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Influence of Metal Paint on Emissivity and
Solar Reflectance of Insulation Coating

ZHANG Yongjuan, SHEN Zhonglin, ZHANG Xiong
(Key Laboratory of Advanced Civil Engineering Materials of the
Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: Based on the optic requirement of insulation
coating used for outside wall in plateau, cold and freezing
area, lots of experiments were made for research on the
influence of metal paint on insulation coating with low
emissivity and solar reflectance. The results indicate that the
infrared emissivity of oil insulation coating is digressive
evidently with metal paint such as copper, aluminum and
nickel. The infrared emissivity of coating is influenced by
kinds of metal paint, dosage and shape of metal powder.
Copper is the best. The best dosage of these metal paints is
about 40% ~50% . The effect of sheet copper powder on the
decrease of the infrared emissivity for oil insulation coating is
better than the spherical powder, and the floating aluminum
powder better than the non-floating. For water soluble
coating, the infrared emissivity is digressive evidently with
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soluble aluminum powder and the infrared emissivity and solar
reflectance decrease, but the powder particle size increases
instead. The above insulation coatings are approximate with
the optic requirement of insulation coating used for outside
wall in plateau, cold and freezing area with infrared emissivity
upto 0.35~0.45 and solar reflectance 0. 39~0. 56.

Key words: thermal insulation coating; metal paint; low
infrared emissivity; low solar reflectance
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RRIES FIRBOR GBI R SRR &S 2050 R iR
#LEHETE N 400 HREEEIXT] 20 pm B,
WERLINRSERAIIL 0. 15 4. EHREIHR
BN, B ARRARTE 0. 105~0, 125 mm JEFEE &
SHERBAE, R 0.58, HFELL 25%~30% AE, mAA
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Tab.1 Raw materials for the test
JER s g P
w5 58 um HEEHER A
BRI 58 um HEEHER A
FORERE 25 ym LEAERTFAERAF
R RIER 45 ym b EEE SR
JEERE RIS 45 ym b EEE SR
EERER 12 ym EHRBRER
TR 18 pym LESIGEMET
TR 30 ym LESIGEMET
TR 40 pm LESIGEMET
B IE N -
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RER T4 PR B A RA A
AP T4 LAl
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(f#% VAE FL¥, )5 D

WS T B 53 3 B FEaR R 53R 0. 05 M8
T A 0. 95 ML RARHE R k.
1.3.2 vidEER S & REURLR SR G R
73 HFREL EPDM. BHER IS —E B & THsd,
R 2B ME , MABUR R BIR, K ERHE &2 5
REBHRE M 10%,20%,30%,40%,50%,60% , 4
BRBENFRER N 0. 7%, gk8 i dk 4 10
min J5 ¥ HAA 3 3R _E A% 100 mm X 100 mm X
5 mm ERHE, 75 HE XA T 5, YA %L
BERETERBT B, VAT, M35 ¥ R .
1.4 SR ESFRRESERMR S Z
AT B R) & B 3R, JAAE 230~2 550 nm
T B B AT L6 B AT A g L.
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Fig.1 Influence of nickel powder on
coating emissivity
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Fig.2 Influence of copper powder on
EPDM coating emissivity

Fig.3 Influence of copper powder on
Kraton coating emissivity

Fig.4 Influence of aluminium on
EPDM coating emissivity
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Fig.5 Influence of aluminium on
Kraton coating emissivity

emissivity
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Fig.6 Influence of aluminium on

polyurethane

Fig.7 Influence of soluble

coating aluminium on emissivity of

soluble coating (40% content)
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TYRREE R TIER, IR SRR,

B 4~6 43 F A 3 BN [FTE SR XHH TR E
RSB, EFAERUR R, BRI RS
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FRRE, FoBH AR 4y BefE L2 B A e R RE-E R
ST ], 33X £T S S 0 3 O BB Y B /N BE T 3R
B FREM I B R R IR, I AR AR B b S 5 B
M REAR T 3 E L0508 5 5 e, BRREAIR T 214
K5,

TR RUEE M BT TR B A T 3R 2 R 5 38 L T
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M B Y, B K T84, 7 B iR Ry R 32 B A R
TS KT 484, X T 48R MR, H I HE
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8. BEE TSR AN R , U A 75 B o A 3
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EERHBE IR E RS RN 54 mK
1, %2R SR A B A TR, 72 4090 A
NP EAIS, bt EPDM-EEIF RI4E 3 & 5T 3K 0. 40,
EPDM-ZERAIGR4R I 0. 47, EPDM-JE SR RI4E4R
RO, 5L MBI E, RHBEAFRER, K
MR, ERE N HAL Rt AR 25,

B 7 AR SRR S KRB R R
B R, YEHBER 10%E, B ER ST REEE
LR B KRR, 2R KT 30 pm B}, BB R 5
ERAY R IE BEAE /DN, ARIBLA MR ST IS, BIR B R
PN S L AR S B 52 B B R R T
W : O 73 AR JE P8 B BURHBURL IR W O BURHS
LT RCE. X BIUBHREL T R RS F B R, IR R DN
Bt BN RGN AMR S (LLAMB S & A SR B
BTy 1), B FLLAMEARTE 2. 5~25. 0 pm JEE Y,
MNFEHEERT, BEATEHTFAR «c (1) =
w? MSQ). K e HEH REG AR TFLE,
M SR FIREE , SQO AR BB E . BT
EHBEEE, FHILAAKH SQ)HF, X R
BEEH 7 RUE L, ERRERK, BENEREN
B REB K, MBS AL P ERARE. RiEGE
BpEE R R ERE R ER, BB, BN,
B & 5 SIS, 2R 40 pm B, ST BRI -
BTN 0. 33, VAE SLI-45K 0. 4.
2.3 BEBRBEHLLINCESSHT
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Fig.8 Infrared spectrum of EPDM-25 pm
flake copper
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Fig.9 Infrared spectrum of EPDM coating with

floating aluminum powder
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Fig.10 Infrared spectrum of acrylic acid coating with

40% soluble aluminium powder
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Fig.11 Infrared spectrum of VAE coating with

40% soluble aluminium powder
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FE 2 360 cm ™, 2 335 cm™ Ff}3T H B A4 55 Y R Wi
e ] P CO, WY RRAE W Wi, 7] Z 8%, 5 4k
EPDM M£TM3E B AR L. A3 F 5 - YaG B9 S 4 A6 A
EMBEN 10 %8 EPDM W2 , HH Rz I Bt i i
B, I\EREREE, W TFAEHAYGE, RFRS
R AT 1, B AT S0 S 5 SR, T A X
HREENRBALERK X—4R5 2.1 -3

B 10 AU 11 43 5 0 49 3k 2L -4 R

VAE FLIE- B RS OETE B, RBIAL T 2 960~
2 850 ™ ST AR M e Sob I T FY B SR Y A 4D
FHy C—H M4a8Ral, A F 1 900~1 650 cm™* [ffiL
%t R Tk C— O B4R dR3l, 2 F 1 300~1 000
e XREF C—O BYFARIR 3. M ERBPRLEE X B S
REERE , BARK , W R LIS 5 SR B &
Sh SRR, 1B S R TT S AR, 5 R AR 1B 40
pm S BT AR B IR R AL S SR B A1
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BRBBERIRBHBER ST LSRR 2 FIR 3.

#2 EBRGEHKXABERIE
Tab.2 Solar reflectance of EPDM coatings

SRBE
ERBHFR 30% 40% 50%
FOREA (25 pmd 0. 45 0.39 0.51
ERER 0,51 0.52 0.55
B 0, 53 0.53 0.56

%3 FEANFEEHSES VAE IESE A2 K
HIABABE AT (SABE R 40%)
Tab.3 Solar reflectance of soluble coating / soluble

aluminum powder with 40% content

Emae
%Eﬁ;@ 18 pm 30 pm 40 pm
VAE 0. 64 0. 55 0.44
g .7 0.51 0.49 0. 45

EPDM-4i % 2 849 K BH B8 &R 5t EB7E 0. 39~
0. 51 Py, HA BT RE R BHWESR. Tk Es B
& 30%~50 %X 2K FH BB R S5t s/ 2
TG HA 5 AL,

FRBIURH-TH R RN K BH BB I 5 L B 45 BURHE
BRI, %2 K FHAE B R & R A K,
EPDM-E 3% #4845 3 M 0. 51 ¥K 3] 0. 55, EPDM-
EETFRIE M 0. 53 B KB 0. 56, FIL AT 48 B0k
FIB & 30%0~50 Yo %12 BIK FH BB BUR 5t L mafR
/N A FSEBUSHE R T , EPDM-ELIF B 48 k) ) 0K FH BB
B 5 R = T EPDM-EF AR R 2.

40 %0 W] TS HE AR MK MR 2 B K BH BB R 5 L BkL
TR BE M B R AR I K, ok I e A4 K R B S S L R
%, X 5B EXLIMNE B R 5T R —3 Kbl
40 pm B, 2RI BEBE R 5T L B i, P Al PR B ik
~§E M A 0. 45, VAE-SE#4 0. 44, BF 3 # K BH BB
RSP HAETF 0. 3~0. 5 JLREIN , B4 B ER.
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R .

(3 FBET, B A6 BUBH %k & 5
SREFEARSOR M TIEE A, FR 4T BUSHE T3k
AR K BIORL.

(4) KIS 7] B2 PR KRB L4050 &
B RARARE R 40 pm BB 40088 B}, B 5T R
BAKAT 35 0. 33.

(5) EPDM-4E, EPDM-4i ., 4l N-45 & VAE-48
WERLL AR SR A AP 0. 35~0. 45, KFHAER
B H 0. 39~0. 56, EARF G R BB i X SR B
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