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2013 ASHRAE Handbook - Fundamentals (SI)

Lat: 0.45N

Long:

9.42E

LIBREVILLE, Gabon

15 StdP: 101.14

Elev:

Time Zone: 1.00 (AFW)

Annual Heating and Humidification Design Conditions

Period: 86-10

© 2013 ASHRAE, Inc.

WMO#: 645000

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)
7 21.9 225 19.1 13.9 23.7 19.8 145 24.1 7.5 24.5 6.9 24.6 2.6 80
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)
2 5.9 31.8 27.4 311 27.2 30.9 27.1 28.3 30.3 27.9 29.9 27.6 29.6 3.7 220
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)
27.9 24.1 30.0 27.2 23.0 29.2 27.1 22.9 29.1 91.7 30.3 89.9 30.5 88.4 29.8 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)
6.9 6.2 55 32.0 20.3 33.7 1.1 1.6 19.5 34.8 18.8 35.8 18.2 36.7 174 37.8
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 26.6 27.3 27.6 275 275 27.3 26.2 25.1 25.3 26.0 26.2 26.4 26.9
Sd 0.91 1.01 1.00 1.02 0.90 0.93 1.00 0.87 0.78 0.83 0.94 0.90
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 6062 536 493 544 526 536 486 469 474 479 503 492 524
Degree-Hours CDD18.3 3020 278 259 286 276 277 236 211 216 229 245 242 266
CDH23.3| 27814 2940 2880 3132 2941 2833 1934 1252 1298 1731 2050 2163 2660
CDH26.7 6507 827 962 1091 966 757 243 83 83 168 277 408 642
. ______________________________________________________________________________________________________________________________|]
PrecAvg 2842 250 243 363 339 247 54 7 14 104 427 490 303
Precipitation PrecMax 4585 461 536 450 612 700 220 14 42 865 1073 754 700
PrecMin 1668 143 93 80 125 74 2 1 1 17 254 198 70
PrecSD 802.1 88.6 121.2 102.4 128.3 150.0 53.4 4.0 11.1 223.4 230.5 161.3 139.0
. ____________________________________________________________________________________________________________|]
0.4% DB 31.2 32.1 32.2 32.1 31.2 30.1 29.1 29.0 29.2 30.0 30.2 30.9
Monthly Design MCWB 27.6 275 27.6 27.5 27.3 26.0 24.9 24.9 25.4 26.6 26.9 275
Dry Bulb 2% DB 30.8 31.2 317 313 30.9 29.2 28.2 28.1 28.8 29.2 29.9 30.1
and MCWB 27.4 27.3 27.4 27.2 27.1 25.4 24.4 24.4 25.4 26.1 26.8 27.0
Mean Coincident 5% DB 30.1 30.9 311 31.0 30.1 28.7 27.6 27.6 28.1 28.8 29.2 29.8
Te\rlnvzte?al:lljbres MCWB 26.9 27.2 27.1 27.0 26.6 25.2 24.1 24.1 25.0 25.9 26.2 26.8
10% DB 29.8 30.2 30.6 30.2 29.7 28.0 27.0 27.0 27.8 28.1 28.8 29.2
MCWB 26.7 26.8 26.9 26.7 26.4 24.9 23.7 23.7 24.9 25.4 26.0 26.4
. ___________________________________________________________________________________________________________________________|]
0.4% WB 28.5 28.6 28.7 28.7 28.4 26.9 26.0 25.8 26.6 275 27.7 28.2
Monthly Design MCDB 30.4 30.8 31.1 30.8 30.4 28.6 27.6 27.6 28.0 28.9 29.3 29.9
Wet Bulb 2% WB 27.8 28.0 28.2 28.0 27.7 26.2 25.4 25.2 26.1 26.7 27.2 27.6
and MCDB 29.6 30.2 30.3 30.0 29.6 28.0 27.1 27.0 27.6 28.2 28.7 29.2
Mean Coincident 5% WB 27.4 27.6 27.7 275 27.2 25.8 24.8 24.8 25.7 26.2 26.7 27.2
Tegrg,e?;lubres MCDB 29.2 29.7 29.9 29.7 29.1 27.7 26.6 26.5 27.3 27.7 28.3 28.7
10% WB 27.0 27.2 27.2 27.1 26.7 25.5 245 245 254 25.9 26.3 26.8
MCDB 28.8 29.4 29.6 29.4 28.7 27.4 26.3 26.2 27.0 27.4 27.8 28.4
. _________________________________________________________________________________________________________________________]
MDBR 5.3 5.9 6.3 6.0 5.2 4.2 4.2 4.1 4.1 4.4 5.3 5.2
Mean Daily 5% DB MCDBR 5.7 6.3 6.8 6.6 5.8 4.9 4.7 4.6 4.6 5.0 5.8 5.6
Temperature MCWBR 3.3 3.4 3.7 3.6 3.2 2.7 2.8 2.6 2.7 2.9 3.5 3.4
Range 596 we | _MCDBR 5.6 6.1 6.6 6.3 5.7 4.6 4.5 4.4 4.4 4.8 5.5 55
MCWBR 3.6 3.7 4.0 3.9 3.5 3.0 3.0 2.8 2.9 3.1 3.7 3.7
. ____________________________________________________________________________________________________________________|]
taub 0.750 0.763 0.598 0.519 0.535 0.574 0.581 0.585 0.495 0.468 0.605 0.670
C'Z""l Sky taud 1707 1660  1.955 2120 2006 1.830 1.796  1.833 2189 2364 1.980  1.821
Irra(;:r:ce Ebn,noon 642 644 758 800 763 718 720 738 827 858 742 691
Edh,noon 248 263 195 161 174 203 213 211 152 128 187 219

Nomenclature:

See separate page
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