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2013 ASHRAE Handbook - Fundamentals (SI)

Lat: 13.00N

Long:

80.18E

MADRAS/MINAMBAKKAM, India

Elev: 16 Stdp:  101.13

Time Zone: 5.50 (IND)

Annual Heating and Humidification Design Conditions

Period: 86-10

© 2013 ASHRAE, Inc.

WMO#: 432790

WBAN: 99999

Coldest Heating DB Humidification DP/MCDB and HR Coldest month WS/MCDB MCWS/PCWD
Month 9 99.6% 99% 0.4% | 1% t0 99.6% DB
99.6% | 99% DP | HR [ MCDB | DP | HR [ MCDB WS | MCDB | WS [ MCDB [ MCWS [ PCWD
(a) (b) (c) (d) (e) (f) (9) (h) (i) (i) (k) n (m) (n) (0)
1 19.9 20.8 14.7 10.5 28.1 16.0 11.4 275 8.2 27.8 7.4 28.3 0.5 320
Annual Cooling, Dehumidification, and Enthalpy Design Conditions
Hottest Hottest Cooling DB/IMCWB Evaporation WB/MCDB MCWS/PCWD
Month Month 0.4% [ 1% [ 2% 0.4% [ 1% [ 2% to 0.4% DB
DB Range| DB MCWB [ DB [ MCWB | DB [ MCWB wB | mcbB | wB [ mMcDB | wB [ MCDB | MCWS [ PCWD
(a) (b) (c) (d) (e) (f) (9) (h) (1) (1) (k) n (m) (n) (0) (p)
5 9.1 38.7 259 37.2 25.8 36.2 25.8 28.4 33.1 28.0 32.3 27.6 319 3.9 270
Dehumidification DP/MCDB and HR Enthalpy/MCDB Hours
0.4% 1% 2% 0.4% [ 1% [ 2% 8t04 &
DP [ HR [ MCDB | DP | HR [ MCDB | DP [ HR [ MCDB Enth [ MCDB | Enth [ MCDB [ Enth [ MCDB ] 12.8/20.6
(a) (b) (c) (d) (e) (f) (9) (h) (1) (1) (k) n (m) (n) (0) (p)
27.3 23.1 30.5 27.0 22.7 30.3 26.5 22.1 30.0 92.2 33.2 90.0 325 88.2 31.9 1

Extreme Annual Design Conditions

Extrem: Extreme Annual DB n-Year Return Period Val f Extreme DB
Extreme Annual WS hzlzx © Mean - e] Sut:mdard deviation n=5 years [ eﬁ:lg t;ea\rs,e o uesngzo ;eefs\rse [ n=50 years
1% [ 25% [ 5% WB Min [ Max [ Min [ Max Min [ Max [ Min [ Max Min [ Max [ Min [ Max
(a) (b) (c) (d) (e) () (9) (h) (i) (1) (k) [qD) (m) (n) (o) (p)
8.2 7.3 6.3 31.8 18.2 41.6 1.2 1.6 17.3 42.7 16.6 43.6 15.9 44.5 15.0 45.6
Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(d) (e) (f) (9) (h) (i) () (k) () (m) (n) (o) (p)
Tavg 28.8 251 26.5 28.5 30.7 32.6 318 30.7 30.0 29.7 28.1 26.4 25.2
Sd 1.04 1.34 1.42 141 1.88 1.75 1.61 1.45 1.29 1.61 1.21 0.96
Temperatures, HDD10.0 0 0 0 0 0 0 0 0 0 0 0 0 0
Degree-Days HDD18.3 0 0 0 0 0 0 0 0 0 0 0 0 0
and CDD10.0 6856 469 461 573 621 700 656 642 619 591 560 492 472
Degree-Hours CDD18.3 3814 211 227 315 371 442 406 384 361 341 302 242 213
CDH23.3| 44509 1517 2059 3543 4886 6218 5648 5115 4566 4199 3244 2050 1465
CDH26.7 | 20957 350 691 1519 2547 3764 3288 2716 2213 1936 1169 503 260
. _______________________________________________________________________________________________________________________________|]
PrecAvg 1370 27 13 6 11 39 63 128 153 142 277 362 149
Precipitation PrecMax 1628 262 148 71 107 151 54 112 160 238 615 638 618
PrecMin 630 1 1 2 3 1 1 1 1 1 56 80 41
PrecSD 294.6 77.3 43.9 23.4 30.8 50.1 18.5 28.6 40.9 58.2 135.2 137.2 170.8
. _______________________________________________________________________________________________________|]
0.4% DB 31.2 33.9 35.8 38.2 41.2 39.2 37.9 36.7 36.1 34.9 32.1 30.2
Monthly Design MCWB 22.9 24.4 24.9 26.8 25.8 25.8 25.1 25.4 25.7 25.3 24.5 23.6
Dry Bulb 2% DB 30.1 32.0 34.4 36.2 39.2 38.0 36.4 35.3 35.0 334 31.0 29.3
and MCWB 23.0 23.7 25.0 27.0 25.9 25.5 25.1 25.2 25.5 25.4 24.6 23.0
Mean Coincident 5% DB 29.2 311 33.2 35.1 38.0 36.9 35.4 34.5 34.0 32.2 30.1 28.9
Te\rlnvzte?al:lljbres MCWB 22.5 23.5 24.9 26.7 26.2 25.3 25.1 25.2 255 25.5 24.4 22.8
10% DB 28.7 30.2 32.2 34.1 36.5 35.8 34.4 335 33.1 312 29.2 28.1
MCWB 22.2 23.1 24.7 26.5 26.3 25.3 25.1 25.2 25.5 25.6 24.3 22.6
. ___________________________________________________________________________________________________________________________|]
0.4% WB 25.2 26.0 27.7 29.2 29.1 28.6 27.7 27.7 28.0 27.6 26.7 26.0
Monthly Design MCDB 28.6 30.5 31.9 34.6 34.2 32.9 31.9 31.4 32.1 30.8 29.3 28.1
Wet Bulb 2% WB 245 253 26.9 28.3 285 27.8 27.1 271 27.2 27.0 26.1 25.3
and MCDB 27.8 29.5 30.9 32.9 33.3 32.1 314 31.1 31.0 30.3 28.8 27.3
Mean Coincident 5% WB 23.9 249 26.4 27.7 28.0 27.3 26.7 26.6 26.9 26.6 25.7 247
Tegrg,e?;lubres MCDB 27.2 28.9 30.5 32.0 32.7 31.9 31.1 30.7 30.6 29.8 28.3 26.7
10% WB 23.4 24.4 26.0 27.4 27.6 26.9 26.3 26.3 26.5 26.2 25.4 241
MCDB 26.7 28.3 30.2 31.6 32.3 31.7 30.9 30.4 30.3 29.4 27.8 26.2
. ________________________________________________________________________________________________________________________|]
MDBR 7.7 8.5 8.7 8.1 9.1 8.6 8.0 7.7 7.6 6.4 5.9 6.3
Mean Daily 5% DB MCDBR 8.4 9.2 9.4 9.0 10.8 9.7 9.1 8.7 8.6 7.9 7.1 7.3
Temperature MCWBR 3.0 3.0 3.0 2.9 3.5 3.3 3.2 3.1 3.0 2.9 2.8 2.9
Range 596 we | _MCDBR 7.0 8.0 8.5 8.4 9.2 8.7 8.2 7.9 7.8 6.8 5.7 54
MCWBR 3.1 2.8 3.1 3.1 3.4 3.6 3.3 3.3 3.2 3.0 2.8 3.0
. _______________________________________________________________________________________________________________________|]
taub 0.477 0.455 0.483 0.514 0.582 0.568 0.557 0.527 0.508 0.521 0.511 0.519
C'Z""l Sky taud 2275 2321 2187 2076  1.880 1.906 1941 2059 2173 2.184 2237 2185
Irra(;:r:ce Ebn,noon 823 861 842 809 743 744 756 789 808 791 786 773
Edh,noon 133 131 153 170 203 195 189 170 152 148 137 142

Nomenclature:

See separate page
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