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Indian population in various climate zone — urban land
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Background, and Recap: Comfort

* The conscious mind appears to reach
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* direct temperature and moisture sensations
from the skin

002/@

* deep body temperatures

o efforts necessary to regulate body
temperatures
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Background, and Recap: Comfort
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Background, and Recap: Historic Approach (Heat Balance)

» Many standards of thermal comfort are

M—W=(qgy+0.+S based on a heat balance model of the human
= (C+R+Eg) + (Crs + Ered) * (Sy + S¢y) bodly.

Where,

M = rate of metabolic heat production, W/m? e Derived from extensive experimentg Ta

W = rate of mechanical work accomplished, W/m? climate chambers.

(s = total rate of heat loss from skin, W/m?

(e = total rate of heat loss through respiration, W/m?

 consible heat loss from skin. Wi * Universally applicable across all building
C+ R =sensible heat loss from skin, Wim types, climates and populations.
E, = total rate of evaporative heat loss from skin, W/m?

C,.s = rate of convective heat loss from respiration, W/m?

« Strict reliance on laboratory based comfort

standards ignores the important contextual
| Influences that can attenuate responses to a
S, = rate of heat storage in core compartment, W/m? giVEﬂ set of thermal conditions

E,. = rate of evaporative heat loss from respiration, W/m?

S = rate of heat storage in skin compartment, W/m?
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Background, and Recap: Adaptive Model

[ Indoor EnvironmentJ
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Physiological
. Thermoregulation

 People naturally adapt and make adjustments in
order to reduce discomfort

* Important factor behind adaptive process:
Outside weather conditions

 Voluntary Adjustments: altering activity,

e E ] posture, clothing, opening or closing windows

[ Discomfort

B
) |

Outdoor * Involuntary Adjustments: shivering, sweating,
blood flow
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Background, and Recap: Indian Studies

T « British Scientist Dr Webb and M.R Sharma (1984-86)
' from CBRI Roorkee developed Tropical Summer
Index, SP 41. NBC India

* India Model for Adaptive Thermal Comfort, (IMAC)
by CEPT University (2014-16), based on Air
Conditioned Buildings, Mixed Mode Buildings and
Naturally Ventilated buildings

» Three equations for three kind of commercial and Office
Buildings

* National Building Code 2016, ECBC 2017, Basis of ENS’s
RETV and other green building rating programs

« ASHRAE Database 2, IMAC of the largest dataset in the
world
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Background, and Recap: Indian Studies based on Adaptive Approach & Residential
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Sunil Kumar Sansaniwal, Jyotirmay Mathur, Vishal Garg & Rajat Gupta (2020) Review of studies on thermal comfort in Indian residential buildings, Science and Technology

for the Built Environment, 26:6, 727-748, DOI: 10.1080/23744731.2020.1724734

Location of study
1. Around India
2. Kerala

3. Tezpur

4. Thanjavur

5. Chidambaram
6. Chennai

7. Sugganahalli
8. Bhopal

9. Hyderabad

10. Hyderabad
11 Jaipur

12 Jaipur

13. Chandigarh & Roorkee
14, Darjeeling
15. Cherrapunjee

16. Imphal
17. Ahmedabad
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India Model for Adaptive Comfort — Residential (IMAC-R)
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Methodology : IMAC - Residential
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Data Collection Method : Protocol

[ Data Collected ]
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Data Collection Method : Protocol

[

Data Collected

[ One time }
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https://forms.gle/edc1b6VgRgkmuJ8QA

Data Collection Method : Protocol

[ Data Collected ]

[ One time }
|
v v
Baseline L
[ @ } [ Building plan ]
4 o ) /
Building details:
Typology
Construction material
No. of floors, rooms
\
4 o I
Occupant details:
Eme, Age, Gender, OCC_ID**
~ - North arrow
4 ) Rooms and dimensions
d) Details of electric appliances Details of doors & windows
N y \\ Details of fans & ACs /
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Data Collection Method : Protocol

[ Data Collected ]
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[ One time } [ Instantaneous }
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[ E } [ Building plan }
4 o ) /
Building details:
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~ - North arrow
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d) Details of electric appliances Details of doors & windows
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Data Collection Method : Protocol

[ Data Collected ]

|

/
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Construction material

No. of floors, rooms
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ﬂ Equipment battery

Checklist*

Checklist form for:

Equipment working

Cell phone battery

[ RNRH }
survey*

/ Personal parameters
Thermal Sensation Vote
« Thermal Acceptance Vote
Thermal Preference Vote
« CLO
\e_ met /

Air temperature (Ta)
Relative Humidity (RH)
Air Velocity (Va)

 Environmental parameters

4 ) Rooms and dimensions \»__Globe Temperature (Tg) /
| : : : : i Cell phone network : : A
U Details of electric appliances Details of doors & windows Details regarding fans,
N J Details of fans & ACs / \ / _ ACs, Heater, Windows
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https://forms.gle/QL8xF7UiwG1d495y9
https://forms.gle/ZukKPV8Updzpi8ak6
https://forms.gle/edc1b6VgRgkmuJ8QA

Indoor air temp vs RH —Binned
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Strategic Decisions for the basis of the model development
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 National Model based on 30 days
running mean (7 days , UTCI)

* Mixed Mode Operations
(Naturally ventilated, Air
Conditioned)

* Methodology In consistent with
IMAC (G constant, ATHB )
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India Model for Adaptive Comfort — Residential
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India Model for Adaptive Comfort — Residential, Comparison
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India Model for Adaptive Comfort — Residential, Comparison

B IMAC-R
§ B 2
#3) = e EN 15251
28
20
13 |
Tneut i 0'48(Tout-?l)RM-\\-’) + ]848
Tncut ~ (-)'SB(T-:&I[-'?[)IC\I \\7) + 18.80
l O l 1 | 1 ] | {
0 5 10 15 20 25 30 35 40

Weighted 7-Day Outdoor Running Mean Temperature (°C)

India Model for Adaptive Comfort — Residential (IMAC-R), Tuesday, 15" Sept 2022, ANGAN 2022 20/22



India Model for Adaptive Comfort — Residential, Application
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India Model for Adaptive Comfort — Residential, Application
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