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Adaptive Thermal Comfort in the two college campuse of Salesian
College, Darjeeling — Effect of difference in altiide

By
"lISamar Thapd?Ajay Kr. Bansal*Goutam Kr. Panda
#1 2Department of Electrical Engineering, Poornima énsity, Jaipur (India);
3 Jalpaiguri Govt. Engineering College, JalpaigWiB.):

ABSTRACT Thermal comfort standards help building designers to previgood indoor climate as well as
optimization of energy consumption in a buildinguélly, Predicted Mean Vote (PMV) model which hadasis on the
extensive climate chamber experiments is utilipedstimate the comfort condition for a building.Wéwer, the recent
studies in the field of thermal comfort shows ttis# commonly used PMV model frequently underestsnand
overestimates the thermal sensation in cooler aadngr condition in the real conditions leading toremre extreme set
point temperature than required thus with higherery consumption. This discrepancy in predicted aoctlal
sensation was explained by the adaptive theoryarekes where the subjects have various adaptivenppities to
make themselves more comfortable than as preditiediever, the field survey based adaptive comftamdards
depend upon several factors like the local climatmdition, ethnicity, etc. In this paper, we pmséhe results of
adaptive thermal comfort based field study condiicte two campuses of the same institution sepaiayealtitude. A
total of 1147 datasets were collected from 356 exttbj with age group 18 — 29 years, most of whone wetlege
students. We have discussed the variation of cigthisulation and thermal neutrality both with thkitude and with
outdoor conditions. A wider range of indoor tempara for which the subjects voted neutral was sspecially on the
lower side (12.5° - 32.3°C) in comparison to prexastudies.
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1. INTRODUCTION

Building sector holds tremendous potential for @mation of energy as it consumes 48% of the tetargy
worldwide for its construction, operation and mair@nce. And in India, providing thermal comfortands consumes
about 48% of the energy used in this sector [1lsTa reduction of energy consumption in this seet@n by a small
fraction will lead to substantial savings considgrthe huge population of the country.

Naturally ventilated (NV) buildings as comparedatoconditioned (AC) buildings consume lesser epdog its
running throughout its lifespan. This happens scahse they entirely depend upon fans and windowisowi any
mechanical ventilation for providing thermal contftw its occupants. Thermal comfort is defined @t condition of
mind which expresses satisfaction with the theremaironment” [2].

Two methods are generally used for thermal comfoadels. First, the Fanger's climate chamber based
Predicted Mean Vote — Percentage Predicted Difisati€PMV-PPD) model [3]. This method utilize theuf indoor
environmental variables, air temperature, meanarddiemperature, relative humidity, air velocitydatwo personal
variables, clothing insulation and metabolic atyito calculate the PMV based comfort conditiomiseven point scale.
This model however being a laboratory based is lenabtake care of various adaptive approachesthapants take so
as to make them-selves comfortable. This PMV mdidies, frequently either underestimates the thesmakation in
cold conditions or overestimates in warm conditipfs This advices for a higher set point tempematfor heating
during cold conditions and lower set point tempam®tfor cooling during warm conditions than would btherwise
required by the occupants, thereby leading to as®d energy consumption.

In contrast, the adaptive principle states, “ihamge occurs such as to produce discomfort, peept in ways
which tend to restore their comfort” [5]. In actuatloor environment, occupants use different adeptpportunities or
approaches according to their own preference ierota obtain thermal comfort. Adaptations are @havioral, which
include change in the clothing pattern, opening aluw$ing of windows, ventilators, etc; (ii) physigical, i.e. the
acclimatization of an individual to the environmantondition; and (iii) psychological, which incladthe thermal
expectation of the individual from the environment.

In India there are no thermal comfort standardso harrow ranges of temperatures, 23° - 26° C fonrsars
and 21° - 23° C for winter are prescribed by thdidfel Building Code (NBC) of India [6] irrespectivof its wide
geographic, climatic and ethic variations whicheeaf§ adaptations and thereby thermal comfort. Heweaecent
adaptive thermal comfort based studies in Indiatdimgs in hot and humid climates showed comfomperatures much
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