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PUSHING THE “ENVELOPE” 

 
Thermal Comfort in a naturally ventilated building in Hot-Humid 

climate in India 

Session 01 – Building India with GRIHA 

The GRIHA Summit 

12-13th March 2015 

India Habitat Centre 

Lodhi Road 

New Delhi 
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TABLE 1 Desirable wind speeds for thermal comfort conditions 

(Clause 4.3.1)  

DBT RELATIVE HUMIDITY (PERCENT) 

“C  30 40 50 60 70 80 90 

  (Wind Speed, m/s) 

28 *  *  *  *  *  *  *  

29 *  *  *  *  *  0.06 0.19 

30 *  *  *  0.06 0.24 0.53 0.85 

31 *  0.06 0.24 0.53 1.04 1.47 2.1 

32 0.2 0.46 0.94 1.59 2.26 3.04 +  

33 0.11 1.36 2.12 3 +  +  +  

34 1.85 2.12 +  +  +  +  +  

35 3.2 +  +  +  +  +  +  

*None  

+' Higher than those acceptable in practice.  

TABLE 2 Min. wind speed for just-acceptable warm conditions 

(Clause 4.3. I) 

DBT RELATIVE HUMIDITY (PERCENT)  

“C  30 40 50 60 70 80 90 

  (Wind Speed, m/s) 

28 *  *  *  *  *  *  *  

29 *  *  *  *  *  *  *  

30 *  *  *  *  *  *  *  

31 *  *  *  *  *  0.06 0.23 

32 *  *  *  0.09 0.29 0.6 0.94 

33 *  0.04 0.24 0.6 1.04 1.85 2.1 

34 0.15 0.46 0.94 1.6 2.26 3.05 +  

35 0.68 1.36 2.1 3.05 +  +  +  

36 1.72 2.7 +  +  +  +  +  

*None  

+' Higher than those acceptable in practice.  

Source:  M.A. Humphreys, A simple theoretical derivation of 
thermal comfort conditions, Journal of the Institute of Heating and 
Ventilating Engineers 33 (1970) 95–98. 
 
Source:  Adaptive thermal comfort standards in the hot–humid 
tropics, Fergus Nicol∗ Oxford Centre for Sustainable Development, 
Oxford Brookes University, Gipsy Lane, Oxford OX3 0BP, UK 

• Fan use increases the comfort temperature by about 

2 K over a wide range of outdoor temperatures – 

Fergus Nicol   

• Air movement shifting the comfort temperature up by 

as much as 4 K, and in Roorkie, North India, Sharma 

M, Ali S and Nicol J. 

• Zhang et al. analyzed the ASHRAE database and 

found comfort temperatures in the range of 25.5 - 

28 deg C with ceiling fan 

• They further observed that the use of additional 

personal fans pushed the upper boundary of comfort 

range to 30 C. 

• In a climate chamber study, subjects accepted the 

thermal conditions at 28e32 C under ceiling fans 

when the air velocity was above the ASHRAE limit of 

0.8 m/s 

• Thermal comfort being achieved with personally 

controlled air movement, up to 30 deg C and 

60%RH, and acceptable perceived air quality being 

maintained up to 30 deg C and 80% RH, without 

discomfort from humidity, air movement or eye-

dryness - Zhai Y, Zhang H, Zhang Y, Pasut W, Arens E, 

Meng Q. 

• Indraganti, M., Ooka, R., Rijal, H.B., Brager, Gail S. 
(2014) ‘Adaptive model of thermal comfort for 
offices in hot and humid climates of India’. 
Building and Environment, 74. p.p.39-53 

• Indraganti, M. (2010)Behavioural adaptation and 
the use of environmental controls in summer for 
thermal comfort in apartments in India; Energy 
and Buildings, 42. p.p. 1019–1025.  

• CARBSE Studies from CEPT – available at 
http://www.carbse.org/wp-
content/uploads/2014/09/Introduction_IMAC20
14.pdf  

• M.A. Humphreys and Fergus Nicol studies and a 
separate study “Circulating fans for summer and 
winter comfort and indoor energy efficiency, 
Richard Aynsley”  conceptualizing standard 
effective temperature. Which decreases with 
increase in wind velocity. i.e. @35C with 
0.15m/s, SET = 36.3 and  @35C with 3.0m/s, SET 
= 29.3 . (see the slides 4 and 7 in KB TCA 
presentation) 
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