2013 ASHRAE Handbook - Fundamentals (SI)

Lat: 41.41N

Long:

81.85W

CLEVELAND, OH, USA

Elev: 245 Stdp:  98.42

Time Zone: -5.00 (NAE)

Annual Heating and Humidification Design Conditions

Period: 86-10

© 2013 ASHRAE, Inc.

WMO#: 725240

WBAN: 14820

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 -15.5 -12.4 -19.7 0.7 -14.6 -17.1 0.9 -11.6 125 0.4 115 0.3 4.9 230 (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)
) 7 9.6 32.0 23.2 30.5 22.5 29.0 21.7 24.6 29.7 23.7 28.3 229 27.3 5.0 230 )
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)
©) 22.9 18.2 27.4 22.2 17.4 26.4 21.4 16.5 25.5 75.4 29.7 71.8 28.3 68.7 27.3 673 3)

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) () (k) 0 (m) (n) (o) (p)
@ 109 9.3 8.4 28.9 4189  34.2 3.7 1.8 216 35 237 365 -258 375 285 388 (3
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 10.6 2.0 1.1 3.4 9.6 15.2 20.5 22.8 22.0 18.1 11.8 6.2 00
®) Sd 6.28 5.64 6.13 5.50 4.72 3.99 3.00 3.10 3.84 459 5.08 552  (6)
@) Temperatures, | HDD100| 1473 373 313 223 73 7 0 0 0 1 33 136 314 ()
®) Degree-Days | HDD18.3| 3250 629 544 465 267 122 24 2 5 50 210 363 569  (g)
©) and CDD10.0| 1694 2 2 18 62 169 317 396 371 244 88 23 3 ©)
@oy  DegreesHours  Feoppigs| 430 0 0 1 6 26 90 140 118 43 6 0 0 (10)
ey CDH233| 3434 0 0 6 57 247 747 1169 884 287 37 1 0 (1)
12) CDH26.7| 1008 0 0 0 9 59 234 381 258 64 3 0 0 (12)
|
(13) PrecAvg | 937 57 56 75 82 92 89 88 87 89 66 81 76 (13)
(14) Precipitation PrecMax | 1219 113 101 132 168 145 230 164 228 125 101 131 123 (4)
(15) PrecMin | 486 9 12 42 31 25 30 48 13 19 18 20 28  (15)
(16) PrecSD | 158.4 27.0 25.7 24.4 317 323 45.0 274 535 275 23.4 32.8 253  (16)
|
an 0.4% DB 16.4 17.0 24.0 28.0 304 33.0 34.2 33.1 31.2 26.9 215 165 (17)
48 onthly Design MCWB 13.2 12.3 16.0 17.8 21.1 222 24.3 24.5 21.6 19.4 15.3 13.9 (8
(19) Dry Bulb % DB 13.0 12.8 20.0 24.9 28.4 31.2 322 31.3 285 239 18.6 13.0 (9
(20) and MCWB 10.9 9.7 13.4 16.6 20.1 22.4 23.6 23.3 21.0 17.2 14.2 105  (20)
21y  Mean Coincident i DB 9.9 95 17.0 22.1 26.4 29.4 30.5 29.4 26.5 21.6 16.6 101 (1)
(22) Wwet Bulb ° MCWB 75 6.4 11.9 15.0 19.0 217 22.7 22.4 20.0 16.3 12.9 76 (22
(23 ~ lemperatres 0% DB 6.5 6.7 13.5 190 238 276 287 278 246 193 142 75 @3
(24) MCWB 43 4.2 9.8 13.4 17.9 20.8 21.9 21.6 19.2 14.9 11.1 53 (24
|
(25) 0.4% WwB 13.5 13.3 16.7 20.0 23.3 24.7 25.9 25.7 23.6 20.7 17.1 141 (25
@8 yonthly Design MCDB 15.7 16.0 222 25.0 28.0 30.1 31.6 315 27.7 25.3 19.6 16.1  (26)
@n Wet Bulb % WB 11.1 10.1 14.4 17.7 21.6 23.6 24.8 24.4 22.3 18.7 15.0 109 (@)
(28) and MCDB 13.0 12.4 18.7 23.3 26.4 28.9 30.2 29.2 26.2 22.4 17.9 125 (28
(29)  Mean Coincident % WB 7.7 7.1 12.3 15.7 20.2 227 237 23.6 21.3 17.2 13.3 79 (29
30) Ter?qge?;:;t:es MCDB 9.3 9.2 16.2 20.9 24.7 27.7 28.4 27.7 24.8 20.4 16.1 9.6 (30
@1) 10% WB 44 4.2 9.9 13.9 18.6 217 22.9 22.6 20.3 15.6 11.4 53 (31
@32 MCDB 6.5 6.6 13.8 18.6 23.0 26.2 27.2 26.5 237 18.7 14.0 73 (32
|
33 MDBR 7.1 7.5 8.9 10.0 10.3 10.0 9.6 9.4 9.6 9.2 7.6 65 (33
(34) Mean Daily 59 DB |_MCDBR 9.9 11.4 14.3 14.0 13.3 11.8 11.5 11.1 11.9 12.1 10.6 9.9 (3
(35) Temperature MCWBR 8.5 9.2 9.3 8.6 7.1 5.4 5.0 5.2 6.1 7.1 7.8 8.6 (35
6) Range 9w |_MCDER 9.5 10.7 12.8 12.8 11.6 10.3 9.9 9.6 9.4 10.1 10.0 94 (30
@7 MCWBR 8.7 9.3 9.1 8.4 6.9 5.6 4.9 5.1 5.6 6.8 8.1 89 (37
|
38) taub 0307 0318 0339 0.380 0.397 0436 0427 0434 0.392 0.363 0.321 0.299 (39
(39) C'Z""l Sky taud 2476 2442  2.430 2302 2231 2118 2182 2192 2344 2437 2573 2513 (39
(40) ,”a;:rzce Ebn,noon 848 893 911 890 879 842 845 828 841 827 829 829 (o)
1) Edh,noon 75 90 103 125 138 155 144 138 111 90 69 67 (41
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