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2013 ASHRAE Handbook - Fundamentals (SI)
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MARCOS A GELABERT I, Panama

StdP:  101.22

Time Zone: -5.00 (SAP)

© 2013 ASHRAE, Inc.

Period: 86-99

Annual Heating and Humidification Design Conditions

WMO#: 783842

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)
10 22.8 22.9 18.0 12.9 30.7 18.9 13.7 29.9 9.7 27.3 9.1 27.2 1.3 10
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)
4 8.6 34.9 25.4 34.1 25.2 33.8 25.2 27.7 315 27.3 31.0 27.0 30.8 5.3 0
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)
26.8 22.5 30.3 26.2 21.6 29.8 26.0 21.4 29.7 88.3 32.0 86.6 31.6 85.3 31.1 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)
7.9 7.1 6.3 30.8 20.8 36.3 1.0 0.9 20.1 37.0 19.6 375 19.0 38.1 18.3 38.8
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 28.2 28.2 28.6 29.0 29.3 28.6 28.1 28.1 27.8 27.6 27.2 27.4 27.8
Sd 1.02 1.03 1.13 1.12 1.26 1.19 1.24 1.15 1.13 1.01 1.02 1.06
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 6626 565 522 589 580 576 543 562 552 528 534 523 552
Degree-Hours CDD18.3 3584 307 289 331 330 318 293 303 293 278 276 273 293
CDH23.3| 36084 3038 2983 3611 3694 3369 3029 3074 2890 2661 2458 2469 2809
CDH26.7 [ 12595 1148 1254 1610 1608 1206 970 963 854 760 641 653 928
. __________________________________________________________________________________________________________________________________|]
PrecAvg 1797 39 17 15 69 204 206 188 196 199 275 263 126
Precipitation PrecMax 2586 263 97 51 216 340 431 289 328 330 617 660 274
PrecMin 1524 3 1 1 7 114 81 68 90 86 135 127 20
PrecSD 290.5 75.2 25.6 14.4 69.0 67.9 91.8 64.3 68.5 62.4 124.6 117.0 71.8
. ______________________________________________________________________________________________________________|]
0.4% DB 34.1 35.0 35.2 36.0 35.0 33.2 33.9 33.1 33.0 32.2 32.2 33.2
Monthly Design MCWB 25.4 25.3 25.1 25.0 26.6 27.3 27.2 27.0 26.8 26.7 26.3 26.0
Dry Bulb 2% DB 33.2 34.1 34.8 34.9 33.8 32.2 32.8 32.1 32.0 312 31.2 32.8
and MCWB 24.9 24.6 24.9 25.3 26.6 26.8 26.8 26.6 26.6 26.5 26.1 25.8
Mean Coincident 5% DB 32.8 33.2 34.0 34.0 32.8 318 31.8 311 31.0 30.8 30.9 319
Te\rlnvzte?al:lljbres MCWB 24.8 24.4 24.6 25.2 26.3 26.7 26.6 26.6 26.6 26.4 26.1 25.4
10% DB 31.9 32.8 33.1 331 318 30.9 30.9 30.2 30.1 29.9 30.0 31.0
MCWB 24.6 24.3 24.4 25.2 26.2 26.6 26.5 26.1 26.1 26.0 25.8 25.4
. ____________________________________________________________________________________________________________________________]
0.4% WB 27.2 26.7 27.1 27.8 28.1 28.1 28.0 27.6 27.6 27.6 275 27.5
Monthly Design MCDB 31.7 32.9 33.4 32.5 32.3 31.8 32.0 31.5 31.1 30.1 30.4 314
Wet Bulb 2% WB 26.5 26.1 26.2 26.7 27.2 27.4 27.3 27.1 27.0 27.0 26.8 26.7
and MCDB 31.0 32.0 324 31.9 31.3 31.0 31.2 30.8 30.5 30.0 30.0 30.5
Mean Coincident 5% WB 25.9 25.4 25.6 26.2 26.7 26.9 26.8 26.7 26.6 26.5 26.4 26.2
Tegrg,e?;lubres MCDB 30.2 31.0 31.5 31.3 30.5 30.4 30.5 30.1 29.8 29.4 29.4 30.1
10% WB 25.2 24.9 251 25.8 26.5 26.5 26.4 26.3 26.2 26.1 26.0 25.8
MCDB 29.6 30.3 30.7 30.8 30.0 29.7 29.8 29.5 29.2 28.9 28.9 29.5
. ______________________________________________________________________________________________________________________|]
MDBR 7.8 8.7 9.3 8.6 6.8 6.0 6.0 6.0 6.0 5.9 5.8 6.9
Mean Daily 5% DB MCDBR 8.6 9.3 9.8 9.5 8.1 7.0 7.1 6.9 6.8 6.9 6.6 7.9
Temperature MCWBR 3.0 2.9 2.9 3.0 3.0 3.3 3.4 3.3 3.4 3.4 3.2 3.4
Range 596 we | _MCDBR 7.5 8.4 8.8 8.2 6.9 6.3 6.4 6.3 6.2 6.2 6.0 6.9
MCWBR 3.3 3.2 3.2 3.2 3.1 3.2 3.4 3.3 3.3 3.4 3.2 3.4
. ______________________________________________________________________________________________________________________]
taub 0.481 0.496 0.494 0.480 0.441 0.411 0.421 0.418 0.422 0.417 0.444  0.468
C'Z""l Sky taud 2.396 2290 2235 2245 2354 2417 2393 2427 2481 2577 2551 2456
Irra(;:r:ce Ebn,noon 835 833 837 837 854 869 864 880 887 893 864 838
Edh,noon 120 137 147 143 125 116 120 118 113 102 102 112

Nomenclature:

See separate page
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