2013 ASHRAE Handbook - Fundamentals (SI)

Lat: 60.20N

Long

: 11.08E

OSLO/GARDERMOEN, Norway

Elev: 204 Stdp:  98.9

Time Zone: 1.00 (EUW)
Annual Heating and Humidification Design Conditions

Period: 86-10

© 2013 ASHRAE, Inc.

wMo#: 013840

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)
@ 1 -20.1 -17.4 -22.0 0.5 -19.6 -19.1 0.7 -16.8 111 2.9 9.7 2.3 11 10 (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
DBRange] 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 9.2 26.0 16.2 24.1 15.6 22.2 14.7 17.7 22.6 16.7 21.7 15.9 20.4 35 200 )
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)
®3) 16.0 11.7 19.0 15.0 10.9 18.1 14.0 10.3 17.2 50.7 22.3 47.6 215 45.1 20.4 797 3)

Extreme Annual Design Conditions

Extreme Extreme Annual DB n-Year Return Period Values of Extreme DB
Exireme Annual WS Max Mean [ Standard deviation n=5 years [ n=10 years n=20 years [ 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)
(4) 9.2 7.9 6.9 215 -22.2 28.1 3.7 2.0 -24.8 29.5 -27.0 30.7 -29.0 31.8 -31.7 33.2 4)

Monthly Climatic Design Conditions

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 4.9 4.9 4.7 0.9 41 9.7 13.7 16.2 14.9 10.3 4.8 0.4 45 (5
®) Sd 6.19 5.84 4.45 3.37 3.44 2.99 2.65 3.02 3.15 3.73 4.33 562 (6
@) Temperatures, | HDD100| 2401 461 411 339 181 47 3 0 1 34 163 311 449 ()
®) Degree-Days | HDD18.3| 4918 719 644 597 428 268 142 78 112 242 419 561 708 (9
) and CDD10.0 547 0 0 0 2 38 115 192 154 43 3 0 0 )
@oy  Degree-Hours  [oppigs 22 0 0 0 0 0 3 12 7 0 0 0 0 (10)
(11) CDH23.3 236 0 0 0 0 8 56 112 60 1 0 0 0 (11)
(12) CDH26.7 26 0 0 0 0 0 7 16 3 0 0 0 0 (12)

|
(13) PrecAvg 862 59 49 53 48 61 73 79 90 96 100 89 65  (13)
(14) Precipitation PrecMax | 1178 157 127 118 101 135 125 209 185 211 216 204 154  (14)
(15) PrecMin 611 4 9 2 7 14 26 20 19 37 13 20 12 (@5
(16) PrecSD | 171.8 37.3 29.1 29.2 305 315 35.5 39.7 48.6 435 63.6 49.6 35.6  (16)

|
an 0.4% DB 6.9 7.9 12.0 18.3 24.4 275 28.8 27.0 21.3 14.5 10.8 76  an
48 onthly Design MCWB 3.7 43 6.4 10.7 14.1 16.1 17.4 16.6 14.8 10.2 8.5 6.2 (18
(19) Dry Bulb % DB 5.0 5.6 8.4 15.0 22.0 24.9 26.2 25.1 18.8 12.4 8.8 59 (9
(20) and MCWB 3.2 3.4 4.0 8.6 12.9 14.9 16.8 16.5 12.9 9.7 7.5 47 (20
21y  Mean Coincident i DB 37 41 6.2 12.2 19.8 22.8 24.1 23.0 17.0 11.2 7.0 42 (@
22 Wet Bulb i MCWB 2.1 2.4 3.0 7.0 11.7 14.0 16.1 15.9 12.1 9.2 5.9 32 (22
(g ~ |emperatures o DB 2.3 2.9 45 10.1 170 203 221 208 152 102 5.8 29 (@3
(24) 0 MCWB 1.2 15 2.0 5.8 10.0 13.0 15.1 14.9 11.4 8.5 438 19 (@

|
(25) 0.4% WwB 4.7 5.2 6.9 11.6 14.9 17.1 19.3 18.7 16.1 12.1 9.3 6.5 (25
@8 yonthly Design MCDB 5.4 6.5 9.9 17.0 22.6 24.1 24.8 235 19.3 13.4 9.9 7.0 (20
@n Wet Bulb % WB 35 3.8 5.0 9.3 13.6 15.9 18.1 17.6 145 10.9 7.4 48 (@1
(28) and MCDB 4.2 4.7 7.3 13.2 20.0 223 23.2 22.0 17.2 11.9 8.1 53 (28
(29)  Mean Coincident % WB 2.4 2.6 3.6 7.9 12.3 14.8 17.0 16.7 135 10.0 5.9 34 (29
30) Ter?qge?;:;t:es MCDB 3.1 3.6 55 11.2 18.0 20.8 22.2 21.2 15.7 10.9 6.6 40 (30
@1) 10% WB 1.3 15 25 6.5 10.9 13.7 16.1 15.8 12.4 8.9 4.7 1.8 @
@32 MCDB 2.1 25 4.0 9.2 15.9 19.2 20.6 19.8 14.6 9.9 5.3 26 (32

|
33 MDBR 5.7 6.9 7.8 8.6 10.1 9.5 9.2 8.9 8.5 6.2 4.8 57  (33)
(34) Mean Daily 59 DB |_MCDBR 6.2 6.5 9.6 12.8 14.9 13.9 12.9 12.1 10.3 7.3 6.2 6.3 (34
(35) Temperature MCWBR 5.4 5.2 6.4 7.3 7.1 6.0 55 5.3 5.7 5.3 5.6 56 (35
6) Range 9w |_MCDER 55 5.9 8.3 10.9 12.9 11.7 10.7 10.3 8.0 5.8 5.5 56 (36
@7 MCWBR 5.1 5.2 5.9 6.7 6.6 5.7 5.3 5.2 5.3 5.0 5.3 53  @7)

|
38) taub 0348 0351 0350 0.344 0326 0316 0.336 0341 0.310 0.309 0.319 0.366 (39
(39) C'Z"’“l Sky taud 2435 2356  2.307 2297 2377 2430 2430 2456 2578 2581 2502 2.392 (39
(40) ,"a;j‘,zce Ebn,noon 439 640 771 852 900 915 885 852 830 710 476 272 (o)
1) Edh,noon 38 64 89 107 106 102 100 91 68 50 33 28 (@
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