H5394  EH 4 j( BH ﬁ[é '?L' iﬂi Vol. 39, No. 4
20184F-4 H ACTA ENERGIAE SOLARIS SINICA Apr., 2018
X EHS:0254-0096(2018)04-0996-06
SEEGIEMERMBEENERSEETERE

AIMBIERVIIERR
M, FHRA, A F, B &, Kk M

estf Gty b, REBRPRHSHARBIZENT, Jbat 100088)

B OE. ZOCHE AR FORUHDRE X AR S o R B R L . PSSR TEAR S R AT EE O 0.1, BRI

BERE A 0.2 wm, B N EZ LT 107 Pa IHEEHVE PR, 400 °C T AL 8 2532 Wim, TELERFE N B 25 AR RY
MR BE RS LU BT SEPVE IR N, KB LU 0.01, R R IR 2 B K 25 W/m.,

KB mREASENE; I, RSTH MR
FE4 %S TKS13.5 TERARIRAD: A

51

4 2K BH BB AR & HL B AR R Y A R A I &
oF A E A A B AL K PHAE & A AR, Ho
A XK BH BB s SR I R R OR PR BE A & He
RGN OFRIE, A R B R A RGN 4
PSCR RN 353025 o AR IV B R B4 e e 4R A
EEHEPGCRNE DN E ., BFs R R K
) 2 B 2 BN PR 2 i) B T, S S P A
BRI KRR

SEPEE A EZORIET 2 Ay ms, — 5
hy B A DY R B IR U 2 e S O S R
PP, 55— 7 T R R S B2 I 2 N BR AR SR A%
SSEEIII . TRl RS RIS R R AR
A TN LA R G A I O R A AR R
PRI 70%~90% . 5% [ [E % 0] 54T e R 5L 50 &
(NREL) 9 5% ¢ B, 42 $038° 1) 2% 5 Lo B 1 32 T
R RS [RA, Sibin 45 % BRAE R AP T2 4
T MRS N T R SR . A LR E,
FE R B2 51 R A B 5T SE IV R B L RO RS
[ER GRS ATFIWE SINTTE /e LM iP ST
RMATRES

AR S AT FE R R B AN A RLR BE AR I S
FLR G A Z DG R |, ITREAS ) & S bE A AR 44
BB, XA SRS P Bl & S EE i B Ak

s EEE: 2016-03-01

=
=]

MR BEAT IR IT , 75 R 5 L 55 R0t 22 18] 8 %6 1 56
Z I Y il R K TR KL T2 X6 A S L 1 2 T 15 0L o
NI RAR K S HE R AR MR = | R A v i
HAS AT IS 5 07 1 B JE A

1 SEEHBETEE

ARSI S 56 43 SR ) e R B A R VR K
4.06 m, W A A2 R 70 mm, S B IS E AR N
125 mm, 7EAR PRSP IR B AE 1 AR 42 v 2 O LA ) £
P N LS B . SR8 I A RS e
4 1001.,1002 F1 1003, £E FAGE N 45 W A 1 3R 1D
FUREFEIN T 2 Ra<<0.2 wm, HWIA)Z 400 CHA A 5t
43504 0.08.0.10 1 0.12, 45 N EL2S BE 34 107 Pa
B,

Xof LR B2 A [R) 0 56 N 85 4 147 & 5 L AR b
AR R BIFFE, 430 I i G4 R TS/ 400 CTR &
S EL R o IS 5 4K I R JEE 43 1R 0.267
0.334.0.454 .0.573 F1 0.632 pm, %K 5t b A 1% =
il 1 1) Optosol K3 FR & SHSCHEA T 5, L 95 2
/NF 3%,

fift AR S I I3 5 43 0 4aC 1001, 1002
F1 1003 4 $E 7E 250,300,350 1 400 °C R f #4
P FRASABRIN ) BT =00 8 2 AR 2.2 m,
AR 5.5 em PN TR 19 400 487 0 1) iy B B 2
A i S T AR A AR N, IR TR SR TS I

BEEE: M FO980—), B, Mt HFgug TR, EZENFHKBHEBEI KL i CHPP R AR T TH ST . haolei863@163.com



41 RS FMRLAE TR b LRI MRt P2 X A vy i L 2 SR PV P ) /P LB 5 997

P A 0 TR Al AR SRRV 2 A (A
AR A - SO AL ) TR 2 A AR 40 B 4
EHMREBLE 6 A K BRI, £ & 23 i T AR A
Sl | AR P R 1.0 AN 1.8 m &b, A RET
PR TRE A P, R R A DL B R e Sy MR FR 40 A1
I A AR G R R T e PID I R R R AT
$ifil . {d ] ZDR-10B-11 %1 H B B 25 346 0 48 A%
TERRAS PRI X R v A N s AR O
ARSI 1R 2220 £10 W/m.

2 HR5HR

21 ERERRPNERHE

1O SRR N G AV S S B A = )
P s s B mE 1R R N SR
M TR B BE 15 A1 35 B A PN BE 22 1) ) S B S e
AT B PR AL R 45 TR BV 0 D B A 2 LA
RIS

K1 @ meE SN R AT R B A
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tube and glass envelop
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Fig.2  Relation ship between receiver emittance and

temperature
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Fig. 3 Emittance variation with roughness of no-coating and

coated stainless steel
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MECHANISM STUDY OF REDUCING HEAT LOSS OF
HIGH TEMPERATURE VACUUM COLLECTOR BY
COATING EMISSIVITY AND SURFACE ROUGHNESS

Lang Yufan, Yu Qinghe, Hao Lei, Du Miao, Zhang Ke
(Department of Energy Materials and Technology, General Research Institute for Nonferrous Metals , Beijing 100088, China)

Abstract: This paper focuses on the effect of emission ratio and roughness on the heat loss in collector tubes. The results
show that when the emission ratio of collector tube is 0.1, the substrate roughness is 0.2 wm, and the vacuum degree in
the tube is better than 107 Pa, the heat loss of the collector tube is lower, and the heat loss at 400 °C is about
253.2 W/m. As the emission ratio increases, the heat loss of the collector tube increases under the condition of
maintaining the vacuum degree of the tube. For each increase of 0.01 in emission ratio, the heat loss of the collector tube
is increased by approximately 25 W/m.

Keywords: parabolic trough receiver; heat loss; emittance; roughness



