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Impact of Shading on Building Cooling and
Lighting Energy Consumption in Summer

LI Zhengrong* , PAN Xinyu''?, ZHAO Qun®

(1. College of Mechanical Engineering, Tongji University, Shanghai
200092, China; 2. China Shipbuilding NDRI Engineering Co. Ltd. ,
Shanghai 200063, China; 3. College of Architecture and Urban
Planning, Tongji University, Shanghai 200092, China)

Abstract:

optical performance of three kinds of rollers, and then the

The study measured shading coefficients and

combined cooling and lighting energy consumption and
combined energy-saving coefficients were obtained. A typical
room and window to wall ratios were established to assess the
impact of shading devices on the cooling and lighting energy
consumption. The results show that the roller with high
visible transmittance and a low shading coefficient is more
energy-saving. When the window to wall ratio equals to 0. 3
and 0. 5, respectively, the energy-saving rate of the roller

reaches 66% and 47 % correspondingly in comparison with the

ks H . 2012—-03—07
HEE&WE . ERAAPEFES (51278349)

standard glass. When the window to wall ratio is 0. 3 and
fluorescent lights are used, the control logic of the roller can
save energy by 5.4%. If halogen tungsten lights are used,
the control method even can save energy by 20.7% . Based on
the simulation and calculation results, when outdoor daylight
and thermal environment are taken into consideration,
energy-saving shading devices are proposed to have high

visible transmittance and solar light reflectance.

Key words: building energy efficiency; shading; cooling

energy consumption; lighting energy consumption
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Tab.1 Characteristic parameters of three

kinds of roller specimens
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Fig.1 The experimental principle of shading coefficients
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Tab.2 The measured results of shading coefficients

of three kinds of roller specimens
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Tab.3 Dimming performance of three

kinds of roller specimens
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Tab.4 Total solar energy transmittance and absorption

rate of three kinds of roller specimens
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Tab.5 Visible light reflectance of indoor surfaces
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Tab.6 The computed results of comprehensive energy-saving rate of all the simulation groups

&R AL, HHGH HIAREFRE/ (kW » h) TRHARERE/ (kW » h) Cie/(kW « h) Cere/ (kW + h)
R 0. 30 1.93 0. 00 1.93 1.00
bz 0. 50 3.14 0. 00 3.14 1. 00
I 0. 30 1.22 3.75 4,97 2.57
1% 0. 50 1. 97 3.75 5.72 1.82
P 0. 30 1.08 0.77 1.85 0. 96
25 0. 50 1.75 0. 24 1.99 0. 63
IS 0. 30 0. 87 0.41 1. 27 0. 66
35 0. 50 1. 40 0. 08 1. 48 0.47
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Fig.2 The hourly combined cooling and lighting energy consumption in 3 cases
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Tab.7 The hourly energy consumption index with different artificial lights and control strategies
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13:00 0. 061 0051 0. 061 0,061
14:00 0. 095 0,098 0. 095 0,095
15,00 0.136 0136 0.136 0. 138
1600 0. 167 0 167 0.167 0, 167
17:00 0.177 o1 0.177 017

I<378 1.274 1.01 1. 046 0.99
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Fig.3 An overview of shading performance
of different shading devices
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