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Table 1

®1 EMBFRERE RS
Raw materials and energy consumptin of absorbing

coatings and substrates

T . i JEARL R R VR T FE L i R
Az 7 R LR 2 TS e Wy HE T 0 2 D R, A L ke 10.00
TELA VAN th % R PR B AU 47, BDFE X IR IR 2 1Y ARG kg 3.00
APt B B A A . AT R, R BB RE(PE ) /g 0.07
FAS SR i 0 T e S S O T % i?"f File 200 -
g — 100.00
> M S VL ‘%; 5 it LT :j‘hél:)‘c =} ” S 3 .
Pt AR SCH IR A A i A I A3 B 1 b HE O B /e — 10.00
M E SRR RS R JZ AR R Y B Y TR/ - 2.00
AV 4, 5 5 2 7 R S e R L LR - 0.03
A T 8K AR K PR AL -t 2%
H ’ X N — \7
e ®2 RS
DI Mgﬁﬁ% ff 3 5’@ o Table 2 Pollutant emission inventories
21 EPEEREE S it i i
" i CO/kg 12.21 18.84
VOB (R ) B R B 45 3 B A 7 )75 R CO/kg 3.30 3.30
FEEUR SR AR AR A A P i B R VS Uk R CHu/kg 0.02 0.02
WEALSEE 400 T % 1 b AT 0 (25— Ik N0k 018 034
o o o 157K 1.65(pH=5~6) 3.03(pH=3~4)
2 [EG YR A Tl TS e HET S RECT ) A7 CODlg 0.61 20162
—HARER/N (1 mx2 m) 4 5 BRI B A P28 i 75 BOD/g 0.0002 0.00
B JEE AL FIRE PRI 2205 5, % 2 X PR EOR TR A= il 0.03 0.03
HE 2
K IR R R W 2 3 R 2 it WL/ 069 078
PRSP s s NI 0.00 83.10
%1@?]5@%?%%@@%#EPIL@EE%‘(?W%?S{F /E.E:Mk%/g 0.00 35.54
T 5 060 7 %) FE R bR R TBOAR B TR —HERCE 1 pH A 7 KA
R3 BKTEMHMEEESERNE
Table 3 The pullutant equivalent values and national standard of wastewater discharge
AR ARVFHEIGREE,  WEIEHERCR EE i )%/ SRR BE (i) # /
- T Iil%fmf{iﬂlffﬁuw“ Hﬁﬂkﬁﬁt{iﬁﬁ 7(%)# E%ﬁ?ﬁﬂlﬂ%r fli)#
mg-L mg-L7 -t mg-L7 -t
NN 20.0 0.5 0.00 27.43
BOD 500.0 30.0 0.00 0.00
COD 1000.0 100.0 0.37 66.54
A 50.0 0.5 0.00 11.73
pH=3~4 0.5 — 0.00 1.88
15K
pH=5~6 5.0 — 1.65 0.00

E #—WRBE 3R 3 POuh 5 Qe R A5 K BOR A
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Ay,
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22 IERAITE

AR CHES B AR WSChR A B I0 12 ) Al 75 K
L34 HETCPR HE ) r AN TR HE T 0 B4 Wi % 5 b o
X W R PR ) PR AR AT IR . BB OR €
HITG R HECAS €, R SHEBUSA €, FlE A% 57

YIHERC A C, 4 3 FRAT LA -
C=C,+C,+C, (8)
R 2 075 K HE G A €, R
MCOD Mw
QhWZOJX(E@D+£;j (9)
Hh, € —— W BRI TS K HEYS AR 50.7——

BEVG Y Y N BN B HES B s M. E ——HEUR
FRIG YL S5 T AR COD——I5 Wby E e
COD; Fhr w——57K, & 2 F13& 3 158, 15T
8C e N 023 ¥,

7 2R AR HE V5 AR A -
M, , M
E.  E. E.
K, € — B RETG K HETG A Ths
Cr.CN .w——7S M % R RIS K . B TS i
FVEAL Y HETS W B 5 T B KR e HE o B, 4 JR AR
E T B AR HETS B L R C L N
11.05 ¥,

R (11) Je 3% 2. 55 4 B9%cd , vl LA 3T
HH AR 2 0 R S HEBUSAS s

mﬂ

M, (10)

C e =2%0.7x [ j +0.7x

o, Mo
& F, F 45 S0,. NO,, Fume—-S0,. NO, . 4 2 ;
0.6— & A5 Y 5 b Bl i HETS 28 . f3
W MBI IR SCHETS AR S 1.31 ¥, R4 S
B SCHETS AR Ry 1.55 ¥,

R4 SESEMHNYEERGAR

Table 4  The national standard of gaseous pollutant

CZ:O.6><£ (11)

equivalent values

P T kg
S0, 0.95
NO. 0.95
JHA 2.18

BRI S BOS A IR 25 ¥ JEA TR e i
R 3R BE AR S YA CHR 075 ¥,
e E PSR A1 5 T, BN (8)FF H—H 1 mx

2 m ) MR B A IR Y B AR 24k 2.29 ¥, ]
FER/ NG BRGSO R BT AR 2R 13.35 %,

A 2% RN T B IR BT OR B BOR T B P AR R
JZ B AS , LR B RS AR i i, 26 5
7N BB S 32 2R U T (TR Mk 7K 5 G s o ) vkt
MR ] 52 A8 HE TIPS HE B A 34, LA R BB T 2000 4F
12 1 JF i 52 it 7K HE B2 4§ 4 (2000/ 60/CE, fil FR
WFD) ., HR¥EZE 2 fige 5 a] LATHE R T 201038
B A I 6,

x5 ETEBHRERERFERAN A
Table5 Emissionfee of 2 solarabsorbing coatings in EU standard
R Wit /MoT
RS * 20
TR 2.3
NHE/(500g)" 35.79
FAEHI/(500g) 35.79

T —1E TR SO AS B RS T A 1 AR B 2
S0.,NO, %F-#B4F [ F CO.FYBL S o
F6 MREETEARENIMERBA
Table 6 Total cost of environment of two solar absorber

coatings in EU standard

HEoRP2s BB RAY/RIOT BRSO A /BR T
EA 0.35 0.49
Rk 3.80 6.97
Vaviix:3 0.00 5.95
Ak 0.00 2.54
Bt 4.15 15.95
3 ZREEM

A BRIRMN AR B — DR IBE N A
T S B 22 5% 43 A %o 52 AH B AL B0 i o BT T 9% FH 1Y
SR %S FOBAR I R B 20 B 6 G2 10 28 B R 4T
R T R A3 BT R R R SR I N M T N
T A% BERCRIPREE AR K 2 0 T 25 & Re IR 4%
BB VPN ARE T AT 25 G PRV A SOB 285 e R
Mg AT T BB AL B, RREAS [W] s S0 656 A 1Y) 5% 4 458
— BN RGBT A BUE , 1 9% 4 48 AR A1
Bt 8RR ] 1R [ ST UK B8 1 27 A R TR A%
RETE MM A P T A AT L, 2Rk
PR RS BB AT =0 (12) fios o e v ol Tl
Gk () 5 1 WARF TR AR V=RR 1R 315 ¥
(W 480 ¥)+HL s A& HAFR 1 800 ¥ /5 € I3
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BEUAS s n AR AR PR, AR SCHL n=15; P R Ji R
i B 0.6 ¥WkWho [RIEh TR AN RO T A4
T B AN [ ek B B K IE A TR — 254 F e, AR
PR B — R TR 323 K oA &R, # S #uk

VHCH S e (23 TP 1, + M) +1)

R BE IS AN B 323 K, D) A e A B in #hepe
B VAT INB, T I 323 K, DA T A
P d, R ST LR A RRIR M A% IME P
mE 2 s

1=1
V+C+Y M1 +1)

nXGnXLW

—=— I
—a— I

10 15 20 25 30 35 40 45 50 35 60
U/W-m 2K !
a. 6=1000 W/m?

i ——
—— IR

0.51
=
5 041
o
¥o03
=

0.2

0.1

10 15 20 25 30 35 40 45 350 55 60
U/W-m2K!
b. G=800 W/m’

0.9r

0.4
= O
2 o.
2
£ .

0.4}

0.3f

10 15 20 25 30 35 40 45 30 55 60
U/W-m 2K
c. G=600 W/m’

K2 NIRRT BZE5 REIR AR B
Fig. 2 The synthetic energy price of two different absorber
coatings with different U

nXGnXLW

,  T.,<323
(12)

, T, >323

4 & £

D7TE 3 FORFERBHARIREE G T, PIFRRZ K
FH AR PR3 1 AR 1 Bl o B A8 S IV g U 1)
B AR R, 78 U BARE R A R ARR 2 5 8 e i
PAECR TR FHEE B 15 . EREE U 35K,
SR A 0 2 1 A SR AROCR T TR, IR H
N IR I O R R IR G BN R 2
V1) 3 FH T 5 PR )

2) X} e BT 2 AR e e R W R R AR A
b A PR TS Y S e 3 T R A
PR FEH E AR ORI BOR S ST, AR 2 1Y 3R
B A B ZE M A 10 ¥, 48X T 3 2 100 ¥y
Wi 2215, i A S e B PR LR 2 7 i 2 18] T 3738
J1 o ARFET A% I WK A B RB BOR TS 5t T L TEA
IBEAS | R B0 B0 2 R AR T B AR L PR Ao
2 EINER IR AR LY 82.6 ¥, HZE G AR
ZRRZIR R FH R 2 LR A R

3) AZE A BRI M A% BLEAE AR, T AR 1
S R IREEBOR R 25 G A 201 - TR JZ K
AL P R IR TR 2 4 AR 10 25 A R R A A B A i
AR I ARRE T s SR T R . AE 3 FP R PRAR
FREET , 35 LR G R IR M A% ILEFE 6=1000 W/m’
BF 40 F B AR H AR #2325
AE VR AN 5 (B AIC T 0 AE =0 AR B 1 255 RE VR A
& BRAEL 5 Bt 5 K BH AR FR . G S IBT RIS, PR AR A 2 A9
LR BB TR A% R RE 2 3, (8 R U 2 1 25 BE VR
Y s B AT SRR 2, U BH G mT i DXk e
7o B U MARWIE N, 9 B0k 2 A R R 2
(25 A BERAN AR IE 22 (E N, PR A &

LEGRTE , PVD A i i s XK BH g e R 1
WSO 2 00 T A 7 AR AR 8 T BB (A A
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COMPREHENSIVE EVALUATION OF TWO SOLAR SELECTIVE
ABSORBER COATINGS

Qin Hanshi'®, Zhao Daiqing'?, Xu Gang"**, Cai Guotian'?, Wang Le"”, Xiong Bin'
(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Science, Guangzhou 510640, China;
2. CAS Key Laboratory of Renewable Energy, Guangzhou 510640, China;
3. University of Chinese Academy of Science , Beijing 100049, China; 4. Sichuan PiEP Solar Co., Ltd., Duyjiangyan 611833, China)

Abstact: Based on thermal efficiency, environmental cost and synthetic energy price for different scenarios, two kinds
of solar selective absorber coatings manufactured by physical vapor deposition (PVD) and electroplating were evaluated
by using a heat transfer model combined with whole life cycle assessment method. The results show that the price of the
PVD coating is higher, but its production process is environmentally friendly, meanwhile, the application of the coating
in a variety of scenarios is relatively broader and has a better economy.

Keywords: solar selective absorber coating; electroplating; whole life cycle assessment; PVD



