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Analysis of Using Nano Aerogel Glazing on Solar Heat Gain and Cooling Load in an
Office at Hot and Dry, Hot and Humid and Cold Climates of Iran

J. Shaeri*”, M. Yaghoubi?, M. Aliabadi®, R. Vakilinazhad®
! MA. Student, Arch. Eng., Shiraz Univ., Shiraz, Iran
2 Prof., Mech. Eng., Shiraz Univ., Shiraz, Iran
% Assis. Prof., Arch. Eng., Shiraz Univ., Shiraz, Iran.

Abstract

Population growth and high rise of living standard increased energy demand in the construction sector
considerably. In buildings, a lot of energy is lost through windows glasses. The purpose of this study is to
investigate the effect of double-glazed glass with nano-aeorgel (nanogel) insulation compared to simple glass
of 3mm and double-glazed glass on solar gain reduction of cooling load of an office building in Bushehr
with hot and humid, Shiraz with warm and dry and Tabriz with cold climate. For this purpose, a three-floor
office building is simulated as a model building by Designbuilder Software and solar heat gain and cooling
load are calculated for each case. The results indicate that the use of glass nanogel in Bushehr reduced 62%
of solar gain and 21% of cooling load compared to the simple glass window. Using nanogel glass in Shiraz
reduced 70.3 % solar gain compared to simple glass, 25 % of cooling load compared to simple glass and 8 %
compared to double-glazed glass. Using nanogel glass in Tabriz has caused to decrease solar gain about 60%
and cooling load 16.6% compared with simple glass.

Keywords: Cooling Load; Solar Heat Gain; Nanogel Glass; Office Building; Hot and Dry; Hot and Humid,;
Cold.
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! Diffuse Light



e K 35 (g0 5 5 SN0l 39 (5101 il S il 51 3 ok s95 030 39 910 05T Al 3 o0lhil oy 1 | VYV

—&—transmittance

—B-reflectivity at front side

0.3 —s—reflectivity at back side
0.2 -
0.1

0

300 800 1300 1800 2300
Wavelength (nm)
A

1 -
0.9 - —s—transmittance
0.8 - —B-reflectivity at front side

0.7 4 —&—reflectivity at back side

Wavelength (nm)
B

O yb 3 598 Sl cy g JUAT o e dhann Lo - Y ST
(B) Ji9b @ile o adonds (A) LIl 93 0 s
DYl U590 @ale b i

2 090 S e 9 ol ! el Y-
bme b ocebie gl 2k Gly 5 Gl
425 b el Jla5 0590 (S (oorlll Jalge anlllae cpgel
5 £ mell ez LIS Olnl insS ol ok e &
Sl osbe g Jutae g s WSS 5 05 sk
(o opl o cwl eals el las YO USE o aS
9 3 ol by o SaS g 08 il Ll sla el
aload il addllas (6l wogbye 5 o5 @8l L i

(¥ Jss)
5 cwl oy Jld g Jled ebe o Gdle sk
Glod lawgio g cal YO M/S Jlo [0 oL Cas ps lawgie
ol hwgie guimes cwd YO C Jlo jo b
e sl Jl )J“}:‘ I TS
Vit Jyere dudye> il Lawgie o YY/YKWhH/m?

2 Diffuse Horizontal Solar Radiation
% Direct Normal Solar Radiation
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2 Solar heat gain coefficient (SHGC)
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