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The Effect of Shading Louvers on the Solar Radiation

Heat Gain of Buildings in Xiamen

TAO Qiuhua
(School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China)

Abstract: Based on the radiation calculation model and hourly heat transfer calculating model, effects of shad-
ing louvers are studied on buildings in Xiamen, and results show that, compared with no shading, shading effect
of shuttle louvers and perforated louvers are obvious, especially the shuttle louvers; shading louvers can effec-
tively reduce the peak heat gain of wall and window, and the effect increases in the rotation angle; however,
shading louvers can reduce the cooling capacity of the building envelope at night. The greater the reflectivity of
the surface of the plate, the greater the solar heat gain of window, which is more obvious when the rotation an-
gle of the louvers is smaller, however the difference is very small when the rotation angle is larger. Finally,
shading strategy for buildings in Xiamen is brought up. In the summer, the rotation angle should be as large as
possible to prevent the solar heat gain. In the winter, rotation angle should be adjusted to face the direction of
the sun as far as possible to let more solar radiation into the room.
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Fig.1 Schematic diagram of a building envelope system with external louvers shading
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Fig.2 Schematic diagram of heat balance between
lays of building envelope
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Tab.1 Geometrical size and optical properties of louver specimens

B L e & Width [a] i Spacing 5% Chord height FRALE U R FFLR
Type of couvers /mm /mm /mm Total surface reflectivity ~ Perforation rate
AR i 300 260 25 0.52 0
Shuttle louvers
UL 2 £ LAk

300 260 25 0.52 0.05

Circular perforated louvers
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Tab.2 Hourly outdoor radiation,temperature and wind speed distribution in summer design day

KPS ACFIEE SEEAUY R E

GEIE OMEAMRE  WMRE  RMEE  OPREE KRR g
Hﬂ’ZIJ Horizontal total Horizontal Vertical surface Normal direct Drought bulb {E’JE Effective > .
. . . . - .. Ground surface Wind speed/
Hour radiation diffuse radiation diffuse radiation radiation temperature/  sky temperature/ /K 1
intensity/ intensity/ intensity/ intensity/ K K temperature (m-s™)

(Wem™) (W-m™?) (W-m™?) (W-m?)

0 0.0 0.0 0.0 0.0 299.1 276.4 297.7 1.0
1 0.0 0.0 0.0 0.0 298.9 276.6 297.9 1.0
2 0.0 0.0 0.0 0.0 298.4 276.5 297.8 1.0
3 0.0 0.0 0.0 0.0 298.0 276.5 297.8 1.0
4 0.0 0.0 0.0 0.0 297.9 276.6 297.9 1.0
5 99.8 22.5 22.7 449.7 298.1 277.3 298.6 1.0
6 267.3 38.8 50.1 587.3 298.7 278.8 299.9 1.0
7 449.3 65.2 84.3 650.3 299.5 281.4 302.3 1.0
8 626.7 90.9 117.5 701.6 300.6 285.0 305.7 1.0
9 774.5 112.3 145.2 740.3 301.7 289.3 309.7 1.0
10 870.3 126.2 163.2 763.9 302.8 293.7 313.9 1.0
11 898.8 130.3 168.5 770.7 303.8 297.5 317.5 1.0
12 855.4 124.1 160. 4 760.3 304.6 300.1 320.2 1.0
13 726.2 163.8 165.4 645.7 305.2 301.1 321.2 2.0
14 337.5 337.5 207.6 0.0 305.4 300.0 320.2 2.0
15 399.2 90.0 90.9 562.0 305.0 297.3 317.6 2.0
16 230.7 33.5 43.3 573.1 304.0 293.4 313.9 2.0
17 69.9 15.8 15.9 427.4 302.7 289.0 309.8 2.0
18 0.0 0.0 0.0 0.0 301.4 284.6 305.8 2.0
19 0.0 0.0 0.0 0.0 300.4 281.0 302.4 3.0
20 0.0 0.0 0.0 0.0 299.7 278.7 300.2 3.0
21 0.0 0.0 0.0 0.0 299.5 277.4 299.0 3.0
22 0.0 0.0 0.0 0.0 299.5 277.0 298.5 3.0
23 0.0 0.0 0.0 0.0 299.6 277.1 298.4 3.0

3 REERKSTH
3.1 EFTHR, HERSENHHIERBNREZHAYFHRERZIE

ST PH BAR SLR R  JF 45 A PR 250 R SRR S PO TR, iR B LA
T AN Ta) B FH R 4P S5 A8 Y AR RS AR i

1) HZFu SR

FBEEAFTOT, BRI AR I RN SRR, SR BIE B 5 1892 LSOO 7 1A% Pk (452

http : /xuebaobangong. jmu. edu. cn/zkb



% 6 3]

PSR AR ;3 FH BRSO BT T e SR K B A S A R A S 57 -

Wi, P4 AR O 4500, XUZBEEE ST LB Pvm A b i 2, mill 4 aT LA . AR T 0
PHTEIE , HIE BARAN 2 FLAITOE SR A PR B AR 3 LR, G R B 3L L 2 AL TR AR RICR S 47
EATLUR L, i TR A AT, (A8 AR R AT BE JT B IORHE 8 ~ 16 W/m?

B

44  Heat gain/W

1700 - THNE. SURY
1500 - o~ e "._ “+&es JCiE A No shading
1300 - y ": == R B Shuttle louvers
1100 - A » - [N ZEFL B Circular perforated louvers
900 - g
700 -
500 -
300 -
o o T
—IOOM Aeod ; ; ‘I* ........ A
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

i %) Time
B4 VWEFEBHFOZRMEHRE

Fig.4 Hourly heat gain of double glazing window
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Fig.5 The influence of shuttle louvers and circular perforated louvers on hourly heat transfer of the wall
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Fig.6 Hourly heat gain of windows under different total reflectances
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Fig.7 Hourly heat gain of windows on the summer design day
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Tab.3 The peak heat gain of windows on the summer design day
FHARF A Rotation angle/ (°) 0 15 30 45 60 75
B R (H A U IR H 3 H Reduction in percentage/ % 41.5 46.8 52.9 59.4 68.6 80.0
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Fig.8 Hourly heat gain of windows on the winter design day
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Tab.4 The peak heat gain of window on the winter design day

FHMR A Ff Rotation angle/ (°) 0 -15 -30 -40 -45 -60
R 2 WA A3 IR/ 43 HE Reduction in percentage/ % 56.7 40.1 18.9 15.2 18.8 46. 4
M4 aT, AT H N R IR A, AR BRI (B = - 40°) REmxT RKHESH I, 1K
PHERSTHEAZE N,

FEI42 (12 4.1 AL 2 ), SR K BIAREBE Ao gk 5 s,
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Tab.5 Statistics of the south projection angle hours for Xiamen in winter

5% FAVE I Projection angle range/ () 0~15 15 ~30 30 ~45 45 ~60
12 A %5 £ /NSEL South projection angle hours in December/h 0 60 210 0
1 A 45 A /NI 5L South projection angle hours in January/h 0 41 196 42
2 AR5 A /N South projection angle hours in February/h 0 2 54 205
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