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ME 425

Space Cooling Load Calculations

Keith E. Elder, P.E.

Cooling Load vs. Heat Gain

4 Space Heat Gain
= The instantaneous rate at which heat enters into and/or is
generated within a space at a given instant.
# Space Cooling Load

= The rate at which heat must be removed from the space to
maintain a constant space air temperature.

4 Heat Extraction

= The actual heat removed from the space taking account
that space air temperature does not remain constant, but

experiences minor, cyclic variations.
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Calculation Techniques

@ TETD/TA Method
= Originally Developed by Willis Carrier
= Widely used but sources not well-documented
# Transfer Function Method (TFM)
= Rigorous & Complex
= Requires Computer
# 1989 CLTD/CLF Method
= Hand Calculation Method
= Simplified Factors based on TFM (above)
# Radiant Time Series (RTS) Method
= Based on Heat Balance Method (exact solution)
= Requires Computer-Based Solution Techniques

CLTD/CLF Method Formulas

# Glass cooling load is calculated:
q=A(SC)(SHGF)(CLF) for radiation
g=UA(CLTD) for conduction

# Opaque surface cooling load is calculated:
q = UA(CLTD)
# Internal loads are calculated:

qcooling load = qheat gain x CLF
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Opaque Surface Cooling Load

q = UA(CLTDorrected )

= U = Assembly U-factor

= A = Opaque Surface Area

= CLTD = Cooling Load Temperature Difference
+ Based on latitude
+ Time-of-day
+ Thermal storage in materials used
+ R-value of component
+ Presence of suspended ceiling (for roofs only)

Opaque Surface Calculation

@ Use Table 31 (89F26.36) for Wall Calculations

@ Use Table 29 (89F26.34) for Roof Calculations

= Select Wall/Roof Type

= Look up uncorrected CLTD

s Correct CLTD

CLTD recteq = (CLTD + LMYk + (78 - t. o) + (L, - 85)
LM = Latitude/Month Correction Factor (Table 32 - 89F26.37)
k = Color Correction (Dark = 1.0, Med = 0.83, Light = 0.65)
t = design indoor space temperature
t = average temperature on the design day

= max.outdoor temperature - (daily range) / 2

room

m
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Wall CLTD Tables
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Roof CLTD Tables

Table 29 Cooling Load Temperature Differences (CLTD) for Calculating Cooling Load from Fl:

U-value,
Roof Description of Weight, __Btu__ Solar Time
No  Construction b/t hef2+°F1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Without Suspended Ceiling
1 Steel sheet with l-in, 7 0213 L -2 -3 -3 -5 =3 6 19 34 49 61 71 78 79 77 70 59 45 30 18 12 8 5 3
(or 2-in.) insulation (0.129)
2 1-in. wood with 1-in, insulation 8 0170 6 0 -1 -3 -3 -2 4 14 27 39 52 62 70 74 74 70 62 51 38 28 20 14 9
3 4-in, lightweight concrete 18 0213 9 5 2 0 -2 -3 -3 1 9 20 32 44 55 64 70 73 71 66 57 45 34 25 18 13
4 2-in. heavyweight concrete
with 1-in. 29 0206 12 8 5 3 0 -1 -1 3 11 20 30 41 51 59 65 66 66 62 54 45 36 29 22 17
(or 2-in.) insulation (0.122)
5 1-in. wood with 2-in, insulation 9 0109 3 0 -3 -4 ~5 -7 -6 -3 5 16 27 39 49 57 €3 64 62 57 48 37 26 18 il 7
6 6-in. lightweight concrete 24 0158 22 17 13 9 6 3 1 1 3 7 15 23 33 43 51 58 62 64 62 57 50 42 35 28
7 2.5-in. wood with l-in, ins. 12 0130 29 24 20 16 13 10 7 6 6 9 13 20 27 34 42 48 53 55 56 54 49 44 39 34
8 8-in. lightweight concrete 31 0126 35 30 26 22 18 14 11 9 7 7 9 13 19 25 33 39 46 S0 53 54 53 49 45 40
9 4-in. heavyweight concrete
with l-in. 52 0200 25 22 18 5 12 9 & 8 10 14 20 26 33 40 46 50 53 53 52 48 43 38 34 120
(or 2-in.) insulation (52)  (0.120)
10 2.5-in. wood with 2-in. ins. 13 0093 30 26 23 19 16 13 10 9 8 9 13 17 23 29 36 41 46 49 51 50 47 43 39 135
11 Roof terrace system 75 0.106 34 31 28 25 22 19 16 14 13 13 15 18 22 26 31 36 40 44 45 46 45 43 40 37
12 6-in. heavyweight concrete
with 1-in. 75 0,192 3t 28 25 22 20 17 15 14 14 16 18 22 26 31 36 40 43 45 45 44 42 40 37 34
(oF 2-in.) insulation sy (©.117)
13 4-in. wood with 1-in. 17 0106 38 36 33 30 28 25 22 20 18 17 16 17 18 21 24 28 32 36 39 41 43 43 42 40
{or 2-in) insulation (18)  (0.078)
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Opaque Adjustment Factors
Table 31 CLTD Correction For Latitude and Month Applied to Walls and Roofs, North Latitudes
NNE NE ENE E ESE SE SSE

Lat. Month N NNW NW WNW w WEW W SSW 5 HOR
] Dec -3 =5 -5 -5 -2 o 3 6 L] =1
Jan/Nov -1 -5 —4 -4 -1 ] 2 4 7 -1
Feb/Oct -3 -2 -2 -1 ~] -1 [ =1 o 0
Mar/Sept -3 0 1 =1 -1 =3 =3 =5 ] 0
Apr/Aug 5 4 3 0 -2 -5 -6 -8 —& -2
May/Jul 10 7 5 0 -3 =7 -8 -9 —& —4
Jun 12 ] E [1] -3 -7 —4 -10 -8 -5
] Dec -4 -6 ] -6 =3 0 4 E] 12 -5
Jan/Nov -3 -3 —6 ] -2 o E] 6 10 4
Feb/ Ot -3 -4 -3 -3 -1 =1 | 2 4 =]
Mar/Sept -3 -2 -1 = | -1 -2 -2 -3 —4 o
Apr/Aug 2 2 2 0 -1 -4 -5 7 B
May/Jul 7 5 4 ] -2 ] =7 = -7 -2
Jun 9 [ 4 1] -2 =6 -3 = -1 =2
16 Dec -4 ~§ -4 -8 -4 =i 4 9 13 -9
Jan/Nov —4 -6 -7 =7 -4 -1 4 & 12 =7
Feb/Oct i 5 5 -4 2 0 2 5 7 -4
Mar/Sepl =3 -3 -2 -2 -1 -1 0 1] 0 e |
Apr/Aug =1 0 -1 -1 -1 ~3 =3 ] -6 0
May/Tul 4 3 3 0 -1 —4 ] -7 -7 0
Jun [ 4 4 1 -1 -4 = ] -8 ] =T

'ASHRAE Table 1B-Cooling

Design conditions for SEATTLE/ITACOMA, WA, USA

Station Information

Station name wnos | La ‘ Long Elev StP *bL‘I"T"C"" Time 2ne | b i ‘
ia b e 1d e 1f 1aq h i
SEATTLETACOMA T27930 4745N 12230W 400 14.485 5.00 NAP 7201

Annual Heating and Humidification Design Conditions

— T Hurmidiication DEMCOE and AR Cokst monih WaMCDE TCWSFCWD

month 29.6% Y 0.4% 1% o 99.6% DB
ek | won | OF | PR WMcoE | OF | PR ] WMCDE | WS ] WCOE | We | WCDE | WMows | PCwD
3a 3b dd 4 Ba ) Sc 2 fa [

2 da 4b 4c e

12 238 284 58 7.5 285 13.0 10.8 3286 262 44.4 239 45.8 9.3 20

Annual Coaling, Dehumidification, and Enthalpy Design Conditions

Holiest | Cooling DEMCVE T Evaporalion WEMCDE [ mcwsFowo

manth | DA% | 1% I 2% 0.4% | 1% I 2% | to 4% DB

DBrange [~ OB WMCWE | DB ] WMCWE | DB | Wowe WE WCDE | WE WMCOE | We WCDE | MCWS | PCWD
= o e E3 od 3 o0 T0e Tor

= a 3 o 10a 100 11a Tt
3 @ 2849 65.2 812 63.7 7.6 62.3 66.5 825 64.7 789 631 75.8 a7 0

Hattest
month

Daily Range
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= A
= SC

Glass Cooling Load, Radiation

q=A(SC)(SHGF)(CLF)

= glass area

= Shading Coefficient

= SHGF = Solar Heat Gain Factor, tabulated by
+ Latitude
+ Month
+ Orientation
= CLF = Cooling Load Factor, tabulated by
+ Time-of-day
+ Building Mass
+ Floor Treatment (Optional)

Solar Heat Gain Factors
(Table 34-89F26.40)

48° N. Lat
N  NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/

(Shad) NNW NW WNW W WSW SW SSW S HOR

Jan. 15 15 15 53 18 175 216 239 245 85
Feb.© 20 20 36 103 168 216 242 249 250 138
Mar. 26 26 80 154 204 234 239 232 228 188
Apr. 31 61 132 180 219 225 215 194 186 226
May 35 97 158 200 218 214 192 163 150 247
June 46 110 165 204 215 206 180 148 134 252
uy 37 9% 156 196 214 209 187 ISR 146 244
Aug. 33 61 128 174 211 216 208 188 180 223
Sep. 27 27 72 144 19t 223 28 223 220 182
Oct. 21 21 35 % 16t 207 233 241 242 136
Nov. 15 15 15 2 15 1M 212 234 240 85
Dec. 13 13 13 36 91 156 195 225 233 65
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Shading Coefficient
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Fig. 25 Components of Solar Radiant Heat Gain with

Window, Including Both Frame and
Glazing Contributions

Shading Coefficients
(Table 11- '97F29.25-26)

Table 11 Visible Transmission (VT), Shading Coefficient (SC), and Solar Heat Gain Coefficient (SHGC) at
Normal Incidence for Single Pane Glass and Insulating Glass
QlazingSyztem ClaringSHGC at Total WindowSHGC at Total Window VTat
- _ e Specified Inridence Angles Normal Incidence Normal Incidence
23 s er 3
Thick Glaring Glaring Noxmal Hemi Abuminum Other Frames All Frames
ID in VI sC 0 40°  50° 60 T0° (Diffuse) Opershle Fived Operchle Fived Operdble Fixed
Ticoated Smgle Glazng
la UE Clear 0=0 Loo 02 085 083 078 0&7 078 075 078 063 073 065 07e
1t 14 Clear 0ze 024 0% 020 077 073 062 073 07l 074 00 071 065 07e
le g Bronm 068 nes 073 071 062 064 055 085 &4 087 054 054 042 059
14 114 Bromze a0ss 073 062 060 058 054 048 055 035 057 046 054 o040 04s
le LB Green 0z 0E2 071 062 066 062 053 063 0&2 083 033 082 060 071
If 114 Green 074 068 0358 05 034 051 044 052 0al 033 043 03l 054 064
lg 158 Gray 062 0g2 070 062 066 06l 053 063 o0&l 064 052 081 045 054
1h /4 Gray 043 0&s 056 053 051 048 041 043 nsn 051 042 049 031 037
li 1f4 Bluegreen 073 072 062 058 037 034 048 055 035 057 045 034 054 063
Reflective Single Glazing
1j 14 32 onCLE 8% ong 022 012 0l# 018 017 015 017 01z 01z 015 o017 008 007
1k 174 55 on CLE14% 014 029 025 025 024 023 020 023 023 0.24 01g 022 010 012
11 Lf4 SSon CLRE 20% 0zo 036 031 030 030 028 024 028 028 023 024 027 015 017
Im 14 55 on GRN 14%% o1z 023 025 025 024 023 020 023 023 024 a1s 022 ooe alo
In 14 TIonCLE20% 020 0354 029 D28 028 026 023 027 027 027 022 028 015 017
lo 14 TlonCLR30% 030 045 032 032 037 035 030 035 035 038 0z 034 0zz2 0zé
Uncomted Double Glazing
5a 188 CLRCLE (k1| 0&7 075 073 070 063 043 065 0&6 0&s 055 068 059 o7
b 14 CLECLE 07e 0zl 070 0&2 065 058 043 060 0.1 084 032 08l 057 0z
5c 18 BRECLE 062 072 062 058 057 051 038 053 055 057 045 054 045 054
5d 1f4 BRZ CLR 042 052 050 047 045 040 031 042 045 048 037 044 035 042
e 1f8 GEM CLRE 074 070 00 057 D55 042 038 051 053 o35 045 053 054 0&4
5f 1f4 GEN CLE 068 054 047 044 042 038 030 040 042 043 035 041 042 057
5z 1B GEY CLR 058 062 032 057 054 048 037 050 032 054 044 052 041 042
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Shading Coefficients (Table 19-05F31.48)
(SC=1.15 x SHGC)

Table 19 Interior Solar Attenuation Coefficients (IAC) for Single or Double Glazings Shaded by
Interior Venetian Blinds or Roller Shades
o 1AL
]?u:‘:]'ﬂi. Transmittance /—\ Veretian Blinds Teoller Shades
Fach Pane,  Outer  Single '1/ Opague  Opague pslucent

in. Pane Inner Pafic Dark White Light

178 0.86 068 n0g2 0.40 045
Clear, commercial Lido 142 082
Clear, pattem L& 142
Heat absorbing, pattem 18 0.50
Tinted 16,7732
Ahove s, automated blinds® 0.86 059
Above glarings. tightly closed vertical blinds 085 0.26
Heat absorbingf 114 0.59 078 06 044 047
Heat absorhing, pattem 114
Tinted 178, 114
Heat absorbing or pattern 0.59 076 0.4l 047
Heat absorbing i
Heat absorhing or pattern

037 094 0as 066 073
Reflective coated gl 0.26 10 0.52 075
Doitble Glazing Systems?
Clear double, residential 12 087 0. [ 7 0664 gl 0.40 046
Clear double, commencial 114 0.80 0,801 [Shei]
Heat absorbing don ble 114 046 08 047 072 066 074 0.4l
Reflective double 017 10 0.35 0.90 086
X 7

Cooling Load Factors (CLF) (rable 36-89F26.41)

Air-Conditioning Cooling Load 26.41
Table 36 Cooling Load Factors (CLF) for Glass Without Interior Shading, North Latitudes, General
Fenes-  Room
il Con-
Facing _ stroction Selar Time, b
I 1 3 4 s & 1 39 n m_u B u_ B W
U007 0 DI 08 005 01 042 04 05 041 011 036 0B 031 035 01
W M 02 020 0B DI Gle OM Del 06 033 05 0S5 070 03 036 031 02
(Suded)  H D25 023 021 020 019 038 045 043 055 060 065 0.9 072 03 03 03
Loo006 0US 004 005 003 026 043 047 044 OdI 040 039 039 040 008 007
KNE M 608 008 D07 006 O 024 038 042 03 437 0.3 036 036 G 002 i
H GIL 010 009 D09 00F 036 0 042 0 038 03 03 04 tiso0m o
L 004 094 D03 033 COR 0.06 0.05
NE Moo00T 095 008 021 a1 009 008
T T T 033 017 01t ol
Looom 0o o0 0 008 006 Gis
ENE MO0 06 045 o1l 0 oo
H 009 009 0.08 0012 0l 0.0
Lo om 00 037 019 0I5 042 0O 008 005 00f
E M0 006 006 03s 92 017 05 013 0N 00 008
W00 0w aes on 619 617 013 013 012 01t 0.0
L 005 004 0.0 b4 020 006 (I3 40 000 00T 006
GSE MoUE 0m 086 03 03 019 016 014 013 0N O
M 010 000 009 0.36 021 018 006 044 043 042 011
Looums o 0ol 0.4 G2 019 015 02 010 008 007
sE Mo 00 00k 007 0.8 635 02 613 046 014 042 Ol
Moo o 01 041 oM 030 U8 016 014 013 012
Lm0 o @ B 02 01 01 011 010 008
Ssi: M0 00 008 034 0 02 02 018 016 014 0.1
H o012 adl an 051 ar on 02 0 a6 015 00
L ook oer oo 068 036 025 02 018 045 012 0N
E) M 012 001 009 0.57 0.3 0.9 025 021 048 006 04
oen o o 056 R 02 02 020 OIS 06 015
L ol om om 0n 046 035 B2 013 09 013 oR2
ssw M0 012 4l 0.5 Qs 035 B3 015 02 019 015
H 015 034 013 046 040 032 D26 023 020 0.8 016
L 0a2 000 008 05K 043 B3 017 0 018 GM
sw Mo0dS 014 002 . 05 08 03 036 024 021 0
H 035 are 00 034 049 037 030 025 021 019 017
108 00 0 026 06l G4 B3 017 OX 0as 015
WIwW M 015 041 012 o 035 042 DM 028 02¢ 021 018
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Cooling Load Factors (CLF) (rabie 30-80r26.43)

el
Table 39 Cooling Load Faetors (CLF) for Glass with Interior Shading, North Latitudes
(All Room Coaslructions)
Fenes-
tration
Facing Salar Time, b
0100 0200 0300 0400 0500 0600 G700 0H00 0900 1000 1100 1200 1300 1400 1500 1600 1700 1640 1900 2000 2000 2200 2300 2400
N " 0.08 0.07 0.06 0.06 0.07 0.73 0.66 0.61 0.73 0.80 0.86 0.89 0.89 0.86 0.82 075 0.78 0,91 0.24 0.18 0.1% G.13 41 IO
NNE 0.0 0.03 002 UU2 .03 0.64 0.77 0.62 042 037 037 037 036 0.35 0,32 0.28 023 C.17 0.08 0.07 0.06 0.05 0.04 0.04
NE 003 0.62 0.02 0.02 0.02 0.5 0.76 0.74 0,5 0.37 0.29 0.27 0.26 024 0.22 620 0.16 0.12 0.06 0.05 0.04 0.04 0.03 0.03
ENE .03 0.02 0.02 .02 0.02 052 0.76 0.80 0.71 0.52 .31 0.26 0.24 ©.22 0.20 0,18 0.15 0.11 0.06 0.05 0.04 0.04 0.0) 0.03
B 0.03 002 0.02 D02 0.02 047 0.72 0.80 0.76 0.62 G.41 0.27 0.24 022 0.20 017 014 0.01 0.06 0.05 0.05 0.04 0.03 0.0
ESE 0,03 0.0 0.02 0.02 D.02 041 0.67 0,79 0.30 0.72 0.54 0.4 027 024 021 0.19 0.15 0.12 0.07 0.06 0.05 0.04 0.04 0.03
SE 0.0 0.03 0.02 0.02 0.02 0.0 0.57 0.74 051 079 068 0.49 0.33 0.25 0.25 0.22 .18 013 0.08 0.07 0.66 0.05 D.04 0.4
SSE 0.01 0.03 003 0.0 0.02 0.12 0.31 0.54 0.72 0.81 0,31 0.71 054 0.38 0.32 0.27 0:22 0.16 0.09 0.08 0.07 0.06 0.05 0.04
5 0.04 0.01 0.03 0.05 0.0 0.09 0.16 023 038 0.58 0.75 0.87 0.80 0.68 0.50 0.35 027 0.19 0.11 0.09 0.08 0.07 0.6 0.05
S8W 005 0.04 0.04 0.03 0.03 0.09 0.14 0,18 0.22 0.27 0,43 0.63 0.78 0.84 0.50 0.66 0.46 0.25 0.13 0.11 0.09 0.08 0.07 0.06
SW 0.05 0.05 0.04 0.04 0.03 ¢.07 0.11 044 0.16 0.19 0.22 038 0.59 0.75 0.85 0.81 0.60 0.45 0.16 012 0.10 0.09 0.07 2.0

WsW .05 0.08 0.04 0.04 0.03 0.07 0,10 0.12 0.14 0.16 0.17 0.23 0.44 0.64 0.78 0.84 0.78 0.55 0.16 012 0.10 0.09 0.07 0.06
w 0.08 0.05 0.04 0.04 0.03 0.66 008 0.11 0.13 0.15 0.16 0.17 031 0.53 0.72 0.82 G.£1 0.61 616 0.32 D.10 0.08 0.07 0.06
WNW 005 0.05 0.04 0.03 0.03 0.07 0.1V 0.12 0.14 0.16 0.17 018 022 0.43 0.65 0.80 0.84 0,66 0.16 0.12 0.10 0.08 0.07 0.06
NW 0.05 0.04 0.04 0.03 0.03 0.07 0.11 G.14 0.47 019 0.20 0.21 0.2 0.30 0.582 0.73 082 0.69 0.16 0.12 0.10 0.08 0.07 0.06

NNW 0.05 0.05 0.04 003 0.03 C.11 0,17 H22 0.26 030 0.32 0.33 (.34 0.34 039 8.61 0.82 0.76 0.47 0.12 0.10 008 .07 0.06

Factors Affecting Reflectivity

Inverted pyrheliometer ‘

All Solar radiation s
|

s

values in all tables | TS

I

and software have A
a “surrounding e

Py
i

reflectivity”
assumption built in | o [T e

Bit Jm
/(Bituminous and gravel, roo e
t t | ST LA X A
h N e Al b
O elll. o12}— 1‘ ol BT ] [
| ff_.aw’ looots™
1 -
- | Bituminous parking lot surface
25 35 a5 55 65 75

Sun's angle of incidence, deg

10

10
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“Elliott Bay Phenomenon”

Infiltration Load

Usensible = 1.10 CFM ( tout - tin )
Qiatent = 4840 CFM ( Wout - Win )

Requires g
psychrometric Yy
chart in most cases

e B

11

11
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TABLE 15-1

Unit Lighting Power Allowance (LPA)

Internal Loads
Opeople-sensible = NO. X Heat Gain x CLF
Jpeople-latent No. x Heat Gain
Qiighting = Heat Gain x CLF
Qequipment = Heat Gain x CLF
Use CLF = 1.0 unless HVAC runs 24 hours
nghtlng Gain (Use Energy Code)

other use types (including but not limited to schools, hospitals,
i ‘museums, banks, churches)*™!!

Use’ LPA'L (WRt) Police and fire stations® 1.20
Painting, welding, carpentry, machine shops 230 = =
— — Atria (atriums) 1.00
Barber shops, beauty shops 200 Assembly spaces’, auditoriums, gymnasia’, theaters 1.00
Hotel banqueticonference/exhibition hall'™® 2.00 | Sembly spaces &Y : : :
Laboratorics 2.00 Group R-1 common areas 1.00
= = Process plants 1.00
Aircraft repair hangars 1.50 5 o
Cafeterias, fast food establishments® 1.50 — - -~
Factories, workshops, handling areas 1.50 Locker and/or shower facilities 0.80
Gas stations, auto repair shops® 1.50 \TVarehouses“ p— 0;0
Institutions 1.50 bl — -
Libraries® 1.50 Aircraft storage hangars 0.40
Nursing homes and hotelVmotel guest rooms 1.50 eT—— See Seotion
Retail ", retail banking 1.50 E Bamag 1532
Wholesale stores (pallet rack shelving) 1.50 = =
;/[ i lil() Plans Submitted for Common Areas Only’

all concourses E
= — = Main floor building lobbies® (except mall concourses) 1.20
School b"ﬂdﬁgsc;iz';s‘f‘fccupmcy only, school 1.35 Common areas, corridors, toilet facilities and washrooms, 0.80
= Y - = elevator lobbies
Laundries 1.30
Office buildings, office/administrative arcas in facilities of 1.20

12

12
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Gain vs. Load - Lighting Example

LIGHTS ON LIGHTS OFF
TIME ,HOURS

Fig.2 Thermal Storage Effect in Cooling Load from Lights

Lighting - Load Not in Space

tia

qz {Heat o Flgor Above) FLOOR ABOVE

{Light Heat
To Return Air) qa (Load To Return Air)

ORORORO;

qQin

RETUAN AIR >

RETURN AIR I CEILING
LIGHT FIXTURE q: (Heat To Room)

SUPPLY
AlR

ight H
Ziq' e bpace) . ROOM e

fe

Fig.3 Heat Balance of Typical Ceiling Return Plenum
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T

People Heat Gain

Athleticy

294 2001 ASHRAE Fundamentals Handbook
Table 1 Representative Rates at Which Heat and Moisture Are Given Off by Haman Beings In Different States of A

Totsl Heat, Rt Sensible Latem v Sensible Hm; thst B

Adult  Adjusted,  Heat. Heat, Ll
Degree of Activity Lascatinm Male M Biuih Biwh Low ¥ High v
Szated at theater Thedies, matinee 90 330 115 105 ]
Seeted at theatee, night Theater. night 3 35 245 105 o 7
Scated, very light work Offices, hotcls. apanments 450 400 245 155
Moderalely active office work Offices, hotels, aparunents 475 430 200
Standing, light work; walking Department store; rotail stare 550 430 300 58 1%
Walking, slandmg 1rug store, bank 5560 500 150
Sedentary wonk Restanrant® 490 550 s
Light berch work Factory a0 750 27 475
Mixlerate dancing Dance ball 900 530 305 5435 a8 35
Walking 3 mph; light machine wark Faclory L] L s 625
Bowling? Baowling alley 1500 1450 40 70
Heavy work Factery L50H) 450 580 270 54 19
Heavy mechime wark: lifting Dactory 1600 600 635 aas

Giymazsivm 200 1800 710 1050
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Maximum Input Recommended Rate

Applianee Rating. W ol Heat Gain, W

Office Equipment Heat Gain

Table 8 Recommended Heat Gan from
Typical Computer Eguipment

Alail-processing equipment
Folding machine 125 a0

Insering maching, A0 1o 3,300 30010 2150
3,600 1o A, 8O0 piecesh
Labeling maching, A0 o &,B00 350 104,300
1,500 o 30,000 pieces'h
Posiage meter 230 130
72 T2
Cold food/beverage L1500 1920 575 1o 960
Het beverage 1,725 HA2
Snack 24010275 M0 IS
Other
Bar code printer 440 T
Cash registers (=1 A8
Check processing workstation, 4,800 2470
12 pockets
Colfee maker, 1,500 1050 W sens.,
10 cups 1540 B latent
Microfiche reader 85 85
Microfilm reader 50 50
Microfilm readerprinter L1500 L1500
Mim\zw:n'c oven, GO0 400
1 R
Paper shredder 250 10 3,000 200 102,420
T00 i

Water cooler,

Continuous,  Energy Saver Made,
% W
Camputers?
Avernge value 55
Conservative valug 5]
Highly conservative valug s
irs
Tmonitor (13 w0 15 i) 35 1]
Medium monitor (16 o 18 in} 0 o
Large monitor (19 10 20 in.) 80 o

Sonrrces: Hosni o al. (1999), Wilkns and McGaffin {1954

RS

sclon 386, 486, and Pentium grxle.

lypical values for monitors displaying Windows enviranmant,

Cantinuans, 1 page per min., Idle,
W W w

Laser Printers
Small desktop 130 73 10
Diesklop 215 100 is
Small office i 160 70
Large office 330 5 125

Copers

Dieskiop copier 400 BS 20
Oifice copier 1,100 400 300

Sowrrce: Hosni et al, (1995,
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Projected Office Equip. Wattage
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In-Class Cooling Load Exercise

What is the July cooling load at 5:00 pm for the
Seattle office space described in the heat loss
example. Assume an indoor design condition of
78°F and 40% Relative Humidity.
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