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2013 ASHRAE Handbook - Fundamentals (SI)

SINGAPORE/CHANGI Al, Singapore

© 2013 ASHRAE, Inc.

WMO#: 486980

Lat: 1.37N Long: 103.98E Elev: 16 StdP:  101.13 Time Zone: 7.00 (SEA) Period: 86-10 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)
12 23.1 23.8 20.9 15.6 28.6 21.4 16.1 28.1 8.2 28.3 7.5 28.7 1.9 290
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 5.8 33.2 26.4 32.9 26.4 32.2 26.3 27.7 30.7 27.5 30.5 27.2 30.2 3.9 30
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)
27.1 22.8 29.5 26.8 22.4 29.2 26.2 21.7 28.8 88.9 30.9 87.4 30.9 86.3 30.7 0

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)
7.3 6.4 5.6 29.7 22.0 34.2 0.6 0.9 216 34.8 21.2 35.3 20.9 35.8 20.5 36.5
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 28.1 27.2 28.0 28.3 28.7 28.9 28.7 28.3 28.2 28.1 28.2 27.7 27.2
Sd 1.09 1.03 1.22 1.00 1.17 1.20 1.21 1.21 1.13 1.00 1.01 1.09
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 6614 534 503 567 560 585 562 567 564 544 564 531 534
Degree-Hours CDD18.3 3572 276 269 308 310 327 312 308 306 294 306 281 276
CDH23.3| 37915 2484 2657 3213 3432 3842 3664 3498 3422 3236 3283 2719 2465
CDH26.7 | 12698 644 846 1091 1239 1498 1413 1229 1166 1086 1092 777 616
. _____________________________________________________________________________________________________________________________________|]
PrecAvg 2150 198 154 171 141 158 140 145 143 177 167 252 304
Precipitation PrecMax 2760 483 453 299 346 265 213 255 258 344 431 464 670
PrecMin 1582 22 8 26 17 77 62 29 52 47 53 102 125
PrecSD 358.7 122.9 113.8 80.2 87.5 46.3 44.6 54.7 55.4 65.2 107.5 96.5 160.3
. __________________________________________________________________________________________________________|]
0.4% DB 32.1 33.3 34.0 33.8 33.9 33.2 32.6 32.8 32.8 33.1 329 32.1
Monthly Design MCWB 25.7 26.0 26.4 26.7 27.1 26.7 26.3 26.0 25.9 25.7 25.8 26.0
Dry Bulb 2% DB 31.2 32.2 32.9 33.0 33.0 32.6 32.0 32.0 32.0 32.2 32.0 312
and MCWB 25.7 25.8 26.1 26.7 26.9 26.6 26.2 26.0 26.1 25.9 26.0 26.1
Mean Coincident 5% DB 30.8 31.4 32.1 32.1 32.1 32.0 314 31.3 31.2 317 31.1 30.6
Te\rlnvzte?al:lljbres MCWB 25.6 25.6 26.1 26.6 26.8 26.4 26.2 26.1 26.1 26.0 26.1 26.0
10% DB 30.0 30.9 311 31.2 314 312 30.9 30.9 30.9 30.9 30.2 29.9
MCWB 25.3 25.5 26.1 26.6 26.8 26.5 26.2 26.1 26.1 26.0 26.0 25.7
. ________________________________________________________________________________________________________________________]
0.4% WB 27.0 27.1 27.6 28.0 28.2 27.9 27.6 275 27.5 274 27.2 27.2
Monthly Design MCDB 30.2 31.0 31.1 31.3 31.3 30.9 30.2 30.2 30.3 30.3 30.2 30.1
Wet Bulb 2% WB 26.5 26.6 271 275 27.8 27.5 27.1 27.0 27.0 26.9 26.8 26.7
and MCDB 29.4 30.2 30.5 30.7 30.6 30.4 29.9 29.9 30.0 29.9 29.7 29.5
Mean Coincident 5% WB 26.1 26.2 26.7 27.2 27.5 27.1 26.7 26.7 26.7 26.6 26.5 26.2
Tegrg,e?;lubres MCDB 28.9 29.6 29.9 30.3 30.3 30.0 29.5 29.5 29.5 29.5 29.3 28.9
10% WB 25.8 26.0 26.4 26.8 27.2 26.8 26.5 26.5 26.4 26.3 26.2 26.0
MCDB 28.4 29.1 29.4 29.8 30.0 29.6 29.3 29.2 29.2 29.0 28.8 28.6
. __________________________________________________________________________________________________________________________]
MDBR 5.5 6.3 6.4 6.3 5.8 5.6 5.3 5.4 5.6 6.0 5.9 5.4
Mean Daily 5% DB MCDBR 6.5 7.0 7.1 6.9 6.2 5.9 5.7 5.8 6.0 6.7 6.8 6.4
Temperature MCWBR 2.3 2.2 2.4 2.6 2.5 2.4 2.3 2.4 2.5 2.5 2.6 2.5
Range 596 we | _MCDBR 5.7 6.4 6.6 6.4 59 5.6 5.4 5.5 5.6 6.1 6.2 5.8
MCWBR 2.4 2.4 2.6 2.7 2.7 2.6 2.5 25 2.6 2.6 2.7 2.6
. _____________________________________________________________________________________________________________________|]
taub 0.485 0.491 0.471 0.429 0.434 0.436 0.452 0.507 0.536 0.553 0.471 0.472
C'Z""l Sky taud 2381 2311 2330 2396 2323 2276 2232 2090 2063 2079 2408 2421
Irra(;:r:ce Ebn,noon 848 848 860 878 850 836 828 800 794 786 854 854
Edh,noon 126 137 134 122 127 131 138 164 172 170 122 120

Nomenclature:

See separate page
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