1
FESELLSE R K BOL LI €, M Br, F o TE
BT RAEARES N T (145 T A [ L #h Bk 2 48
P B RIRERZE KA A, U R 2
RArge/NF ¢, IR .

Cth = ai ( 16)
21'rrjmx
T2 G g < g BB F(O) AT T 20K
THRESF R RILLL
Coy = o ! ssing, (17)

2007 " 2msin @
MGy <. <180°Mf K (9) LA

(GRIESESIE £ SN S

1 C2Vf(f - T) _ 1

C —
" 2f - r

" 2msin a

INBTLL C BEZ BN o DRI, PR BB r
2R L AN R 45 4 ST 3R A A TR SR OECR , HL
BORRSEAATE NG ' = Y BF SRR
LT IREHE IR B R AE N -

1 csin g, (19)

27Tsin «
MEPE LR TR BT 0 8, ., K& T
90°, Hf KRN H .

C, =

Clh =

1

27rsin «

2 RAFEERME ST

21 B RFZmMEZER

MG HTAR M, A5 TR R A 2551 id
T USEEUR K RO L i1 B bR, 55 20 6 I
eI X AR B FH R 2R 4 e 100 T AU 254 2 [

(20)

2(b) F7R , Gy FLA BRI I SE PR RO L

Cczizvf(f-r) _ S (21)
4r ™ .

M0 (21) AT RAE AR B R LA RO g
RS AL S ESp IR E R SR SN I PN
FHBEHAK 25 8 F i K PH e L 25 A e IS 2 0
37.47.58.70 mm 4, 52 A A A5 HOE HE 1A 1 Ol
T, RGBSR ARl Al 4 FR

SN0 ONE
T T T T

FIEC,
OOOO&HHHHNBNNNwwW

O= RO\ 0O
N ATAREEEE S e

r=29mm r=35mm

1 1 L L 1 ) 1 1 1 ! 1 | L
50 60 70 8 9 100 110 120 130 140 150 160 170 180 190 200

4 #5 f/mm

B4 BAEHEEEMERNTLEDR
Fig.4  Variation of light concentration ratio with

focal length and tube diameter
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