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Experimental Study on Indoor Photothermal Effect of Light-transmitting Concrete Building
Liao Wensheng Chen Bin Zhou Zhi
( Dalian University of Technology, Dalian, 116024 )

[ Abstract]  Characterized by transparent natural light, Light-transmitting concrete made of translucent materials such as optical
fiber, resin, and plexiglass with normal concrete, not only can improve lighting level of buildings, but also reduces their energy
consumption for artificial lighting, reducing window-wall ratio and avoiding occurrences of cold air infiltration, cold and hot bridge
by the increase of windows. In this paper, three typical light conductive materials (optical fiber, resin and organic glass) are tested
with lengths of 200mm, which their transmittances are 18.27%, 9.84% and 12.96%, respectively. Considering the economy of light
conductive materials and its complicated construction technology, this research selects the organic glass as the transmittance
material for Light-transmitting concrete block, tested by Compressive strength and freeze-thaw cycling experiment. The results
show that the increase of contact area between light conductivity and concrete matrix is an important factor affecting the decline of

its mechanical properties and durability. The optimal size of Light-transmitting concrete block is determined to construct the
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experimental platform of translucent concrete building based on the theory upon with reinforced masonry construction process.
From the perspective of building system, the indoor light and thermal environment in Light-transmitting concrete building is
analyzed and evaluated under specific light and thermal climatic in Dalian. The results show that under the conditions of winter,
summer, sunny and cloudy in the Light-transmitting concrete experimental room of which south reconstruction area is 0.56m? with
light conductive volumetric doping ratio 12.56% , indoor illumination level increases by 62.11ux, 86.6 lux, 22.4 lux and 28.5 lux;
Indoor illumination uniformity increased by 2.38%, 4.25%, 1.32%, and 3.13%; and artificial lighting time decreased by 3.48%,

14.46%, 2.95%, and 7.21%, respectively. It also analyzes the effect of Light-transmitting concrete wall on indoor thermal comfort

in various time empirically.

[Keywords]

0 38§

R 45t 5 e 5 4 21 (International Energy
Agency) Ziil, #2020 fEHFEREVR R0 EL 1990
e 50% Ao G SR ) REFEAE S RERE B 26
R E AL, BRI ST REROR, JER AT
RE. fIKAERE. ZThRE. L] ALRuBr B b S a1 k)
DA S AL G R T 22 e e 70« BB EE o i
T N AR BB RS . Rk, KIEEHE
SRR R AN TR, 03P S R ) N R
MR =, ER SRR AR ) () LA MR R e P R A, G
X T v = SR B B R SR DA S R =,
] {58 N 345 RAF I E ARG AN B E . itk
FCIR B L EORNAB A, SR HZE G R =
HMR ORI H RO B = A, T s ik
K B N IR RERE, 1 AE AL Stk ik
NATTDTRS S 5 S B I 1) R o

175 6 VR e N 2 B & R BT Aron
losonczil?I7E 2002 FFEA3 e, B {E 51 AR Z ¥
F I IE o B A XA R R B 7D TR L
JEITRER 1 RE T APERRTE, JFRX e B
FRPR I FZ M0 PR 2 AT 7 A1, A o 2 INIdE
JEIREE LI REHIL A R, RN A
VR R M R 7 D VR el L TR A ) S A ABTRE A
BT e DL AGE TR & L FER A N TR B B
SERMTHETC, 02 E TR EE L AR RERIUR ),
SR H A A A0 2 ] E TR e e R A
JERFREEF i (R SR D . HOR 22 A2 38 HUE B4,
RITTIEHATRIE T -

AL B A 0E VR IR 7 S RE
TR AN ' P B SEIR AT T 2R Al |, R @ IR
g 2 3 M o = DL B ) 1R T 00 B & 7 Y 2 BT N
Ry &PEPE. TREE AT AT

Transparent concrete; Indoor environment; Photothermal environmental effect; Experimental study

1 SCIGHLA
1.1 E TR R

3% G R Bk 2 ph VR B AR Sl A e R 4y
HA MM REE A, AT s MA
BLIE 3 = Fh i DL SR AR 34T W 1 B 1)
FERMR, KEH 200mm B =F S0 R
FECER BN 1827% 9.84%F1 12.96%, i T
AR BF RN T T2 B R, e
WL FSAE N A SO e IR S LI SR k) o TR E
- FARK I E 5 SR AR, AT SR
Je it A RIS B B R Sh 56 A [ 22 IRIE B 23R
BANE & R 1 FTR B 5 MR T 1 1 4 Sz TR vk
T IR B S T AR AR ) £ T2 4% a2 B
N BE IR EE L IE, 32 # GB/T 50081-2002(
R EE L e I T AR ME ) A GB/T
50082-2009 (X 38 7 i 1 JUT 1k A AP Sz U v
PRiE) AT W1 3 BTt v R AN A VEE A
g R WY G TR B RIER 1) 77 2 PR RE AT A 1 B
SRS A LB i B, Stk SR E L
A P ik R 2 o T R ) B L DR R T, Rkt
PLSOE AR FARR S 4 b, RImAUR RN &
FeA RS IR AT RER B, SR T AR UE I 6 TRt
b B 2 A R AR S T R %) TG ) A
it T2, me2fie 17 4 Brs i iR & L)
B RAF.

%1 BESURRLEAEL

Table 1 Self-compacting concrete matrix ratio

GBS PR iy </ SV ¥ | K

HE/g 353 107 680 33 136




9534 B 2 W) B, S IR R A IAEDE RN SLIR T <141«

Bl 1 ShEERRNR
Fig.1 Light guide light transmittance test
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Fig.2 Self-made transparent concrete block
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Fig.3 Mechanical properties and durability test
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Fig.4 Light-transmissive concrete block size
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Fig.9 Indoor hourly illuminance error bar in winter and
summer
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Fig.11 Timely variation of indoor illumination in winter
and summer
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