2013 ASHRAE Handbook - Fundamentals (SI)

Lat: 22.65N

Long:

88.45E

CALCUTTA/DUM DUM, India

Elev: 6

StdP:  101.25

Time Zone: 5.50 (IND)

Annual Heating and Humidification Design Conditions

Period: 86-10

© 2013 ASHRAE, Inc.

WMO#: 428090

WBAN: 99999

Coldest Heating DB Humidification DP/MCDB and HR Coldest month WS/MCDB MCWS/PCWD
Month 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)
@ 1 115 12.7 6.7 6.1 22.6 8.1 6.7 21.4 4.9 22.6 4.3 22.7 0.3 0 (1)
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 9.3 374 27.0 36.3 27.0 354 26.8 29.6 34.5 29.1 33.8 28.7 33.0 2.9 180 )
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)
©) 28.4 24.7 32.2 28.0 24.2 319 27.6 23.6 313 98.1 34.8 95.9 34.0 93.6 33.1 151 3)
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) (f) (9) (h) (1) (1) (k) n (m) (n) (0) (p)
(4) 6.0 5.1 4.4 329 9.5 40.1 0.9 15 8.9 41.2 8.4 42.1 7.9 43.0 7.3 44.1 (4)
Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(d) (e) (f) (9) (h) (i) (i) (k) ()] (m) (n) (0) (p)
(5) Tavg 26.8 19.2 23.0 27.3 30.2 30.6 30.2 29.4 29.4 29.1 27.9 24.6 20.4 (5)
(6) Sd 1.99 2.42 241 2.04 2.05 1.76 1.32 1.18 1.40 1.61 1.88 1.66 (6)
@) Temperatures, HDD10.0 0 0 0 0 0 0 0 0 0 0 0 0 0 @)
() Degree-Days HDD18.3 17 13 1 0 0 0 0 0 0 0 0 0 3 ®)
©) and CDD10.0| 6122 285 363 538 605 639 606 601 600 573 555 437 321 (9)
(10) Degree-Hours CcDD18.3| 3096 39 130 279 355 381 356 342 342 323 297 187 66 (10)
(11) CDH23.3| 36234 259 1033 3079 4634 5246 4708 4221 4209 3829 3188 1455 371 (1)
(12) CDH26.7 | 16429 27 326 1451 2497 2951 2377 1794 1774 1546 1221 436 31 (12)
- - _--—— - - - - - - - -~ - - - - - |
(13) PrecAvg 1623 12 19 30 55 115 320 336 305 283 120 18 10 (13)
(14) Precipitation PrecMax | 3491 73 83 160 260 717 987 989 765 652 243 160 46 (14)
(15) PrecMin 2629 2 3 29 38 264 326 472 253 138 36 1 1 (15)
(16) PrecSD 269.9 22.1 24.0 43.6 65.5 165.7 196.8 154.2 176.0 182.6 60.0 51.0 16.6 (16
- - - -~ - - - - - - -- - -~ — " |
(17) 0.4% DB 29.1 33.8 37.0 39.0 39.1 38.1 35.4 35.0 34.9 34.2 32.2 287 (@1
(18) Monthly Design MCWB 19.9 21.1 23.0 25.6 27.6 28.8 28.4 27.9 27.5 27.0 23.5 20.4  (@18)
(19) Dry Bulb 2% DB 27.2 31.6 35.3 37.2 37.3 36.4 34.1 33.8 33.9 33.2 31.1 274 (19
(20) and MCWB 18.8 20.9 22.9 25.9 28.0 28.8 28.1 27.9 27.4 26.5 23.0 19.4 (20
21y  Mean Coincident 504 DB 26.0 30.1 34.2 36.1 36.2 35.2 33.1 32.9 33.0 32.4 30.1 26.6 (21
(22) Wwet Bulb ° MCWB 18.0 20.5 22.8 26.1 27.8 28.5 27.9 27.7 27.3 26.0 22.5 18.8 (22
(23 ~ |emperawres o DB 248 288 33.0 351 352 341 321 320 321 316 292 257 (3
(24) ’ MCWB 17.4 20.0 22.8 26.0 27.7 28.2 27.5 27.4 27.2 25.6 22.0 183 (29
- - - ____--- ___--- ___--- - _____--_ - - - - - - - - - |
(25) 0.4% WB 22.1 245 27.3 29.6 30.2 30.2 29.5 29.2 29.0 28.6 26.0 219 (25
(26) Monthly Design MCDB 26.7 29.0 32.9 35.7 35.7 35.3 33.4 32.5 32.8 32.2 29.2 26.4  (26)
(27) Wet Bulb 2% WB 20.6 23.4 26.4 28.6 29.5 29.6 28.8 28.6 28.3 27.8 25.1 20.8 (27
(28) and MCDB 24.6 27.6 314 34.6 35.0 34.3 32.3 31.8 31.8 31.3 28.2 25.2 (29
(29)  Mean Coincident 5% WB 19.4 225 25.7 27.9 29.0 29.1 28.3 28.1 27.9 27.2 24.4 20.0 (29
(30) Ter]qugIe?al:Lt:es MCDB 23.8 26.8 30.2 33.4 34.4 33.6 31.5 31.2 31.2 30.5 27.8 24.7  (30)
(31) 10% WB 18.4 215 25.0 27.3 28.5 28.6 27.9 27.7 27.6 26.7 23.7 193 @31
(32) MCDB 23.1 26.0 29.1 32.3 33.3 32.7 30.9 30.6 30.6 29.8 27.2 239 @32
- __---___-"-- -~ - - - - - - - - = - " |
(33) MDBR 11.6 11.5 11.1 10.1 9.3 6.9 5.5 5.3 5.8 7.2 9.6 112 @33
(34) Mean Daily s00ps |_MCDBR 12.7 12.6 11.7 111 10.3 9.0 7.0 6.6 7.1 8.1 9.9 116 @34
(35) Temperature MCWBR 5.3 4.5 4.5 4.2 4.4 4.0 3.1 2.6 2.7 3.1 3.6 4.7 (35)
(36) Range 59 we |_MCDBR 11.2 10.9 10.3 9.9 9.5 8.0 6.3 5.8 6.5 7.0 8.0 10.6  (36)
(37) MCWBR 5.5 4.9 4.9 4.5 4.8 4.1 3.2 2.8 2.9 3.3 3.7 4.9 37
- - - - - - - - ___-- -~ -~ -~ - |
(38) taub 0.675 0.632 0.615 0.666 0.733 0.750 0.636 0.605 0586 0571 0.605 0.648 (38
@9) C'Z""l Sky taud 1712 1777 1789  1.674 1568 1533 1752 1.846 1929 1993 1.877 1763 (39
(40) Irradoi:r:ce Ebn,noon 602 676 716 689 640 625 701 724 729 717 654 602 (40
(41) Edh,noon 217 215 221 251 278 286 230 209 189 171 182 200  (41)
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