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Abstract

In this paper, the designing principal, the construction and the optical measurement system of the
solar selective coatings spectrograph were introduced. The measurement system consists of sam-
ple heating system, vacuum system, optical system, water-cooling system, high-precision integrat-
ing-sphere reflecting measurement system, temperature test and control system, computer data
acquisition system and so on. The spectrograph can be used for critically measuring the spectral
emissivity characteristics with wave of 300 nm - 10,000 nm from indoor temperature to 500°C and
the measurement precision is better than 3%. It provides the necessary foundation for research of
new solar selective coatings and manufacture of high-efficiency solar collector.

Keywords

Solar Selection Coatings, Spectrograph

A PHEEEFE M ik B IR TE (Y

WBanoBararhsina Cepreesua’, ZF4]42, F4|=3, Al

KER TR, I KiE
SRR, LT OKE
SKEEBRBHARAR, LT KiE
Email: liguog@dlut.edu.cn

()


http://www.hanspub.org/journal/iae
http://dx.doi.org/10.12677/iae.2015.31003
http://www.hanspub.org
mailto:liguoq@dlut.edu.cn
http://creativecommons.org/licenses/by/4.0/
mailto:liguoq@dlut.edu.cn

AP LR RO

Wk H . 20154F4H8H; FAHM: 20154F4H23H; KA HW: 201545 H21H

=

BANAE T KRR RE AN BT RE . SMAOEENERS, NEREHASLNRRE. B
BRG. HFERGK. KA RG. REERSRRANERS. BERNSEH REMTEVEERER
G . TTRHTZEZE500°CHI400~10,000 nmGREE FE P FGHE R ST R R FNE, NERER
T3%. ATFRFTRKFHREE R EAIHE S AR KRR ERE, RALDEZA.

XA
KFEEFERE, SHiN

1. B

X BH RESEIAF FH 1% R 2 — B KBS RS B R R E AR =R . | =it 2d 50 AR,
DAt FIRLE 5K Tabor $2H T M6 E BRI 18, TR, EEEMERISOR 2 — B2 K BH RE #VRI R
AU — IV BRI TR 1]-[3]

FE P RRYR E KL (4], VAT AR E T E bR LSRR IR Z ITERE, TRAARE, R
TR BH B B P W ISR 2 ) i A 2 SO BT I 2 I R ZE H AR, RN B PR R FE AR ) B (R 3%
5 1B AT 3 Bl B AN 8 TR IE BRI IR R B ERR (5] X TREAL T2 E, e =R A4 IR
F lambda 950 143 5 5 - 58 76 5 £ 400~2000 nm Y8 [ P9 3% 56 2 i 28, DL K 22 2 5 R 7E 200~2000 nm
RPN B S R 2 . SR LI EOR A 7B R2 ZEAM AT AR T WIW-AIN/AIN & & # (6],
MEFEE N 1~22 pm, £ 300°CIM & 7 =ik, ZLHMNKSZE 55104 0.116. 0.161. 0.108. “FIfEHZ L1t
59 0.128. [ @2 lambda 950 24 3 FE TN SR KU A, 0 HA2 =R, R2 LAMr Al &R
£ 20 pm JEFEIIFIME, AR SR SR K S AR ERE,  [RIRZE & SRS R iU 2 T e A 5
b, ANREMERRIIE . ASBEIH K BH BRI B IR 2 R

AT ORI ]« R BH B BEME R SO 200 R S 28 R 4L BRI R 2 R 40 UM O 248,
R BB 5 R00T 5 A B AE A% B Ui 2 E 400~10,000 nm Yigitth . %75 —500°C I 7 76 M FH 441 R i
AR R, R K PH REE B RS B B % T2 SO S a0H, B BRI K BH AR R 2 TR
21K B R A A R A AR A8 1 v RS FH B A AR

ZI B R4 RS SRR AR DG YRR I &, A2 IS

FER AT

1) VIR = E~500°C;

2) WAL +1°C;
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Figure 1. Principle block of infrared emissivity
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Figure 2. Schematic diagram of measurement system
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Figure 3. Metal-nitride coating spectrum
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Figure 4. Metal-oxide coating spectrum
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Figure 5. Comparison of the measurement results repeatability
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