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Location Description Ground cover SVF

A Information building pass way Interlocking blocks 0.129
B Library pass way Asphalt concrete 0.101
C Engineering building atrium Grass 0.04

D Student union square Grass 0.204
E Center square Grass 0.497
B Roof Concrete 0.808
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Season Date Air temperature, Ta (°C) Relative humidity, RH (%) Wind speed, v (m/s) Global radiation, Gr (w/m?)
Winter 2007/12/18 235(189-272) 71 (57.2-90.7) 1.4 (0.5-35) 323.4 (0-536.9)
2008/1/8 247(199-282) 69.9 (58.2-85.7) 0.7 (0.2-1.7) 279.7 (0-629.3)
2008/2/1 17.9(14.4-203) 78.3 (70.5-86.6) 0.7 (0.3-14) 2706 (16.6-658)
Spring 2008/3/19 26(23.5-285) 62.3 (52-80.5) 1.7 (1-3.6) 472.4 (96.5-766)
2007/4/11 239(18.1-274) 60.2 (49.6-81.5) 1.3 (02-19) 617.4 (115.7-1003.6)
2007/5/16 323(302-34) 57.7 (49.1-65.6) 2.6(1.4-3.5) 706.1 (151.3-1351.9)
Summer 2007/6/20 354(31.9-36.4) 53.4 (42.9-68.2) 1.2 (04-2) 6226 (205.8-1080.5)
2007/7/20 345 (32-35.7) 57.4 (50.7-66.3) 0.9 (0-2.6) 7314 (203-1127.7)
2006/8/15 346(31-36.1) 56 (37.2-80.2) 1.4 (09-23) 5703 (143-802.3)
Autumn 2007/9/21 32.5(302-34.1) 65.5 (57.6-76.2) 1.5 (03-26) 529 (123.2-851)
2007/10/15 27.4(22.8-29.7) 62.5 (56.4-77.9) 2(0.7-36) 4706 (2.1-800.3)
2007/11/20 23.9(206-275) 65.2 (53.5-79.3) 0.8 (0.4-2) 4003 (0-657.8)
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Wind uvw
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Temperature T

Min. and max. temperature of atmosphere (*C): 27.20 % | (min.) (max.)
Humidity q

Min. and max. relative humidity in 2m (%): 9.00 z | (min.) (max.)
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% H=
120/2=
60 cm

20cm

260 cm

175 cm =
(175-20)+(60-15)+60=260 cm
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Abstract

The human need for presence in open spaces and the influential role of climate in urban
activities and behaviors, reveals the need to pay attention to external thermal comfort. In
urban open spaces, especially in large cities with warm climates, users of urban spaces are
exposed to high thermal loads, which causes thermal discomfort. By controlling radiation
and shading, thermal comfort in the open air can be improved. By recognizing the factors
that create shadows, such as canopies and their characteristics, a favorable space can be
created to enjoy the capabilities of the outdoor space. The new membrane structures have
many of the characteristics of nomadic tents such as use of natural materials, daylight, and
are very suitable for areas with hot climates by providing shade and natural ventilation. The
present study investigates the effect of lightweight membrane canopy on outdoor thermal
comfort in Semnan city with hot and dry climate by library and simulation studies with
Ansys Fluent, ENVI-met and Lady Bug. According to the studies, the presence of membrane
canopy reduces the temperature up to 5 degrees Celsius. The simulation results also showed
that the membrane canopy cools the space below and prevents the earth from overheating,
Among the four models of: simple membrane canopy, conical, umbrella and saddle, saddle
canopy is the suitable model of canopy and has a good performance and creates a cooler
space under the canopy. Therefore, saddle lightweight membrane canopy with dimensions
of 5x5 square meters and a useful height of 3 meters is introduced as the suitable model of
membrane canopy for using by people in open urban spaces in hot and dry climates.

Keywords: Membrane structure, Canopy, Outdoor thermal comfort, Hot and dry climate,
Semnan city, Energy software
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