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Refrigeration and Air Conditioning Sectional Committee, ME 03

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Refrigeration and Air Conditioning Sectional Committee had been approved by the Mechanical Engineering
Division Council

This Indian Standard was published in 1975 with a view to make the data available for outside design
conditions for air conditioning for summer months In this standard the outside design conditions were based
on the percentage occurrence, that is, the total number of hours when a particular temperature has been
equalled or exceeded during the three summer months in 10 years The design conditions for 16 important
cities in the country based on 10 percent, 5 percent. 2 5 percent and 1 percent occurrence of maximum temperature
were established

With the major spurt in the construction of multi-storeyed buildings in the metropolitan cities, the installations
of central air conditioning systems have become an absolute requisite The outside design conditions which
form the basis of calculating the capacity of the plant that will be necessary for a building in a particular
location in the country, becomes an effective tool for the guidance ofthe air conditioning industry

The wide divergence of climatic conditions in the different parts of the country indicates that the same conditions
may not be suitable for the design of air conditioning installations in different cities The necessity, therefore,
of laying down the realistic design conditions to suit the different locations has been realized

Erstwhile ISI now BIS took up the work of establishing outside design conditions for different cities as a
collaborative project with the Central Building Research Institute. Roorkee, and India Meteorological Department,
New Delhi Based on the hourly record, for the various cities, made available by India Meteorological Department,
regarding the simulianeous dry and wet bulb temperatures for the months of April, May and June for 10
consecutive years, the Central Building Research Institute had done the frequency analysis and computed the
data for outside design temperatures to be used as the basis of air conditioning design

Since this standard provided outside design conditions for summer months only and that too of 16 stations only,
there was need for updating the standard to cover design conditions for summer, monsoon and winter and to
furnish data for more stations so that these could become useful for the engineers, professionals and organizations
engaged in air conditioning, heating, ventilation, energy analysis and conservation aspects of buildings Hence
the first revision of this standard has been undertaken

Ministry of Non-Conventional Energy Sources sponsored the project to compile the data for 58 cities ASHRAE
and ISHRAE Indian Society of Heating. Refrigerating and Air Conditioning Engineers' actively associated in
the project with assistance from Tata Energy Research Institute (TERI) The list of stations was finalized in
consultation with Indian Meteorological Department (IMD). Govt of India Two important criteria for selecting
the sites for collection of weather data were the importance of the site/stations from the point of view of high
economic or construction activity, and the availability of weather data for those stations Initially the project
team, decided to procure synoptic hour data from IMU for 94 stations The data was not of acceptable quality
for a number of stations and for this reason, only 58 stations were Finally selected for the development of
ambient design conditions

Composition of the Committee responsible for the formulation of this standard is given in Annex A.

In this revision the design conditions cover 58 stations of the country and the data is furnished in International
format as adopted by 1997 ASHRAE Handbook—Fundamental (American Society of Heating Refrigerating
and Air Conditioning Engineers, Inc)



AMENDMENT NO. 1 MARCH 2003
TO
IS 7896 : 2001 DATA FOR OUTSIDE DESIGN
CONDITIONS FOR AIR CONDITIONING
FOR INDIAN CITIES

( First Revision )

( Page 2, Table 1, third column heading and as sub-columns ) — Substitute
'Cooling  WB/MCDB' for 'Cooling DBMCDB and 'WB' in place of 'DD'
respectively

( Page 2. Table 1 fourth column heading ) — Substitute 'Heating DB/MCWB'
for 'Heating DB/MCDB'

( Page 2. Table 1, Data against ‘Station Name' Chennai in the fourth
column  'Heating DB/MCWB' ) — Substitute '187' jfor '202' under 99 6%
MCWB and '20 2'for '18 7' under 99 0% DB.

( Page 2, Table 1 Data against ‘Station Name' Nagpur in the third column
Cooling WB/MCDB ) — Substitute '27 3' for '21 2' under 0 4% WB

(ME 03)

Reprography Unit, BIS, New Delhi India
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Indian Standard

DATA FOR OUTSIDE DESIGN CONDITIONS FOR
AIR CONDITIONING FOR INDIAN CITIES
( First Revision )

1 SCOPE

This standard covers the outside design conditions
for air conditioning and heating or intemationally
accepted format, explained hereunder

a) Dry bulb (DB) temperature corresponding to
0 4 percent, 1 0 percent and 2 0 percent
annual cumulative frequency of occurrence
and the mean coincidental wet bulb
temperature (MCWB) (Summer - Cooling
DB/MCWB)

b) Wet bulb (WB) temperature corresponding
to 0 4 percent. 1 0 percent and 2 0 percent
annual cumulative frequency of occurrence
and the mean coincidental dry bulb
temperature (Monsoon - Cooling WB/
MCDB)

c¢) Dry bulb (DB) temperature corresponding to
99 6 percent and 99.0 percent annual
cumalative frequency of occurrence and the
mean coincidental wet bulb temperature
(Winter - Heating DB/ MCWB)

2 OUTSIDE DESIGN CONDITIONS

2.1 The outside design conditions for 58 stations is
given in Table 1

2.2 Basis of Arriving at Outside Design Conditions

2.2.1 The cumulative frequency distribution curves for
dry bulb temperature and wet bulb temperature were

obtained using the entire sequence of these parameters
for all the available years for each station, after
calculating the frequencies of temperature m a bin size
of 0 1°C The design temperatures had been derived
directly from the cumulative frequency curves.

2.2.2 Values of ambient dry bulb and wet bulb
temperatures to the various annual percentiles
represent the value that is exceeded on average by the
indicated percentage of the total number of hours The
0 4%, 1 0%, 2.0% values are exceeded on average 35,
88 and 175 hours in a year The 99 0% and 99 6%
values are defined in the same way but are usually
viewed as the values for which the corresponding
weather elements are less than the design conditions
88 and 35 hours, respectively

2.2.3 Mean coincidental values are the average of the
indicated weather element occurring concurrently with
the corresponding design value

2.2.4 After the calculation of design dry bulb
temperatures, the computer located the values of
corresponding wet bulb temperature from the database
for the particular station and calculated the average
of these values which was then called mean of
coincidental wet bulb temperature

2.2.5 In the same way design wet bulb temperature
and coincidental dry bulb temperature was evaluated

NOTE — In case monthly mean, maximum and range of dry bulb
temperatures fur these stations are required the booklet entitled

Weather Data and Design Corditions for India may be procured

from ISHRAE
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Table 1 Data for Outside Design Conditions for Indian Cities
(Clause 2 1)

Station Name Cooling DB/MCWB Cooling DB/MCDB Heating DB/MCDB
o~
o~ —
0 4% 10% 20% 0 4% 1 0% 2 0% 99 6% 99 0%

— e — e e | P | e e
DB MCWB DB MCWB DB MCWB DB MCDB DB MCDB DB MCDB DB MCWBDB MCWB

Ahmedabad 423 241 412 235 400 243 287 343 282 336 278 331 115 90 129 98
Akola 434 240 422 233 410 236 276 378 267 344 261 335 127 103 139 106
Allahabad 437 234 422 235 408 227 288 330 284 328 280 326 79 70 91 83
Amritsar 416 232 403 246 389 244 293 348 288 348 284 334 27 23 40 35
Aurangabad 403 221 393 229 383 213 263 362 253 331 247 314 106 82 120 91
Bangalore 347 196 340 196 331 192 235 289 229 282 225 277 149 130 157 138
Barmer 431 242 420 236 410 233 285 379 278 353 272 333 95 51 107 55
Belgaum 365 194 357 196 347 192 243 292 238 295 234 282 132 113 143 122
Bhagalpur 424 268 407 274 389 256 300 371 296 364 292 352 114 103 126 114
Bhopal 417 220 405 217 393 213 260 310 256 303 252 299 98 68 110 80
Bhubneshwar 389 255 376 266 363 263 294 352 189 333 285 327 144 131 154 140
Bikaner 448 224 434 224 420 231 285 346 279 331 273 347 38 22 53 31
Kolkata 372 254 362 261 352 265 295 313 290 334 286 327 120 109 131 119
Chennai 384 262 373 267 363 264 291 338 286 332 281 319 195 202 187 193
Chitradring 366 188 358 190 350 196 239 289 235 282 232 285 154 125 164 133
Dehra Dun 378 235 363 239 348 228 270 313 265 301 260 298 59 50 68 58
Dibrugarh 340 274 332 268 323 267 283 326 278 318 274 313 75 72 87 84
Gorakhpur 414 262 403 260 391 264 299 352 297 355 294 347 719 75 90 8 4
Guwahati 344 269 334 273 327 268 288 324 283 318 279 315 102 98 113 108
Gwalior 439 230 425 229 413 235 279 329 276 324 273 327 49 38 64 53
Hissar 447 265 433 258 417 279 301 402 299 390 294 368 50 42 61 52
Hyderabad 404 225 392 225 382 224 256 337 252 324 248 320 144 124 155 129
Imphal 311 233 302 235 296 229 250 295 246 286 243 283 39 36 50 46
Indore 411 207 404 206 389 210 257 310 252 300 248 298 82 50 97 65
Jabalpur 426 227 412 232 398 225 268 318 264 320 260 312 78 67 93 76
Jagdelpur 394 223 386 225 374 224 264 324 259 318 254 307 89 79 101 87
Jaipur 428 225 414 226 394 226 274 331 270 321 266 317 64 45 80 58
Jaisalimer 437 237 425 231 414 235 277 348 273 345 269 344 50 25 65 37
Jamnagar 371 244 361 256 353 251 392 330 284 325 279 320 100 86 117 105
Jodhpur 420 232 408 230 396 227 280 354 274 337 269 338 75 43 87 54
Jorhai 344 282 336 277 329 273 287 327 283 331 280 318 96 90 106 101
Kola 435 230 424 226 412 226 273 352 268 330 265 318 99 67 108 76
Kurnool 416 232 403 246 389 244 293 348 288 348 284 334 27 23 40 35
Lucknow 420 242 408 248 393 245 288 333 284 324 280 322 75 68 84 77
Mangalore 339 244 339 240 334 242 271 310 267 310 264 307 197 170 205 181
Mumbai 353 228 343 233 335 240 279 318 275 313 272 311 165 139 178 148
Nagpur 438 236 426 239 414 236 212 312 266 332 262 319 115 94 128 102
Nellore 404 278 390 281 378 272 300 371 294 354 288 340 194 183 202 193
New Delhi 418 236 406 238 394 235 284 333 280 333 276 327 60 52 71 63
Panjim 340 248 335 252 330 252 277 323 274 315 270 309 196 178 203 187
Palna 407 234 395 237 380 247 290 339 286 331 283 326 80 76 92 86
Pune 384 205 374 204 363 206 248 309 244 306 240 296 92 80 103 92
Raipur 436 233 422 233 408 230 271 318 268 320 265 312 113 99 126 104
Rajkot 408 231 399 238 389 234 281 339 276 333 271 323 109 65 122 77
Ramagundam 434 256 422 251 407 258 283 373 279 356 274 344 125 112 137 125
Ranchi 359 221 377 218 364 215 262 317 256 304 252 292 91 72 104 83
Ratnagiri 341 224 334 232 328 236 276 311 273 308 270 302 183 149 192 165
Raxaul 336 231 369 245 355 246 289 330 284 320 281 318 75 73 85 82
Saharanpur 413 238 396 246 381 240 285 336 281 329 278 325 17 15 30 27
Shillong 242 197 235 194 228 189 207 233 203 227 199 222 10 -11 01 -05
Sholapur 411 216 401 216 391 212 266 336 258 321 251 315 163 124 172 125
Sundernagar 361 191 346 199 331 194 252 301 248 292 244 28 18 13 28 22
Surat 384 227 369 239 357 234 283 324 279 317 276 314 148 116 162 125
Tezpur 342 274 333 265 325 271 289 328 284 318 280 314 105 100 114 109
Tiruchirapalli 396 246 387 251 378 249 277 345 272 337 269 333 193 182 201 187
Thiruvananthapuram 33 9 260 334 261 329 259 277 324 274 319 270 310 216 201 222 208
Veraval 352 239 338 235 328 266 291 323 287 316 284 311 143 101 156 113
Visakhapatnam 364 265 356 273 350 271 292 338 288 330 284 325 154 149 168 162

Abbreviations

DBT Dry bulb temperature WBT Wet bulb temperature

MCDB Mean coincidental dry bulb temperature MCWB Mean coincidental wet bulb temperature

NOTE — Selection of values from a particular column depends upon the type of application HVAC system designer may accordingly use

the values given above
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ANNEX A
(Foreword)
COMMITTEE COMPOSITION

Refrieeration and Air Conditioning Sectional Committee, ME 03

Organization

Indian Institute of Technology, New Delhi
All India Air Conditioning & Refrigeration Association, New Delhi

ASHRAE India Chapter, Gurgaon

Blue Star Limited, Thane

Central Public Works Department, New Delhi

Confederation of India Industry, New Delhi
Directorate General of Supplies & Disposals, New Delhi

Directoraie of Quality Assurance, Pune

Energy Management Centre, New Delhi

Fedders Lloyd Corporation Ltd, New Delhi

Frac Power Motors, New Delhi
Godrej Appliances Ltd, Mumbai

Indfos Industries Ltd, New Delhi

Indian Society of Heating, Refrigerating and Air condotioning Engineers,
New Delhi

Kirloskar Copeland Ltd, Pune

Kirloskar Pireumatic Co Ltd, Pune

National Dairy Development Board, Anand

National Thermal Power Corporation Ltd, New Delhi

Tecumseh Products India Ltd, Hyderabad

Annapurna Electronics & Services Ltd, Hyderabad

Tata Energy Research Institute, New Delhi

Videocon Appliances Ltd, Aurangabad

Volga Airtechnics Ltd, Ahmedabad
Voltas Limited, Mumbai

Voltas Ltd (While Goods), Hyderabad

Whirlpool of India Ltd, Ranjangaon, Pune

BIS Directorate General

Representative(s)

PROF R S AGARWAL (Chairman)
SHRI KAMAL.SAHDEV

SHRI A P KHURANA (dlternate)
SHRI P K CHOWDHURY

SHRI ASHISH REKHEJA (dlternate)
SHRI D RAVINDRA

SHRIN  SIVASANKARAN  (dlrernate)
CHIEF ENGINEER (E)

SUPERINTENDENT ENGINEER (Alternate)
SHRI S S GOPALKRISHNAN
SHRI'J K KHANNA

SHRI R KARUPPIAH  (dlternate)
COL M S PARTHASARATHY

LT-COL B P JADE (Alternate)
SHRI J VASUDEVAN

SHRI SATISH SABHARWAL (4lternate)
SHRIH J KEWALRAMANI

SHRI UMAKANT V H (dlternate)
SHRI V. D TREHAN
SHRI B J WADIA

SHRI N T Desai (Alternate)
SHRI'S S MALHOTRA

SHRI D K JAIN (dlternate)
PRESIDENT

SHRI V' G SARDESAI

SHRI N M INGLE (dlternate)
SHRI V. D MANE

SHRI ADITYA KOWSHIK (Alternate)
SHRI V D JOSHI

SHRI T N JAYARAMAN  (liernate)
SHRI S ANAND

SHRI T PAL (dlternate)
DR VENKATESWARLU

SHRI V RAGHAVENDRA RAO  (Alternate)
SHRI G K PRASAD
SHRI PANKAJ BHATIA

DR AJAY MATHUR (dlternate)
SHRI M S DHABER

SHRI ~ SHANKARNARAYANAN  (lternate)
SHRI A K MEHTA
SHRI'S R SRINIVASAN

SHRI M M ROY (dlternate)
SHRI S JAMES

SHRI S BHUJANGA RAO (dlternate)
SHRI'S M SASTRY
SHRI M L CHOPRA DIRECTOR & HEAD (MED)
[Representing Director General (Ex-officio)]

Member-Secretary
SHRI P VENKATESWARA RAO
Joint Director (MED), BIS

(Continued on page 4)
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(Continued  from page 3)

Air Conditioning Panel,

Organization

Voltas Limited, Mumbai
All India Air conditioning & Refrigeration Association,New Delhi

Amtrex Applidnces Ltd, Dist Mehsana
Blue Star Limited Thane

Carrier Aircon Ltd, Gurgaon
Directorate General of Supplies & Disposals, New Delhi
Fedderal Lloyd Corporation Ltd, New Delhi

Kirloskar Copeland Limited, Pune

Kirloskar Pireumatics Co Ltd, Pune

Tecumseli ~ Products India  Ltd, Hyderabad

Vediocon Appliances Ltd, Aurangabad

Weathennakers (Airconditioning) Pvt Ltd, Kolkata

Godrej Appliances Ltd, Mumbai

MR 3/P-2

Representative(s)

SHRI L C  GUPTA

SHRI R H JAGIDAR
R K MALHOTRA

(Convener)
(Alternate)
SHRI
SHRI
SHRI
SHRI D RAVINDRA

P KHURANA (Alternate)

R SUBRAMANIAM

SHRI  H SIVASANKARAN (Alternate)
SHRI S S GOPALAKRISHANAN

SHRI K K SHARMA (Alternate)
SHRI G C CHADA

SHRI VK  SRIDHAR  (Alternate)
SHRI H ] KEWAL RAMANI

SHRIVH  UMAKANT  (dlternate)
SHRI V G SARDESAI

SHRI N M LNGLE (Alternate)
SHRI V. D MANI

SHRI A S  KULKARNI  (Alternate)

DR VENKATESWARLU

SHRI V RAGHAVENDRA RAO (Alternate)

SHRI AJAY BHAYSAGAR
SHRI S K DAS
SHRI D D RAJADHYANSHI

SHRI AMITAR SAMANTA (Alternate)
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