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Fig. 8 Different color control foils with the same light transmittance

1 1 1 1
8500 41000 1500
PWk/mm

(OPNCEE RS

2000

2500

P8 ECARAN IR A A [ T X IR L b




A 4 ETFE MO REIRI DTS

FLEST RIS BN AR AT R, 3 MRS
PR ] — RS 0038 S R AN SN R 2520 20%
122 A WDGE R AR GRS R 5

10 PR ) AT W25 5 248 K 2% R 5 B2 i VA — 1
AIAT WOEER AR WER 2. W UL: FIrA A € ETFE SR ]
WHCELFBNTIE@IEN ETFE W, 8 A4 st E
SRR SEBR AT WG I 4 5 IS HC T AR iR
WA, HZEEEN: HFEBEERT, KNG R
FEERT WGz i FAEAEANTR] 21 SIS 0 T DDl i
W e T B (2L, PR O B BOTE AT DG B
i HEBR R (28 21.25%) 5 i I IRBR B BT A K C
Hb, W C5 FE CO MY AT WL AR T 2 (4N
ZREAME . Al WA (R 2R A S R T (Y
WA, SRS K.

*2 HEETFE ERHKIEHRE

Table 2 Solar radiation coefficient of colored ETFE foil

ey AIIDOGE ARG BRI R IR

it thm  13F % BELR(Ye-um ) B /% B p)% B al%
TEBEH 300 87.00 0.29 88.58 938  2.04
# 233 250 31.16 0.12 37.80 42.66 19.54
H# 235 250  48.58 0.19 52,52 3098 16.50
4045 250  43.57 0.17 56.63 22.89  20.48
#WCl 300 49.57 0.17 65.00 1491  20.09
#WCS5 300 24.05 0.08 46.86  10.63 4251
#wCo 300 1.32 0.00 1298 641 80.61
£k 183 250 3833 0.15 4598 24.15 29.87
4185 250  50.45 0.20 56.17 20.56 2327
%325 250  53.60 0.21 5941 17.02 23.57

10 Ry ACRBHARST R B 20 ATLIFRH: A6
W B R BT IR EE VI, ol R BT
ot IR s X HE ] — & R AN R AR A4 K BH 4
LIEN NPV -8 A EPN LR ES VGO ]ISE S 4
BUE TR s BEE W E RN, MERRER BH 4 5 2 5
ZRO/N, SR BOE I WY B AR B AR 2
JRANEE A B Rl RS, BRI IR,
B AR AY S R AOE R, TS A R R S AR AL
Tl ) s L 2 A ) S R BR 2K TREAKF,
e S i R RNy INA T3 NG N 2 NEIFiOFS
FRIRLECAR AT (4 ETFE i, HAER DI BIN Y&
BYRRC RN R BRI R B2 BN WLUR Y, 5
M IR A B 55 R O/ N TR 3R I 50 3, BT
BRI G, MR B

2 HFf ETFE HEMESHEREIREHR
2.1 KBk
SIAFNIPLE AT Y ARG RRE IS

R PR TR, AR THE— S IR R EE T LA
WAL FREIIRE ST, AR EE Y, 5ILDERFIIR
SER/NIEE, WAL Wim-°C), AR R BR541R
ARG B FIEETIH AN, I SR RS X, & RS0
i m?-C/W o FBHAT IR B AR A =0 () s .
)
R:E M
K o AAPRHREED, m,

T AETE AR S HLEE i LA AR 34
FEBARMT-BAL EA SR, 8% 5 Wia S b
BEW . ZERRE SRR, ARUGRE R B
AP OGN SHEN 54 4 ETFE SRS R RE

VIO IR S0 et A S PR B R A=K Q) TR

A=acyp 2)
K o WY HCRE, CRERGE A SRR
W, B BORE TS EE T, mmYs; p I, g/em®;
e NREEHHAZE, J(gC).

RHE(Q2), RABOGTIRIL LFA467 & A5 1 44
PERE, SR ZR A Y DSC8500 il A5 1)
JEELINZS . i A A TP ETFE RS AT ] W
A, WA 3 AR B o] ETFE SRS
{5 ETFE W% LR 1,75 g/om?,

Ao ETFE AL SPEREIR I A0 aURe 5 P Sk
BEIRGOAHIN], e, Wadl . Sed Ll L Ie s
St IR 10 MEEE
2.2 RIELER 5

P 22 7 451 41 2 B RT A A5 T R 1 L e
Fe AR, Hrh e (B ] ETFE MR IR —E 5 L
R nE 9 FiR .

25.00

—_
8]
T

1.168 35

SEJE LR/ g CY)
o —
o] (=]
T T

1 1 " 1 M 1 M 1 " 1 N 1 " 1 "
-80 60 -40 -20 O 20 40 60 80
il

9 JCiEH] ETFE wifR i - e e th 2k
Fig. 9 Temperature-fixed pressure specific heat capacity curve of colorless
transparent ETFE foil

R H T ETFE WiELE-50~50 CIERE N IR H B
BEESACILAR ] Pl ol £ v LR ARAS 5 R A 4 T TS
Y R s, WLk 3,

47



RIAML, Z5/EEHE (FPIE30), 39(2), 43-49, 2024

®3 25 CTHE ETFE HIRNEELRE co. BYHEH o, SRR IFHRER
Table 3 Fixed pressure specific heat capacity cp, thermal diffusion coefficient o, thermal conductivity 4 and thermal resistance R of colored ETFE
foil at 25 'C
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Experimental Study on Photothermal Properties of Colored ETFE Foil

Jiumei Dai' Jinghang Zhou' Jianhui Hu' Bing Zhao! Wujun Chen' = Sijie Ren?

(1. Space Structure Research Center of Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai Haibo Membrane Structure Co.,
Ltd., Shanghai 200200, China)

Abstract:

To meet the requirements of architectural design, colored ETFE foils have been developed and applied to modern large public buildings.
However, as a new material, research on the properties of colored ETFE foils is relatively limited, especially the typical photothermal properties of
ETFE foils. Starting from practical engineering applications, nine kinds of colored ETFE foils and one kind of colorless transparent ETFE foil, which
were used in the Chengdu Agricultural Expo Park as representative samples, were selected for experimental testing of their light transmittance and
thermal properties. Firstly, a UV visible near-infrared spectrophotometer was used to measure the transmittance and reflectance of the test foil in the
solar radiation band. By comparing the trend and fluctuation of the solar radiation curves between colored ETFE foils and colorless transparent ETFE
foil, the changes in the light transmittance and thermal radiation property of colored ETFE foils and colorless transparent ETFE foil in the solar
radiation band were analyze. The visible light transmittance and solar radiation coefficient of the test foil were calculated and obtained. The thermal
conductivity property of the test foil was measured using laser scattering method, and the thermal conductivity coefficient and thermal resistance of
the test foil at room temperature were calculated. The changes in photothermal property parameters of ETFE foils with different colors are
summarized and compared them with colorless transparent ETFE foil. The results show that: 1) in the ultraviolet region, both the transmittance and
reflectance of colored ETFE foils are at a low level (not exceeding 30% in total), and colored ETFE foils have strong absorption capacity for
ultraviolet rays. In practical use, attention should be paid to the aging problem of colored ETFE foils. 2) The visible light transmittance and solar
radiation transmission coefficient of colored ETFE foil are lower than those of colorless transparent ETFE foil, and the thermal conductivity is
slightly lower than that of colorless transparent ETFE foil. The solar radiation absorption coefficient and thermal resistance of the colored ETFE foil
at the same thickness are both higher than those of colorless transparent ETFE foil. 3) The main factor affecting the visible light transmittance and
solar radiation coefficient of colored ETFE foils is the depth of the foil color. The lighter the foil color, the greater the visible light transmittance, the
greater the solar radiation transmission coefficient, and the smaller the absorption coefficient. As the color of the foil deepens, the absorption ability of
the foil to sunlight gradually increases, and the transmission and reflection coefficients are relatively low. 4) The main factor affecting the thermal
resistance of colored ETFE foils is the foil thickness. Under the same thickness, the thermal resistance of colored ETFE foils is 7%-14% higher than
that of colorless transparent ETFE foil. The research results indicate that using colored ETFE foil as a building enclosure structure can increase the
reflection and absorption of solar radiation by the enclosure structure, and to some extent block heat conduction, reducing the problem of excessive
indoor lighting and summer overheating.
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