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Appendix A:  Sample Calculations of Dialux Software

Figure A.1: 3D Arrengment of luminaire in selected building model

T15.00m
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
) 000
[ |
0.00 30.00 m

Figure A.2 : Luminaire arrangement and illumination level W/W ratio at 0%

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°,
North deviation: 245.0°

Date: 21.03.2011, Time:09:00:00 (+5 hours difference to GMT)
Reference sky type: Clear sky
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Figure A.3- Isoline arrangement

Photometric results
Total Luminous Flux:
Total Load:

Light loss factor:
Boundary Zone:

178850 Im
3675.0 W
0.67
0.500 m

275 301, 20847 Jj 3551250 4361425 1351 360{A17 27613131488 318 D67 473381 248 412-434
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Figure A.4: Luminaire arrangement and Value Chart W/W ratio at 0%

Val

ues in Lux, Scale 1 : 215

30.00 m
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Figure A.5: Luminaire arrangement and illumination level W/W ratio at 5%

Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°,
North deviation: 245.0°

Date: 21.03.2011, Time:09:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.6: Luminaire arrangement and Isolines W/W ratio at 5%

Photometric results

Total Luminous Flux; 143080 Im
2940 W

Total Load:

Light loss factor:

Boundary Zone:

0.67

0.500 m
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Figure A.7: Luminaire arrangement and Value Chart W/W ratio at 5%
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Figure A.8: Luminaire arrangement and illumination level W/W ratio at 75%

Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.03.2011, Time:09:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Values in Lux, Scale 1:21
Figure A 9: Luminaire arrangement and Isoline arrangement W/W ratio at 75%

Photometric results
Total Luminous Flux: 01Im

Total Load: 0.0WwW
Light loss factor: 0.67
Boundary Zone: 0.500 m
1500 = — | [00m
% 1500 yroFattigg 1500 1500 =

s > Ch200 T
\—5;3900 3dé 00 8o

3007 300
/\ P
(Do O O O O o 300 Qo\)

e ~— 600 /600 g0 ~—e00 800 —~
soddeoo 600C1 1 oo ) e00O°," 000", e00 0y 600Cke

7 0.00

Figure A.10: Luminaire arrangement and illumination level W/W ratio at 65%

Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.06.2011, Time:15:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.11: Luminaire arrangement and illumination level W/W ratio at 65%

Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.12.2011, Time:15:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.12: Luminaire arrangement and illumination level W/W ratio at 65%

Scale 1:215
Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.06.2011, Time:15:00:00 (+5 hours difference to GMT)
Reference sky type: Clear sky
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Figure A.13: Luminaire arrangement and illumination level W/W ratio at 55%
Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.06.2011, Time:09:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.14: Luminaire arrangement and illumination level W/W ratio at 55%

Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.12.2011, Time:09:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.15: Luminaire arrangement and illumination level W/W ratio at 55%

Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.06.2011, Time:17:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.16: Luminaire arrangement and illumination level W/W ratio at 55%
Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.12.2011, Time:17:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.17: Luminaire arrangement and illumination level W/W ratio at 35%
Scale 1: 215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.06.2011, Time:09:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.18: Luminaire arrangement and illumination level W/W ratio at 35%
Scale1:215

Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.12.2011, Time:09:00:00 (+5 hours difference to GMT)

Reference sky type: Clear sky
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Figure A.19: Luminaire arrangement and illumination level W/W ratio at 35%

Scale 1: 215
Daylight parameters:
Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°

Date: 21.06.2011, Time:17:00:00 (+5 hours difference to GMT)
Reference sky type: Clear sky
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Figure A.20: Luminaire arrangement and illumination level W/W ratio at 35%
Scale 1: 215
Daylight parameters:

Location: Sri Jaywardanapura, Longitude: 80.13°, Latitude: 6.10°, North deviation: 245.0°
Date: 21.12.2011, Time:17:00:00 (+5 hours difference to GMT)
Reference sky type: Clear sky
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Appendix B: Cooling Load Temperature Difference for Calculating Load from Flat roof

0f 29.4°C and an outdoor daily range of 11.6°C
* Solar radiation typical of 40 deg North latitude on July 21
* Outside surface resistance. R, = 0.059 m?-°C/W
* Without and with suspended ceiling, but no attic fans or return air ducts in
suspended ceiling space
¢ Inside surface resistance, R; = 0.121 m?-°C/W
() Adjustments to Table 5 Values:
The following ion makes adj
solar conditions from those listed in (1) above.

CLTD¢orr = (CLTD + LM) * K + (25.5 — Tg) + (T —29.4)] » f

PR

for

of design and

where CLTD is from this table

@) LM is latitude-month correction from Table 9 for 2 horizontal sur-
face.

®) Kis a color adjustment factor and is applied after first making

month-latitude adjustments. Credit should not be taken for a

26.8 CHAPTER 26 1985 Fundamentals Handbook
TableS Cooling Load Temiperature Differences for Calculating Cooling Load from Flat Roofs’
S L e YN TR S e
of
’ U-value, Maxi- Minb Maxt: DX
Roof Description of Mass, w/ Solar Time, b WO e mam o
No__Construction ky/m? m?<C 100120013001400150016001 CLYD CLTD CLTD €U
Withont
1 Steel sheet with 25.4-mm 34 120 0 -1 -2 -2 -3 -2 311192 N OES ML DN ITW T S 3 LM -3 M4 ¢
(or 50.8-mm) insulation (39 (0.709)
2 254mmwoodwith2S.4-mm 39 096 3 2 0 -1 -2 -2 - 2 8 I5 22 29 35 39 41 41 39 35 29 21 1511 8 5 16 -~2 41 &
insulation
3 101.6-mm 1.w concrete 8 12098 3 1 0 -1 -2~2 1 S U182 3 36 3 00337 QB MG T I6 2 4 &
4 508-mmh.w.concretewith 142 LI70 7 5 3 2 0 -1 O 2 6 11 17 23 28 33 36 37 37 34 30 25 20 16 12 10 16 -1 37 3
25.4-mm (or 50.8-mm) (0.693)
insulation
5 254-mmwoodwith50.8-mm 44 0619 2 0 -2 -3 -4 -4 4 -2 3 9 15 22 27 32 35 36 35 32 27 20 14 10 6 3 16 -4 36 4
dieatst
6 __152.4-mm 1.w. concrete M7 @7 120 7 § 3 2 0 2 4 8 13 18 24 29 33 35 36 35 32 28 24 19 16 18 0 36 &
7 635mmwoodwith2S4mm 63 0738 16 13 11 9 7 6 4 S B-1L 15 19 23 27 29 31 31 30 27 25 22 19 19 31 2
§ 203.2-mm 1.w. concrete 151 0715 20 17 14 12 10 8 6 5 4 4 S5 7 11 14 18 22 25 28 30 30 20 27 25 2 20 4 30 2
9 10l.6mmh.w.concretewith 254 1136 14 12 10 8 7 S 4 4 6 8 11 15 18 22 25 28 29 30 29 27 24 21 19 16 8 4 30 %
25.4-mm (or 50.8-mm) 254) (0.681)
insulation
10 63.5-mmwoodwith$0.8-mm 63 0528 18 15 13 11 9 8 6 S5 5 S 7 10 13 17 21 24 27 29 2725 23 20 19 S 2
insulation
11 Roof terrace system 366 0602 19 17 15 14 12 11 9 8 7 8 8 10 12 15 18 20 22 24 25 26 25 24 22 21 20 71 2% ¥
12 152.4-mmh.w.concretewith 366 (1.090) 18 16 14 12 11 10 9 & 8 9 10 12 15 17 20 22 24 25 25 25 24 22 20 19 19 8 25 U
25.4-mm (or 50.8-mm) (66)  (0.664)
insulation
13 101.6-mm wood with 25.4- 83 060221 20 18 17 15 14 13 1 10 9 9 9 10 12 14 16 18 20 22 23 24 24 23 2 2 9 24 &
mm (or 50.8-mm) insulation _ (88)  (0.443)
‘With Suspended Ceiling
1 Steel Sheet with 25.4-mm 4 071 1 0 -1 -2 -3 -3 0 5 13 20 28 35 40 43 43 41 37 31 23 1S 10 7 S 3 1S -3 43
(or 50.8-mm) insulation “9) ©.522) 3
2 4mmwoodwith2S4mm 49 0653 11 8 6 S5 3 2 1 2 4 7 12 17 2 27 31 33 35 34 32 28 24 20 17 M4 17 1 35 ¥
insulation &
3 101.6-mm 1.w. concrete 97 0761 10 34 35 36 34 30 26 21 17 13 17 0 36 X
4 50.8-mm h.w. concrete with 24 25 26 26 25 23 21 20 18 18 A e
25.4-mm igsufation*
: E] B0 I T i - L T T T S |
A-mmFoRcretel oo 4325 08P 1§ 45 24 271 29 30 30 28 26 23 20 20 4 30 X
A L | i .t -
| 5-mm ookt Wi 95 4ot L b3 19021 23 2625 % 3R A W 8 23 T
< &ftsulation
B, 203.2-mimrf o sopmcregey 7 1 st s 14 16 19 21 23 25 25 2% 4 23 0 & 5
S 101.6-mm h.w. concrete with o7z i 13 13 12 11 11 11 12 13 15 16 18 19 20 21 21 21 21 20 19 18 19 11 2 N
25.4-mm (or 50.8-mm) ©.511)
insulation
G 3S-mumwod with 50.6mm 73 0 0409 19 18 17 16 14 13 12 11 10 10 10 1 12 14 16 18 19 21 22 23 23 2 2 2 2 10 2B
11 Roof terrace system 376 0466 17 16 16 1S 15 14 13 13 13 12 12 13 13 14 15 16 16 17 18 18 19 18 18 18 21 12 19
12 1524-mmh.w.concretewith 376 0710 16 16 15 15 14 13 13 12 12 12 12 13 14 15 16 17 18 I8 19 19 19 18 18 18 20 12 19
zs.m_m (or 50.8-mm) 376) 0499
13 10L6mmwoodwith254- 93 0465 20 19 19 18 17 16 IS 14 14 13 12 12 12 12 13 14 15 16 18 19 20 20 20 20 23 12 20 i
mm (or 50.8-mm) insulation ©1)  (0.363)
(1) Direct Application of Table 5 Without Adjustments: Eight-colored roof except where permanence of light color &
Values in Table 5 were using the followi diti established by experience, as in rural areas or where there is litss:
e dark"™ el 2 smoke.
* Dark flat surface roof (“‘dark’" for solar radiation absorption) K = 1.0if dark colored or light in an industrial area
:Indnm m“’.m“:ﬁs'm of 35°C with K = 0.5 if permanently light-colored (rural area)
Outdoor maxi DARtITe with outdoor mean temperature ©  (25.5 —Tg)isindoor design temperature correction.

@ (T — 29.4) is outdoor design temperature correction, where Tpisthe
age outside design day.
© fisafactorforatﬁcfmnndordmabovecdlingmdisap;ﬁe!

after all other adjustments have been made.
J = 1.0 no attic or ducts
f = 0.75 positive ventilation
Values in Table 5 were calculated without and with a suspendes
ceiling, but made no all for positi ion Or retess:
ducts thru the space. If ceiling is insulated and a fan is vsed
between ceiling and roof, CLTD may be reduced by 25%
(f = 0.75). Use of the suspended ceiling space for a return =
plenum or with return air ducts should be analyzed separately.
B) Roof Constructions Not Listed in Table:
The U-Values listed are to be used only as guides. The actual value of Uz
obtained from tables such as Tables 3 and 4, Chapter 23, or as calcuiated fo
the actual roof construction should be used.
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Appendix C: Cooling Load Temperature Difference for Calculating Cooling Load
from Sunlit Walls

]

A y
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26.10 CHAPTER 26 1985 Fundamentels Handbook
i Table7 Cooling Load Temperature Differences for Calculating Cooling Load from Sunlit Walls

Hof
Maxi-  Mini- Maxi-  Differ-

Solar Time, b e " mum waan
nummmmmmmum:mmmmmmm:mmummmmcu'n CLID _CLTD 1D
North Latitode
‘Wall Facing &u‘AW‘
N 3. ¢ & 3 3 41 -6 €& &6 CR N e e S R B DRl S 3 8 2 6 8 2
NE IO § o NN T AT TR SO R B R 9 9 9 9 10 10 10 N N M. U U n 22 8 n 3
E 14 13 13 13 12 12 U M o0 0w n n e 12 13 13 13 M4 M 4 K4 K4 K4 2 10 14 4
SE 3 13 B B B I H 1B W . B ¥ W1 o1z 12 1313 1313 13 1B 132 0 13 3
S . e 10 e -9 9 & & & .35 % % 9 W w11 U K n s 8 1 3
sw (R T ST N TR O T IR R LRSS 9 10.10 10 11 12 13 13 M4 M4 24 L 14 L
w 8 8 B 6. W Kk 83 B2 OB 2N 10 10 10 10 1 N 12 13 K4 M 15 - 0 is 5
NW T I | RO | PO | W G e ok 5 2 & % €8s S .6 % 9 W Ay _u i 1 8 12 4
Group B Walls
N OO o A G RV SRR IS SRS TR il e S TR R i e e Mo TRR SRR ely MR S 5 8 3
NE TR R R e S U R SR AR SR S 9 10 10 U H U 12 12 12 1 1 2 T 2 5
E NoPpoR el Nl ¢ e 8 3 9980 13 13 14 14 15 15 15 15 15 M4 M4 20 8 15 7
SE PTG N R R e Rl (RN R G R 12 13 14 14 14 14 14 M4 1K M A 8 4 6
s ST R TR YR S RN R . A e e R L g 9 W I 1N DR R 2D 6 2 6
sSW I B BB w9 % %7 T 3 9,8 M. B 14 15 15 16 6 M 7 16 9
w % %15 4 % 13 B e 9 v 58 g 8 #4793 B M IS 16 1T RN g 17 9
NW R T - | e ) MG N, N ARG . O O Ry ey TN e O T - A ) SN 6 3 7
GI-C"I
N § -8 eSS % R TR Do ey TR e S SRS U B IR RS N 10 6
NE N TR R SR ST el T R S IO n 2 2 BB BB 22NN 6 13 7
E R S T I e RS R i B Tt - IR 16 17 17 16 16 16 15 14 13 18 7 ” 10
SE . 98 2 Ny T 6 3 7 9 10 12 14 15 16 16 16 16 16 16 15 K4 13 19 6 16 10
s FTURL TR RN SR S RS Rl SR WEL S SRR i T 9 1 12 13 K4 14 KM KM 13 2 2 5 4 9
SW B ey s 7,7 6 %6 e 7 8 10 12 14 16 18 18 18 18 17 22 6 8 12
w POER | | R |V R A ; RS R ! 7 8 9 11 13 16 18 19 20 1Y 18 2 : 5 20 3
NW Y L S - 1 s i e S I Ve | $ 6 '6 6 7 9 10 12 14 15 15 15 15 2 5 15 10
Group D Walls
{ N TV e e s SR R TR U SR AR e S S TORE NS GRS U el M S e 3 n 8
' NE VR S R IS Y S (I e ST G QAR gL R 4 14 14 13 13 1211 108 4 " 10
vis E 3 TN R SR NS R o B e S R S AR SR T N G Y R e e | - S - S 5 18 3
! SE PRSI T SRS SR ST R S SR (B W - i | TR s 18 B N W8 U R 1T 5 18 13
- S i 10 8 7 6 S H E 3 3 2 s > R Y U 1S M B B D 3 16 13
SW 15 14 12 10 9 8 5 OB B N e e 0 9 x: ls 8 2 21 21 20 19 17 2 4 21 1
w 7. 15 B 9 ¢ 3 8 5. 16 17 20 2 3 2 29 X ) B 18
N W 12 1] 1_1 g ﬁk bfv S) 42y 15 17_16 15 2 4 18 14
I hibdrét Mommwzr Lzmh
6 E E l ,-3—,] & 10 10 11 2 11w 9 8 N 2 12 10
6 1 7 14 in 9 8 6 2 15 13
y 1 C rolllg‘ ]CSLS Diqqq ;FI:DILO’HS.x 12 U1 e 3 21 18
7 7 10 11 17 19 22 13 11 BN 3 20 17
7 —]ﬂ 10 14 18 19 11 16 14 3 1 9w " 2 9 1
S 2 10 S“' 3" 3‘ -Jlb ll (IC ll’x . u 18 21 u 235 ¥ 2 19 17 TS 31 2 z
w 412 1 o1s 20 24 27 271 25 2 19 6 D $s™ 2 2
_NW ey 78 6 7775 -s_ 3 _3 '*,, } 4 s 6 7 9 11 14 18 21 21 X 18 15 FENON | Ty | 18
SN
Group F Walls =
N e sk e | 1 1 1 203 .58 g% 'R 2 BB B 1 S T 6 B 1 B~ 1B
NE e P - S 1 3 3 .8 . %15 B3 B 12109 2 6 18 1 17 16
E & 4- 8 R A 1 4 9 % WM MBS M 2R B R NI D HW TR 1 25 24
SE Py Tk Sast (i R | 2 6 10 15 20 23 24 23 2 20 19 17T 16 M4 122 10 8 | ) 1 24 2
S Yo S SR Ty T | 1 T2 # rom.iso e N 2 e n sonR e - T % 1 2 2
SW | T SRR IR e The 1 2 3 4 6 10 14 20 24 28 0 29 25 20 16 13 10 18 1 30 2
w IR S M Uero Sha T SRS L TR 4 €& 3 1 BB D R H B AR P I DL 2 3 3
NwW ;TR SO S Ly e R | 1 2 3 4 6 T 9 12 15 19 24 2 4 2 16 12 10 19 1 26 25
Group G Walls
N 2 1 o o o 1 B 5 5 7 ¢ 10 12 13 13 M KM 15 2 8 6 5 4 3 B o 15 15
NE 2 1 PRSI T R N e e TN T R R IR R TR 3 9 o 2 b3
B8 2 1 1 .0 6 1 S B B W B WD AL A1 35 1) | T R ) AN S o 3 31
SE 20 K 1 e 8 3 W N BN BB BB K BB U $° 2 & 4 3N 0 28 2
S 2 ¥ 1 0 8- 8 T % 7 SluE oS iag W3 . MRk T i R SR R o 26 26
sw 3 2 2 1 e 1 TR R TIEET S S N e e s < R B AR e R o 35 35
w & =3 2 1 T, | 1 3 s S WS B N NN N O KU IR T R 1 40 39
NW . ST T 1 £ ¢ 8 1 3 4 B WER IS I Y 10 3 S 8 o 31 3

) DwauApplmmofTabkﬂmlwmAd,umas. -
Values in the Table were lated using the il ditions for walls as outlined for the roof CLTD table, Table 5. These values may be used fer
mrmhlr-amdhxomummwswuaﬂyvuhwtm(wumbdov)\vhen(helmdnsalmhledfonhemmwm
For totally shaded walls use the North orientation values.
2) Adjustments to Table Values:
The following ion makes adj for diti than those fisted in Note (1).
CLTDgore = (CLTD + LM) * K + (25.5 = Tg) + (7, — 29-4)
where CLTD is from Tzble 7 at the wall orientation.
@) LM is latitude-month correction from Table 9.
®) K is a color adjustment factor and is applied after first making month-latitude adjustments
K = 1.0if dark colored or light in 2n industrial area
K = 0.83 if permanently medium-colored (rural are2)
K = 0.65 if permanently fight-colored (rural area)
cmditshwldnotbeukmforﬂiﬂn-uﬂotdwmfmvheremofwmkmukhedbyw.ainrm!morwhmu
is little smoke. ¢
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CHAPTER 26

Appendix D: Cooling Load Temperature Differences for conduction through Glass

1985 Fundamentals Handbook

Table 10 Cooling Load Temperature Differenees for Conduction through Glass

N

SolarTlmc,h 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2406

»ELTT

*c : G T N s SO . I 2 4

S e e T T e e

Corrections: The valucs in the table were

for an inside
room air temperature is different from 25.5°C and/or the outdoor

between 29.4°C and the daily average temperature; if greater than 29.4°C, add the difference.

Using the basic equations of Chapter 27, a computer pro-
gram was generated to calculate the SHGFs for the double-
strength sheet glass. The SHGFs—calculated for different
latitudes (0°N to 64°N), months (January through December),
orientations (seventeen) and daylight hours—were used as the
“heat gain’ input for calculating cooling load factors,
employing appropriate room transfer functions (from Meth-
odology and Equations for Hour-by-Hour Load Calcula-
tions, below). However, this implied the introduction of two
new, interdependent variables into the calculations—(1) type
of interior construction in the space: light, medium or heavy
and (2) presence or absence of an interior shading device for
the glass—with the consequent increase in the number of
variables.

To simplify the data, a normalized profile of the SHGFs
was obtained by dividing the SHGF:s for a particular month
by the maximum SHGF in that month. A comparison of the
normalized profiles obtained for different months indicated

agEeat similagity among SHGFs in the-warmest months of the
i), TR <Dt Eebdcd SWCEE: |

ar (May th ﬁli%
en compared to those of ott ‘?r latitudes gnd onenta—
| e[ qfadﬂ'i( PREIRiyke dndog
—40°N 1autude and J\J\ “considered repr
gtive ofialigtituded 414 fihetthd-weather (May
“Hrough Sep\tem&:% Th@ crgrcsﬁa ?‘\/‘a%gl(?*s were used as
the input for calculating cooling load factors.

For calculation, the cooling load from solar radiation must
be analyzed in one of two cases: (1) presence of interior
shading or (2) absence of interior shading. In converting heat
gain to cooling load, the time lag, caused by the radiant solar
energy entering the space, is variable; for example, it differs
when energy is absorbed by interior draperies or Venetian
blinds, it differs from when it is absorbed by the floor. In-
terior shading devices cause the cooling load to track the solar
heat gain profile more closely, while the case without the in-
terior shading spreads the load out. Rudoy®® has shown that
the lightweight construction of interior shading changes the
cooling load profile less, but reduces the energy by virtue of a
lower SC. The time lag difference in converting heat gain to
cooling load appears in the cooling load factors used to
multiply the solar heat gains.

Cooling load caused by solar radiation through fenestration
is calculated by:

g = Area « Shading Coefficient + Maximum Solar Heat Gain
+ Cooling Load Factor 12

The area is the net glass area of the fenestration. The
maximum solar heat gain is obtained for the appropriate
latitude, month and surface orientation (Table 11). The
shading coefficient, for combination of the fenestration and
shading device, can be obtained from Tables 28 and 34 to 36,
Chapter 27. The CLF values for three common room thermal
characteristics are in Tables 12 and 13 of this chapter.

.

=

of 25.. S'Cudunnmdommanmumtmmmmoﬁs*c'khmomdwddynnsoﬂl@c The table remaims
approximately correct for other outdoor maximums 33.8-38.8°C and other outdoor daily ranges 8.9-18.9°C, provided th d

daily average is different from 29.4°C, dlel'o!ﬂmmleslpp!rh)l:orrmal
add the difference between 25.5°C and room air temperature; if greater than 25.5°C, subtract the difference. (b) For outdoor daily average temperature less

29.4°C. [f i

temperature less than 25.5°C
than 29.4°C, subtract the difference

Total Load through Fenestration

The total load through fenestration is the sum of the from
to conduction heat gain [Eq. (9)] and the load from solar heat -
gain [Eq. (12)]. :

Example 4: Determine the cooling load caused by glass on the
south and west walls of a building at 1200, 1400 and 1600 hours im
Aug. The building is located at 32°N latitude with outside desigs

struction is of medium weight. The south glass is the insulating glass
(6.35 mm air space) with an area of 9.29 m? with no interior shading.
The west glass is 5.56 mm single grey-tinted glass with an area of 9.2%¢
m? and with light-colored Venetian blinds.

Solution: Data required for the calculations are as follows:

Maximue
sC SHG
TJUe 13) (Chapter 27) (Table 155
Q 3.46 0.82(Table 29, Chapter 27) 350
4.60 0.53 (Table 35, Chapter27) 619
The conduction heat gain c¢ of the cooling is calculated by:
g=UA(CLTD) 5
S. Glass W. Glass
CLTD CLTD UA(CLTD) UA(CLTD}
Time  (Table 10) Corrected w w
1200 S 22 71 94
1400 7 42 135 179
1600 8 5.2 167 222

The correction factor applied to the above values was —2.89
computed from the notes of Table 10. The CLTDs are rounded
and the solar heat gain component of the cooling load is calculated

g = A (SCYSHG)CLF)
S. Glass W. Glass
CLF ASCSHGCLF CLF ASCSHGCLE
Time (Table 12) W Table 13 w
1200 052 1386 0.17 578
1400 058 1546 0.53 1803
1600 0.47 1253 0.82 2789

The total cooling load from heat gain through the glass is therefores

S. Glass W. Glass
Time w W
1200 1457 672
1400 1681 1982
1600 1420 3011
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Appendix E:
Latitudes

Maximum Solar Heat Gain Factor, W/m2 for Sunlit Glass, North

. o
Air-Conditioning Cooling Load 26.15
Table 11 Maximum Solar Heat Gain Factor, W/m? for Sunlit Glass, North Latitudes
ODeg 20 Deg
NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/ NNE/ NE/ E/ ESE/ SE/ SSE/
N NNW NW WNW W WSW SW SWW S HOR N NNW NW WNW W WSW SW SSW S HOR
Jan. 107 107 28 558 T8 s 741 574 32 934 Jan. 91 91 ISt 435 634 767 798 T3S 675 732
Feb. 114 12 416 &1 M3 M9 663 445 211 965 Feb. 98 98 278 546 713 TI0 751 634 549 830
Mar. 120 274 5% 704 764 704 536 214 120 956 Mar. 107 155 416 631 748 745 650 480 363 896
Apr. 224 423 69 07 67 81 3 120 17 8% Apr. 120 29 524 672 TI9 656 498 287 183 905
May 357 SI7 640 688 634 486 22 17T 17 836 May 148 388 581 685 685 81 91 170 133 893
June 407 650 669 603 441 208 117 17 80§ Jume 186 426 596 681 663 546 341 142 133 8%
July 363 SI7T 634 612 615 470 243 120. 120 82 hly 151 391 574 672 669 565 375 167 136 877
Aug. 237 423 5% 61 69 552 353 123 120 87 Aug. 126 287 Sl 650 694 631 480 278 180 883
Sep. 126 265 sS4 62 T 612 514 265 126 924 Sep. 114 M5 401 603 710 710 628 467 360 868
oct. i1 126 407 68 745 151 67 426 208 943 Oct. 101 101 214 527 685 745 729 618 536 814
Nov. 110 10 2718 552 6 789 726 3 924 Nov. 91 91 151 429 62 754 786 722 666 726
Dec. ' 107 107 24  S17 73 198 57618 435 909 Dec. 8 85 110 385 50 751 801 760 73 685
ADegl s 2iDey
NNE/ NE ENE/ E/ ESE/ SE/  SSE/ NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
N NNW NW_WNW W _ WSW SW SSW S HOR N NNW NW WNW W WSW SW SSW S HOR
Jan. 104 104 249 536 T2 795 514 609 445 902 Jan. 8 85 129 404 599 757 798 760 716 675
Feb. 110 110 388 638 764 782 678 480 218 550 Feb. 95 95 252 2 4 TIO 767 672 606 786
Mar. 120 243 514 691 764 716 558 303 136 953 Mar. 107 42 391 615 738 748 675 530 432 868
Apr. 174 34 5% 704 704 599 398 136 120 905 Apr. 117 278 02 659 T19 669 533 338 237 893
May 293 48 631 6% 650 508 281 120 120 85§ May 136 369 56 675 688 599 416 211 145 890
June 347 517 637 678 618 464 230 120 120 830 June 174 401 81 675 669 65 39 174 136 880
303 486 62 618 631 492 268 123 120 842 July 142 366 555 663 672 584 407 205 145 877
Aug. 186 391 s8I 678 615 ST 319 133 126 80 Avg. 120 274 - 492 640 64 644 SiL 325 27 814
Sep. 123 237 42 &9 79 681 536 293 139 924 Sep. 110 133 375 584 700 7i0 650 S14 423 839
Oct. 114 114 379 69 738 754 653 461 1 928 Oct. 9% 98 249 502 666 748 741 653 590 770
Nov. 107 107 %9, 330 713 M2 732 599 439 896 Nov. 85 85 133 398 590 745 786 748 707 672
Dec. 104 104 196 495 6 70 764 6% s g7s Dec. ] © 91 33 s 78 779 T19 748 68
§ NE/ SE/ SSE
W SW _SSW § HOR
[ Jaa A 92 719 151 618
. Feb. 360 776 707 653 738
. Mar. 492 697 574 495 836
} Apr. 581 s62 391 297 877
May 625 454 262 183 883
June 284 489 631 404 707 155 877
July 243 457 615 442 252 180 870
Aug. 148 369 65 543 379 287 8s8
Sep 1200 208 470 672 558 48 808
Oct. 110 10 353 751 685 637 12
Nov. 104 104 224 779 167 141 615
Dec. 9% 98 174 782 792 716 565
12Deg 32Deg
NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/ N  NNE/- NE/ ENE/ E/ ESE/ SE/ SSE/
N NNW _NW WNW W WSW SW SSW § HOR (Shade) NNW NW _WNW W WSW  SW_ SSW S  HOR
Jan. 9% 98 199 489 685 776 9 69 574 8m June 7 7 91 B 2 2 78 789 716 555
Feb. 107 107 331 587 741 782 713 558 420 902 Feb. 85 85 205 470 647 764 782 732 697 685
Mar. 114 183 467 663 757 735 59 391 230 937 Mar. 101 17 338 577 716 748 716 615 555 795
Apr. 126 341 S22 €1 716 631 48 202 126 9IS Apr. 114 252 461 61 716 691 590 445 363 855
May 189 439 612 694 669 546 334 126 ‘126 883 May 120 350 536 65 694 628 489 312 233 84
June 237 470 625 685 644 508 284 126 126 864 June 139 385 555 656 675 59 439 262 189 871
Juy 19 439 603 678 653 S30 322 129 129 868 ly 126 350 527 643 678 612 473 303 227 861
Aug. 133 344 549 669 688 603 426 19 448 890 Aug. 117 249 45 615 691 663 571 429 350 836
Sep. 17 180 448 64 T2 700 574 - 382 230 905 Sep. 104 110 325 546 678 716 688 596 540 770
Oct. 107 107 325 Se& 716 751 @1 543 410 883 Oct. 88 8 19 451 615 T8 754 710 678 6712
Nov. 101 100 19 483 615 760 767 659 565 820 Nov. 7% 76 91 325 546 710 773 76 161 S52
Dec. 95 95 148 445 653 764 792 704, 62 789 Dec. L) 2] 69 265 511 688 TI6 7195 195 498
16 Deg 36Deg
NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/ N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE
N NNW NW WNW W WSW SW SSW S HOR (Shad) NNW _NW _WNW W _WSW SW _SSW S HOR
Jan. 95 95 174 464 63 T M 04 68 782 Jan. ©® © 7% 284 524 &1 79 795 795 489
Feb. 104 104 303 S8 729 7719 735 593 486 868 Feb. 82 82 180 439 615 754 782 754 732 628
Mar. 110 167 441 647 s 41 62 435 293 98 Mar. 95 104 312 s55 704 791 732 650 606 751
Apr. I3 32 563 681 716 644 413 243 12 92 Apr. 110 240 454 618 710 697 618 492 426 827
May 164 416 596 688 6718 565 363 142 129 8% May 120 338 530 644 694 644 521 366 293 858
June 208 448 612 685 653 527 312 129 129 84 June 148 M2 552 647 618 612 413 312 243 861
Juy 174 416 S0 675 63 549 35 139 133 814 July 123 338 521 64 681 68 508 357 284 846
Aug. 129 316 530 659 691 644 451 233 145 890 Avg. 114 237 435 599 688 669 59 476 413 811
Sep. 114 158 43 618 TI6 107 63 43 293 8% Sep. 9% 98 300 5271 63 19 704 631 59 726
Oct. 104 104 300 S49 04 7S 70 STT 473 8s2 Oct. 8 8 177 40 S0 726 754 29 10 615
Nov. 95 95 174 457 650 760 9 64 618 TI6 Nov. @ € % 24 S 678 767 182 782 486
Dec. 91 9 129 416 625 60 801 T35 669 738 Dec. 5] & 6 218 476 644 760 798 801 429
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Air-Conditioning Cooling Load

Values of U can be obtained from Chapter 23. Temperature
#, may have any value over a considerable range according to
conditions in the adjacent space. The temperature in a kitchen
or boiler room may be as much as 8 to 25°C above the out-
door air temperature. It is recommended that actual tem-
peratures in adjoining spaces be measured wherever prac-
ticable; where nothing is known except that the adjacent space
is of conventional construction and contains no heat sources,-

Appendix F:  Cooling Load Factors for Glass without Interior Shading, North Latitudes

26.17

f, — ; should be considered the difference between the
outdoor air and conditioned-space design dry- bulb tem-
peratures minus 2.8°C. In some cases, the air temperature in
the adjacent space will always correspond to the outdoor air
temperature.

For floors directly in contact with the ground, or -over an
underground basement that is neither ventilated nor warmed,
heat transfer may be neglected for cooling load estimates.

Table13 Cooling Load Factors for Glass without Interior Shading, North Latitudes

Fenes-
tration
Facing

i)

Solar Time, k

6400 0708 1100 1200 1300 1400 1500 1600 1700 2100

o.11
.18
0.21

0.09
0.16
020

042
0.41
0.45

0.43
0.38
0.39

0.71
0.65
0.65

0.40
0.37
0.35

0.76
070
0.69

0.39
0.36
0.34

080 082
073 075
072 072

0.38 0.25
0.31

031

on 079 075 020
% T30 078
o5 on

0.48 0.31
0.50 0.36
.70 046 039 034 0.28
039 038
036 036

034 033

036
034
032

033
033
0.31

0.30
0.30
0.28

0.16
0.18
0.18

0.13
0.16
0.16

0.10
0.14
0.14

0.08
0.12
0.13

0.07
0.10
0.12

041
0.36
037

040
035
0.36

033 031
031 030
029 027

034 031
033 030
030 0.27

028
0.28
0.26

0.26
0.26
0.24

0.12
0.15
0.14

0.12
0.14
0.14

0.12
.15
0.15

0.13
0.16
0.16

0.15
0.18
.18

0.18
0.21
0.20

022

0.10
0.13
0.13

0.09
0.12
0.13

0.10
0.13
0.13

0.10
0.14
0.14

0.12
0.16
0.16

0.08
0.11
0.12

039 006 0.05
036

0.34

0.45
0.41
0.38

NE
0.11

0.06
0.09
o.11

0.06
0.10
0.11

0.10
0.05

0235

0.08
0.1
0.12

0.08
0.1
0.12

0.09
0.12
0.13

0.10
0.14
0.14

R RRS mEe SPE

o.10
0.05

0.10

0.20 007 0.06
0.11

0.12

0.08
0.12
0.13

0.32

0.36 0 11

048 042
045 040
0.41 0.36

0.24
c.10
0.12

0.08
0.12
013
0.10
0.14
0.15

0.24

0.60 0.52
054 048
051 0.44

0.65 0.65
0.57 058
056 055

052 0.6
0.46 055
046 0.53

036 049
033 044
034 044

026 040
024 035
026 036

020 0.32
0.19 029
02t 030

0.17 026
0.17 024
0.18 025

0.19 023
0.18 021
0.19 022

0.15
0.18
0.18

0.18
0.21
0.20

023

0.12
0.16
0.16

0.15
0.18
0.18

0.10
0.14
0.15

0.12
0.16
0.16

0.07
0.11
0.12

0.04 0.06
0.07 0.08
0.10 o.11

005 0.06
008 0.09
0.1 0.2

005 0.06
0.09 0.09
o.n o012

0.05 0.06
0.09 0.09
0.1 0.11

005 0.06
0.09 0.09
0.10 0.11

034
031
0.33

0.19
0.18
0.21

0.14
0.15
0.17

0.12
0.13
0.15

0.1t
0.12
0.14

0.12
013
0.15

0.14
0.14
0.16

009
0.12
0.07
011
0.13

0.08
0.12
0.13

0.08
0.12
0.13

0.08
0.1
0.12

0.08
0.11
0.12

0.08
0.11
0.11

o.n
0.14

0.09
o1
0.14

0.08
0.10
0.13

0.07
0.10
0.12

0.07
0.09
0.12

007
0.10
0.12

‘008
0.10
0.12

0.22

0.08
0.12
0.14

0.10
0.14
0.14

0.15
0.15
0.18

0.12
013
0.16

0.10
0.12
0.14

o.10
o.11
0.14

0.10
0.12
0.14

0.12
0.13
0.15

027 0.19 0.15
0.19

o.18

0.18
0.21
0.19

0.18
021
0.19

0.18

0.12
0.16
0.16

0.14
0.18
0.17

0.15
0.18
0.17

0.14
0.17
0.16

0.14
0.17
0.16

SSW 030

0.26
033
033
0.30

0.34

037

024
023
025

0.17
0.17
0.19

0.14
.14
0.16

0.15
0.15
0.17

0.17
0.17
0.18

023 0.20

0.06 022
0.10

0.12

0.16
0.17
0.19

0.13
0.14
0.16

0.12
0.13
0.15

0.66
0.59
0.56

0.66
0.58
056

0.43
041
0.37

044
0.42
0.38

0.44
041
038

0.53
0.52

0.52
0.46
0.46

0.45
0.40
040

0.40
035
036

0.33
03¢
0.30

0.28
0.25

0.27

0.15

0.12 0.10
015 0.13
0.15 0.14

0.12 0.10
0.15 0.13
0.14 0.13

0.12 0.10
0.15 0.13
0.14 013

0.56

0.62
0.54
053

0.57
0.50
049

0.53
0.47
0.46

0.47
042
0.41

0.21

0.07 022
0.10

0.12

0.06
0.10
0.11

0.30

034
0.33
030

034

0.2s
0.27

0.21

0.64 0.22
0.56

0.54

0.63
0.55
0.53

021
0.22

0.18

0.13
0.20
0.18

013 024

0.06 0.27
0.10

o.11

0.06
0.09
0.10

0.05 0.06
0.09 0.09
0.10 0.11

005 0.06
0.08 0.09
0.10 0.10

0.44
041
0.38

0.13
0.14
0.16

a.11
0.13

0.10
0.11
0.13

024 020

0.21

0.30

0.1 0.33
0.14

0.14

0.09
0.12
0.12

0.17
0.19
0.17

0.14
0.16
0.15

0.16 0.26
0.16

0.18

0.59
051
0.50

0.42
039
0.20
0.21

051 036 029 023
0.33
033

030

0.12
0.15
0.14

0.09
0.13
0.13

0.08
0.11
0.12

0.07
0.12
0.15

0.17 0.14
0.17

0.16

0.06
0.10
0.11

0.06
0.11
0.14

005 007
0.0 0.10
0.10 0.12

005 0.07
009 o011
0.i3 0.15

0.11
0.12
0.15

0.14
0.16
020

0.44
041
0.38

014 0.26
015

0.17

0.24
024

0.18
0.18
0.20

o2
021
023

0.48
0.43
0.45

025
023
025

0.58
0.52
0.52

027
0.26
0.26

029 030
027 028
028 0.28

033
0.31
031

(S
0.3%
038

057
051
0.49

0.62
0.56
0.53 025 021 0.8
0.11
0.16

0.17

0.09
0.14
0.16

0.36
033
036

0.66
059
0.59

0.72 0.74
0.64 067
062 064

0.29
0.32
029

024 0.19 0.16
021

0.21

0.13
0.18
0.19

0.73
0.66
0.62

0.67
0.62
0.58

0.59
0.56
0.51

0.47
047
0.42

0.37
HOR

e T P LR XMEr EXC nNZe EXe TZEC XZXE

035 026 0.23

eai 3

L = Light i wall, 50.8 flaor 146 kg of material/m” of floor arca.
= Medium coastruction: 101.6 mm concrete exterior wall, 101.6 mm coacrete floor slab, wmﬂyk!ksuthMﬁqu’ofﬂootm
H = Heavy construction: 152.4 mm concrete exterior walil, 152.4 mm concrete floor slab, dy 635 kg of building fals/m’” of floor area.
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Appendix G:

Cooling Load Factors for Glass with Interior Shading, North Latitudes

3
26.18 * CHAPTER 26 1985 Fundamentals Handbook
Table 14 Cooling Load Factors for Glass with Interior Shading, North Latitudes
(All Room Constructions)

Fenes-
:::;:2 g 3 Solar Time, h

0100 0200 0300 0400 0500 0600 0700 0300 6900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400
N 0.08 0.07 0.06 0.06 0.07 0.73 0.66 0.65 0.73 0.80 0.86 0.89 0.89 0.86 0.82 0.75 0.78 0.91 0.24 0.18 0.15 0.13 0.11 0.10
NNE 0.03 0.03 0.02 0.02 0.03 0.64 0.77 0.62 0.42 0.37 0.37 0.37 0.36 0.35 0.32 0.28 0.23 0.17 0.08 0.07 0.06 0.05 0.04 0.04 7
NE 0.03 0.02 0.02 0.02 0.02 0.56 0.76 0.74 0.58 0.37 0.29 0.27 Q.lﬁ 0.24 0.22 0.20 0.16 0.12 0.06 0.05 0.04 0.04 0.03 0.03
ENE 0.03 0.02 0.02 0.02 0.02 0.52 0.76 0.80 0.71 0.52 0.31 0.26 0.24 0.22 0.20 0.18 0.1I5 0.11 0.06 0.05 0.04 0.04 0.03 0.03
E 0.03 0.02 0.02 0.02 0.02 0.47 0.72 0.80 0.76 0.62 0.41 0.27 0.24 0.22 0.20 0.17 0.14 0.11 0.06 0.05 0.05 0.04 0.03 0.03
ESE 0.03 0.03 0.02 0.02 0.02 0.41 0.67 0.79 0.80 0.72 0.54 0.34_ 0.27 0.24 0.21 0.19 0.15 0.12 0.07 0.06 0.05 0.04 0.04 0.03
SE 0.03 0.03 0.02 0.02 0.02 0.30 0.57 0.74 0.81 0.79 0.68 0.49 0.33 0.28 0.25 0.22 0.18 0.13 0.08 0.07 0.06 0.05 0.04 0.@
SSE 0.04 0.03 0.03 0.03 0.02 0.12 0.31 0.54 0.72 0.81 0.81 0.71 0.54 0.38 0.32 0.27 0.22 0.16 0.09 0.08 0.07 0.06 0.05 0.04
S 0.04 0.04 0.03 0.03 0.03 0.09 0.16 0.23 0.38 0.58 0.75 0.83 0.80 0.68 0.50 0.35 0.27 0.19 0.11 0.09 0.08 0.07 0.06 0.05
SSwW 0.05 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 0.80 0.66 0.46 0.25 0.13 0.11 0.09 0.08 0.07 0.06
SwW 0.05 0.05 0.04 0.04 0.03 0.07 0.11 0.14 0.16 0.19 0.22 0.38 0.59 0.75 0.83 0.81 0.69 0.45 0.16 0.12 0.10 0.09 0.07 0.06
WSW 0.05 0.05 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 0.12 0.10 0.09 0.07 0.06
w 0.05 0.05 0.04 0.04 0.03 0.06 0.09 0.11 0.13 0.15 0.16 0.17 0.31 0.53 0.72 0.82 0.81 0.61 0.16 0.12 0.10 0.08 0.07 0.0¢
WNW 0.05 0.05 0.04 0.03 0.03 0.07 0.10 0.12 0.14 0.16 0.17 0.18 0.22 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 "To.bévﬁe‘a &93:0103»

YN PT%Y ¢ ozx ¥ 3of

11 0.82 C.69 0.16 0.12 0.10 0.08 0.07 0.06

0}{-4}.17 0.22 (9.36-0,32 O 33 0.34 0,34 0.39 0.61 0.82 0.76 0.17 0.12 0.10 0.08 0.07 0.06

.58 0.42 0.25 0.14 0.12 0.10 0.08 0.07 0.06

CAFCULATING SPacrcbbl
FROM HEAT SOURCES
WITHIN THE CONDITIONED SPACE

Lighting

An accurate estimate of the space cooling load imposed by
lighting, often the major space load component, is essential in
air-conditioning system design. Calculation of this load com-
ponent is not straightforward; the rate of heat gain to the air
caused by lights can be quite different from the power sup-
plied to the lights. 4

Some of the energy emanating from lights is in the form of
radiation that only affects the air after it has been absorbed by
walls, floors and furniture, and has warmed them to a
temperature higher than the air temperature. This absorbed
energy, stored by the structure, contributes to the space
cooling load after a time lag, and is present after the lights are
switched off. The time lag effect (Fig. 2) should be taken into
account when calculating the cooling load, since the actual
load is lower than the instantaneous heat gain and the peak
load may be affected significantly.

Generally, the instantaneous rate of heat gain from electric
lighting in watts can be calculated from:

g = total light wattage « use factor
« special allowance factor 14

The rate of heat gain can be ex in units of Btu/h by
multiplying Eq.(14) by 3.413. The total light wattage is ob-
tained from the ratings of all fixtures installed for general il-
lumination or special use. The use factor is the ratio of the

wattage in use, for the conditions under which the load
estimate is being made, to. the total installed wattage. For
commercial applications such as stores, the use factor is:
generally unity. The special allowance factor is introduced for
fluorescent fixtures and fixtures requiring more energy tham
their rated wattage. For fluorescent fixtures, the special
allowance factor accounts for ballast losses, which can be as
high as 2.19 for 32-W single lamp high-output fixtures on 277,
V. Rapid-start, 40-W lamp fixture allowance factors vary
from a low of 1.18 for two lamps on 277 V to a high of 1.38
for one lamp on 118 V. For other industrial fixtures, such as
sodium lamp fixtures, special allowance factors may vazp,
from 1.04 to 1.37, depending on the manufacturer.

ACTUAL COOLING LOAD

STORED HEAT REMOVED

LIGHTS ON LIGHTS OFF
TIME ,HOURS

Fig.2 Thermal Storage Effect in Cooling Load from Lighs
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Appendix H: Shading Coefficients for Single Glass with Indoor Shading by Venetian Blinds

or Roller Shades

Fenestration 27.35

Table 35 Shading Coefficients for Single Glass with Indoor Shading by Venetian Blinds or Roller Shades
Type of Shading
Nominal Solar Venetian Blinds Roller Shade
Thickness* Trans.® Opaque — Translacent
in. Medium _Light Dark _ White Light
Clear 2.5t06 0.87 t0 0.80
Clear 6to 12 0.80100.71
Clear Pattern 3012 0.87 10 0.79 0.64 0.55 0.59 0.25 0.39
Heat-Absorbing Pattern 3 —_
Tinted 51055 0.74,0.71
Heat-Absorbing® 5t06 0.46
Heat-Absorbing Pattern 5to6 —_ 0.57 0.53 0.45 0.30 0.36
Tinted 3105.5 0.59, 0.45
Heat-Absorbing .
or Pattern -_ 0.44100.30 0.54 0.52 0.40 0.23 0.32
Heat-Absorbing? 10 0.34
Heat-Absorbing 0.29t00.15 s
or Pattern - 0.24 0.42 0.40 0.36 0.28 0.31
Reflective Coated
Glass
S.C.5=0.30 0.25 0.23
0.40 0.33 0.29
0.50 0.42 0.38
0.60 0.50  0.44

;Refuwnufmt literature for values.
rorvmuu.awnmummwmhmwwmthuoxmummuo 71 10 0.80 transmittance.
:SCfoul-swkh-oMn
Refers to gray, bronze, and green tinted heat-absorbing glass.

__Table36 Shading Coefficients for Insulating Glass* with Indoor Shading by Venetian Blinds or Roller Shades

Univ ersity of Moratuwa, Sri Lanopeotshatng

Solar Trans," s Venetian Blings® ) Roller Shade
Elegizgnic Theses & DiSSerfafions  opsge  Tossmemt
Th |ck Outer Inner
- VW AE n"lﬂ Agile ”(I’ane Medium __ Light Dark  White Light
Gear Out 2 5 3mm 0.87 0.87
Clear In 0.57 0.51 0.60 0.25 0.37
Clear Out
Clear In 6 mm 0.80 0.80
Heat-Absorbing® Out 6mm 0.46 0.80 0.39 0.36 0.40 0.22 0.30
‘Clear In
Reflective Coated Glass
SC*=0.20 0.19 0.18
0.30 0.27 0.26
0.40 0.34 0.33

Refmlol‘m fabricated units with 5, 6 or 13 mm air space, or to prime windows plus storm windows.
b Refer exact values.

:mekdbhﬂ:mmwﬂuwbdpm tightly closed, SC is approximately the same as for opaque white roller shades.
Refmtobmnu. or green tinted, hn-cbmh;um.
€SC for glass with no shading device.

Table37 Shading Coefficients for Double Glazing with Between-Glass Shading

Nominal Solar Trans.® Type of Shading
Type of Glass Each Pane Outer  Inner Description of Air Space ___Venetian Blinds Louvered
Pane  Pane Light  Medium Sun Screen
Clear Out, 2.5,3 mm 0.87 0.87 Shade in contact with glass or shade 0.33 0.36 0.43
Clear In separated from glass by air space. .
Clear Out,’ 6 mm 0.80 0.80 Shade in contact with glass-voids - — 0.49
ClearIn filled with plastic.
Heat-Abs.” Out, Shade in contact with glass or shade 028 030 0.37
Clear In separated from glass by air space.
6 mm 0.46 0.80 Shade in contact with glass-voids — — 0.41
filled with plastic.

£ Refer 1o munulacturer's literature for exact values.
Refers to grey, bronze and green tinted heat-absorbing glass.
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Appendix I:  Cooling Load Factors When Lights Area on for 8 Hours

26.20 CHAPTER26 1985 Fundsmentals Handboo

3 Table 17A.  Cooling §.oad Factors When Lights Are on for $ Hours

* “g”Coef- *“b” Class- Number of hours after lights are turned on
ficients ification o 1 RS £ 6 7 L] 9 bl 11 » 13 14 15 16 7

e s 4 3 0.02 0.46 865 072 077 %0 D0 LIS 837 0 04 0.9 615 012 0.0 ag7
007 051 061 065-068 071 074 077 034 03I 028 025 022 020 0.8 0.6 0.15
0.1 055 060 063 065 067 069 071 028 026 025 023 022 020 0.19 0.18 017
014 0358 063 064 065 066 022 022 021 020 020 0.19 019 0.8 0.8

001 0.56 072 077 082 085 088 090 037 030 024 0.9 016 0.13 00 008 007
0.06 0.60 068 071 074 076 079 081 028 025 023 020 0.18 0.6 0.15 0.13 0.12

045

228 BERG |~
&
8

068 070 071 073 075 076 023 021 020 019 0.8 0.17 0.16 0.15 0.14 .
01l 066 067 068 06 070 071 072 072 0.8 018 0.17 0.17 046 0.06 €15 0615 G4 014 013 0.13 013 012 0.

066 073 078 082 056 038 091 093 029 023 0.19 0.5 0.2 0.10 008 006 005 0.04 0.03 003 002 002 0f
004 069 072 075 077 080 052 084 085 022 019 0.18 0.16 0.14 0.13 0.12 0.10 009 0.08 0.08 007 006 0.06 0(
007 072 073 075 076 075 079 080 032 0.8 0.47 0.16 0.15 0.14 013 012 0.1 011 0.10 0.10 009 008 008 0
009 073 074 075 076 0.77 077 078 079 0.4 014 0.3 043 0.13 012 002 GI1 0.1f 011 0.0 0.10 010 0.0 0

001 076 080 084 087 090 052 093 095 021 0.7 0.13 0.4l 0.09 007 006 005 004 003 002 002 002 00! 04
003 0.78 .82 0.8¢ 085 037 088 089 0I5 044 013 011 0.0 009 008 007 007 006 0.05 005 004 004 01
005 080 0.8 082 083 084 085 086 (0.87)013 002 0.1l 010 0.0 009 0.09 008 008 007 007 006 006 006 Of
006 081 08 082 083 083 084 084 085 0.0 0.0 0.10 009 005 009 0.08 008 008 008 0.07 007 007 007 04

0.65

0.75

COW> TNE> TOW> SO
e
2

Table 17B  Cooling Load Factors When Lights Are on for 10 Hours

“aCoef- *“b” Class- Number of hours after lights are turned on
Hicients ification o 1 2 3 4 5 {3 7 3 2 ¥ n 2 B " 15 6 T W 1 W™ 21 22

003 047 058 066 073 0.78 0.82 08 08 091 093 049 039 032 026 021 017 0I3 0.!1 0.09 007 006 0.05
010 054 059 063 066 0720 073 076 0.78 030 082 039 035 032 028 026 023 021 0.19 017 015 014 0.12
015 059 061 064 066 068 07 072 073 075 076 033 031 029 027 026 024 023 021 020 0.9 0.I8 017
0.18 0.2 063 064 066 0.67 068 06 06 070 071 027 026 026 025 024 023 023 022 021 021 020 0.19

002 057 065 072 078 0.82 085 088 091 092 094 040 032 026 021 G.I7 0.4 011 009 007 0.06 005 0.04
008 062 066 069 073 075 0.73 080 082 084 085 032 029 026 023 021 019 0.17 015 014 012 0.1 0.10
0.12 066 068 070 072 074 075 077 0.78 0.79. 081 027 025 024 022 021 020 0.9 0.17 0.16 0I5 0.14 0.14
069 070 071 072 073 073 074 075 076 676 022 0.2 021 020 020 019 0.8 0.8 0.7 017 0.6 0.16

002 066 073 078 083 086 089 091 093 094 035 031 025 0620 0.6 0.3 0.1 008 007 005 004 004 003
006 071 974 076 079 081 08 084 0.36 087 089 025 022 020 .18 0.16 015 013 0.12- 0.1l 0.0 0.09 0.08
0.09 074 075 077 078 050 081 082 033 0384 0485 021 020 018 0.7 0.6 0.15 0.4 014 O.I3 012 001 011
0.1l 076 077 0.77 078 079 079 0580 0.81 081 082 0.7 0.7 016 0.6 0.I5 0.5 014 0.4 014 013 0.3 012

001 076 08f 084 0358 0950 0952 09 095 09 097 02 018 014 012 009 008 005 005 004 003 003 0.02
004 075 0Bl 083 085 08 085 089 090 091 052 0.8 0.6 0.4 013 042 0.10 009 €08 008 0.07 006 0.06
007 081 082 083 084 OS5 08 OF7 08 080 080 015 Ny 017 612 012 911 010 0J0 0.09 009 008 0.08
008 083 083 084 08¢ 085 085 086 086 087 087 012 012 012 01 0.1 &I 010 €10 0.0 009 009 009

0.45

0.5

0.65

.75

UOmP» DOWP UNWP> TUnW>
e
2
-

epoe pooo oo seee B

( '“1\;95:3]3( Bours aft ;rih 5 furged on

:&'&L}“!%ﬁﬂ‘jlhg ﬁ;%m« 15s M 0. B ¥ B» n n
089 091 093 094 095 051 041 033 027 622 017 0.4 0.11 009 007
079 082 083 085 087 043 039 035 031 028 025 023 021 018 017

076 077 079 030 081 037 035 033 031 029 027 626 024 023 021
073 074 074 075 076 032 031 030 029 028 027 026 026 025 024

09 093 054 095 09 042 034 027 022 018 0.4 011 009 0.07 005
083 085 0.86 088 089 035 €32 028 026 023 02 019 017 0.15 014
0.80 081 053 084 085 030 029 027 025 024 022 021 020 019 017
078 078 079 080 080 026 025 024 024 023 0.2 022 021 020 020

093 094 095 096 097 033 026 021 0.7 014 011 009 007 006 005
0.87 088 089 050 091 027 025 022 020 0.8 Q.16 0.5 0.3 0.2 0.1l
085 086 036 087 088 024 022 021 020 0.9 017 0.16 0.15 0.4 0.14
080 081 08 08 08 083 084 084 085 020 020 0.49 018 0.18 017 0.7 0.16 0.6 015
002 077 081 085 088 090 092 094 095 09 097 097 098 023 0.19 0.15 0.12 016 008 006 005 004 003
006 0.8 0.82 084 086 087 088 090 091 092 092 093 094 0.I9 018 0.16 0.14 013 012 010 009 0.08 0.8
009 083 084 085 036 0.87 038 088 089 09 09 091 05t 0.7 0.16 0.15 014 013 0.12 012 011 o.10 010
0.10 085 085 0.8 086 086 0.57 057 088 088 0.88 0589 089 0.14 014 014 013 013 012 042 0.2 011 0.11

L

014 079 079 080

0.75

cono 0000 D000 S0

Table 17D Cooling Load Factors When Lighis Are on for 14 Hours

“2”Coct- ‘b Class- 2 Number of hours after lights are tarned on
L 1 2 3 4 s 6 7 3 9 o 1 2 3 4 3 B 1 18 3 2 2T

007 051 061 068 074 079 0.3 087 039 091 0593 094 095 096 097 053 -042 034 027 022 018 0.14 0.2
018 061 065 068 072 074 077 079 081 083 085 036 088 039 090 046 041 037 034 030 027 024 022
024 067 06 071 073 074 076 077 079 080 081 082 083 084 085 041 039 036 034 032 030 028 027
026 071 072 072 0.73 0.74 075 076 077 078 078 079 080 030 080 036 035 03¢ 033 032 031 030 029

005 065 068 074 0.79 083 036 085 091 093 094 095 09 057 098 043 035 028 022 018 0.15 0.2 009
015 068 071 074 077 079 081 083 085 086 083 039 090 091 092 038 034 031 027 025
0.19 073 075 0.76 0.76 0.79 030 081 08 084 085 08 08 087 085 034 032 030 028 026 025 023 022
076 077 077 078 0.79 079 03¢ 081 081 082 08 083 083 084 029 028 028 027 026

005 069 0.75 030 024 087 039 052 093 095 09 09 097 0S8 098 034 027 022 0I7 0.4 011 009 007
011 075 078 080 082 064 035 087 0.88 089 050 091 052 093 094 029 026 024 021 019 0.17 0.16 0.4
015 072 080 0382 083 084 035 086 086 087 088 039 089 050 091 026 025 823 02 020 0.19 0.18 017
017 081 082 082 083 083 034 084 085 085 036 086 087 0.87 087 023 022 021 021 020 020 0.19 0.8

0603 078 082 086 0.88 051 092 094 095 096 097 097 0958 058 099 024 019 046 012 0.10 008 0.07 005
008 082 084 08 08 038 09 051 092 092 093 094 094 095 09 021 019 637 0I5 614 012 OI1 010
0.1 085.086 087 088 088 089 05 090 091 091 092 092 093 093 0.9 018 0.I7 0.16 0.15 0.14 0.13 0.12
012 087 087 087 088 088 089 089 039 090 090 090 090 091 091 0.6 0.16 015 0.15 0.4 0.14 0.4 0.13

i
:

045

0.78
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Appendix J:

Rates of Heat Gain from Occupant of Conditioned Spaces and Sensible

Heat Cooling Load Factors for People

ir-Conditioning Cooling Load
Table 17E_Cooling Losd Factors When Lights Are on for 6 Hours

26

.21

Coef-

“b" Class-

Number of hours after lights are turned on
»

R SN, WA TR NN, T IR DO A e THA R TN SRR e MR RN N U S NS
A 012 054 06 070 076 081 085 088 090 092 094 095 096 097 097 098 098 054 043 035 028 023 0.8 0.5
B 02 066 069 072 075 078 080 082 084 085 087 088 089 090 091 092 093 049 044 039 035 052 029 026
a8 C 029 072 074 075 077 078 080 081 052 053 084 085 086 087 088 088 089 045 042 039 037 035 033 031
D 031 075 07 077 077 078 079 079 050 081 081 08 082 08 083 084 084 040 039 037 036 035 034 033
A 010 06 070 076 081 03¢ 087 050 052 093 095 09 057 097 098 098 099 044 035 028 023 0.8 015 0.2
B 019 072 075 077 080 082 084 085 0.87 088 089 050 091 092 093 094 094 040 036 032 029 026 024 02
158 C 024 077 079 080 081 082 0.83 08¢ 085 086 087 088 088 089 090 090 091 037 034 012 030 029 027 025
D 026 080 081 082 082 083 083 03¢ 084 085 085 086 086 0.86 087 087 033 032 031 030 029 028 027
A 007 071 077 081 085 088 050 092 094 095 096 097 097 098 098 09 09 034 027 02 018 0.14 0.12 009
B 015 078 0Bl 052 084 086 087 088 090 091 092 092 093 094 094 095 096 031 028 025 023 020 0.8 016
165 C 018 082 08 08 085 036 057 088 089 089 050 090 091 092 092 093 093 028 027 025 024 022 021 020
D 020 084 085 085 08 086 087 087 087 088 088 088 089 039 089 09 050 025 025 024 023 022 022 021
A 005 079 083 087 089 091 09 094 095 096 097 098 098 098 099 09 09 024 020 0.6 0.3 0.10 0.08 0.07
B 011 085 086 08 089 09 051 092 093 093 094 095 095 096 096 096 097 022 020 0.8 0.6 0.5 013 012
175 C 013 087 088 089 0.89 050 091 091 092 092 093 093 094 094 094 095 095 020 0.9 0.A8 0.7 0.46 0.5 0.14
D 014 089 08 089 090 050 050 091 091 091 091 092 092 092 092 093 093 0.8 0.8 0.7 0.17 0.16 0.16 0.5
Table 18 Rates of Heat Gain from Occupants of Conditioned Spaces®
TMH&AMN,M* Total Heat Adjusted® Sensible Heat Latent Heat
egree of Activity Typical Application Watts Watts Watts Watts
sated at rest ‘Theater, movie 115 100 60 40
sated, very light work Y -
writing Offices, hotels, apts 140 120 65 55
zated, eating Restaurant¢ 150 170¢ 75 95 o
sated, light wq Offi {g) 70 @ A l-a 75 75
Univetsity of NMPoratuwa, S1i Lamm ;
tanding, Iy ;
walki: ridl@etsenic Theses & Dissertatio % 9
ight bench Factoek vx - |11 ~ ped 23511~ 230 100 130
- wvw . lib.mrt.a&’lk
Jalking, 1.3 m/s,
light machine work Factory 305 305 100 205
owlingd Bowling alley 350 280 100 180
{aderate dancing Dance hall 400 375 120 255
feavy work, heavy
machine work, lifting  Factory 470 470 165 300
{eavy work, athletics Gymnasium 585 525 185 340
i
N SOl

ENote; Tabulated values are based on 25.5°C room dry-bulb temperature. Fuﬁ.&'Cmo-&y-w!b the total heat remains the same, but th
1ately 8% and the latent heat values increased accordingly.

”Adj-tdmplhmnhkbudu-nﬂmd-a.m-d%fa*

ale, and that the gain from a child is 75% of that for an adult maje.
=mwwmmmmh-mm-nﬁWhrwdnwmw sensible and 8.8 W latent).

dEor bowling figure one person per alley actually bowling, and all others as sitting 117 W or standing and walking slowly 231 W..
Isa refer to Tables 4 and 7, Chapter 8.

listed, with the

th umm»mtmhuﬂdmuuu«

1l values rounded 10 nearest S watts. .
Table 19 Sensible Heat Cooling Load Factors for People
Total Hours in Space Hours after Each Eatry lato Space
1 2 3 4 5 6 7 L) 9 10 11 1z 3 1“4 15 16 17 18 19 2 n n 3 M
2 049 0.58 0.17 0.3 0.10 0.08 0.07 0.06 005 004 004 003 003 002 002 002 002 001 001 001 001 001 001 001
4 049 059 066 071 027 021 016 0.4 0.II 0.10 008 007 006 006 005 004 004 003 003 003 002 0.2 0@ OO
6 050 0.60 067 072 076 0.79 034 026 021 0.8 015 0.3 0.1 0.0 008 007 006 006 005 004 004 003 0.03 003
8 051 0.61 067 072 076 080 082 0.84 038 030 025 021 0.8 0.5 043 0.2 0.0 009 008 007 006 005 0.05 004
10 053 062 069 074 077 080 083 035 087 089 042 034 028 023 020 0.7 0I5 0.3 011 040 009 008 047 00
12 055 064 070 0.5 079 08I 084 086 088 089 091 092 045 036 030 025 021 019 0.16 03 012 OAF 009 008
14 058 066 072 0.77 080 083 085 087 089 05 091 092 09 094 047 038 031 026 023 020 017 0.5 013 oM
16 062 070 075 079 082 085 087 088 090 091 092 093 094 095 095 096 049 039 033 028 024 020 0O.I§ 036
18 066 074 079 082 085 087 089 050 092 097 054 094 095 096 096 097 097 097 050 040 033 028 02 024
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Appendix K: Overall Coefficient of Heat Transmission(U-Factor) of Windows,
Shading Patio Doors and Skylights for User in Peak Load Determination and
Mechanical Equipment Sizing only and not in Any Analysis of Annual Energy
Usage, W/m2-0C

Lif 3
Ed . -
27.10 CHAPTER 27 1985 Fundsmentals Handbook

Table 13 Overall Coefficionts of Heat Transmission (U-Fuctor) of Windows, Stiding Fatio Doors, and Skylights
for Use In Peak Load Determination and Mechanical Equipment Sizing Ouly and Not in Any Analysts

of Annusl Energy Usage, W/m*+ °C
PartA. Exterios? Voreet uacte
Glam Outdoor Sash
u-.umn-
No Storm Ssh 10 Described Product
—NoShede = Iedeerfhede — NoShade = lsdesrShede
o Winier*  Semmert®  Wister® Semmert  Wister® Semmers® _ Wister® Semimer
Flot Glas® g .
Single Olass, Clear 62 5.9 4 a6 23 28 28 24
Gilass, Low
-::umw
=060 58 57 4 a3 27 34 22 i
€= 0.40 52 5.1 bX) 40 2. 34 21 3
=020 45 43 33 31 23 24 1.9 24
Glass,
S mm air K] %] 10 33 21 23 17 21
6 mm air space’ 33 s 21 3 20 22 16 20
13 mm air space® 23 32 24 30 1.8 22 14 21
13 mm alr space
low coating"
= 0.60 24 30 22 24 23 23 14 21
=040 22 23 20 24 1.5 22 1.3 20 |
=020 18 22 K] 20 14 1.9 ' (K]
Insulating Olass,
6 mm alr 22 2.8 1. 23 1.3 15 13 17
13 mun ar space’ 1 22 15 20 1.3 . 1 17
Glasms lndoor Slernm Sesh Aceybie Tadoar S Sash
25 mm Al Space® Added 25 mm Ak Space® Added
. . ol i Pgoduct . 1o Described T ralinet
University.0f Motatawa, Sri-tanka’ e
Wister* .  Sw e Winter? er* * Wigter* Summer** Summer**
z ElectrQic LNeses & D]Sseriations |, N
8 ¥
www.lib.mrt.acll . o
24 26 0 2) 2) 26 20 b A )
21 20 1.4 1.7 2.0 20 .. (R
21 23 12 20 20 22 16 w0
20 22 16 2.0 19 22 15 1y
18 22 14 2.0 1.7 21 14 9
17 2.1 14 19 16 20 13 .
15 19 13 17 1.5 ] 13 14
14 1.6 1 1.5 14 16 (N 14
15 14 13 17 13 18 1.3 &}
13 17 1l 16 13 (k] 1.0 14
Passive Solar Gain Part B. Exterior® Horizontal Panes (Skylights)
Energy analysis of a fenestration product should include Description Winted Summerd
the value of passive solar gain in winter through the product Flat Glass®
As described in Chapter 57, 1982 APPLICATIONS VOLUME, the  gjpole 70 R
magnitude of this energy depends on a number of Glass; Double
variables such as latitude and orientation. In many cases, S mm alr space’ 40 32
passive solar gain enables properly designed and used 6 mum air space’ 17 31
fenestration products to allow more energy into the building 13 mm air spacet 14 28
over the course of a heating season than they lose, making 13 mm aic spacc,
them energy contributing rather than encrgy consuming. Care iy conting 32 26
must be taken 1o control excessive solar gain during the cool €= 040 30 24
ing season. e=020 21 20
Plastic Domes
Overall Coefficient of Heat Transfer vy s e
In the absence of sunlight, heat flows through fenestration w'w“ 40 26
thermal conduction. When the outdoor temperature, 1, is
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Appendix L: Glass Performance Data

4 = :

GLASS PERFORMANCE DATA : 24mm IG Unit (6mm-12mm gap-6mm)

Glass Configuration Visible Light Solar Energy U-Values - W/m?®-°K

S LR%[LR% SF 1 win-NFRC | sum-NFRC| EN673 | LSG
e Bl b Ext. | Int. A% | T BNA10 SHEC| SC air/argon™* | air/argon** | air/argon**
4 it T a T E
STARPHIRE + STARPHIRE B84 15 15 14 84 0.81 0.82 | 0.94 2.70/2.55 2847271 2.8/27 1.02 |
Clear + Clear 78 15 15 12 61 0.71 0.70 . 0.81 2.70/2.55 284/217 2.8/2.7 113
SOLEXIA + Clear 89 13 15 8 39 0.50 | 0.48 | 057 2.70/2.55 284/271 28127 1.41
‘| ATLANTICA + Clear 60 11 14 7 28 .41 0.4C | 047 2.70/2.55 2.€4/2.71 28/27 1.50
AZURIA + Ciear 61 11 14 Z 28 0.41 0.39 | 0.45 2.70/2.55 284/271 28/27 1.56
CARIBIA + Clear 60 11 14 7 28 040 | 0.39 | 045 2.70/255 2.84/2.71 28/27 1.54
PACIFICA + Clea+ 38 7 13 6 23 0.35 | 036 | 0.41 2.70/2.55 284/271 28/27 1.06
SOLARBLUE + Clear 50 9 13 {4 37 049 | 042 | 056 2.70/2.55 2847271 28/27 1.02
SOLARBRONZE + Clear 47 8 13 it 39 0.49 | 051 | 0.59 2.70/2.55 284/2.71 28727 0.92
SOLARGRAY + Clear 40 7 13 T 33 0.44 | 045 | 0.53 2.70/2.55 284/2.71 28/27 0.89
OPTIGRAY 23 + Clear 21 5 12 5 15 0.27 | 0.29 | 0.34 2.70/2.55 2.84/271 28/27 0.72
GRAYUTE + Clear 12 5 12 5 198 0.30 | 0.34 | 0.39 2.70/2.55 2.84/271 28/27 0.35
S : HATaRER : R R A S e G < S R S
SUNGATE 500 (2) + Clear 74 17 17 14 52 063 | 062 | 071 /] 1.98/1.75 | 203/1.79 20/1.7 1.19
SOLEXIA + SUNGATE 500 (3) Clear 64 14 16 9 33 0.46 | 045 | 051 1.98/1.75 2.03/1.78 20/17 1.42
ATLANTICA + SUNGATE 500 (3) Clear 56 12 16 7 25 0.36 | 0.35 | 0.41 1.98/1.75 2.03/1.78 2.0/1.7 1.60
AZURIA + SUNGATE 500 (3) Clear 57 12 15 7 24 0.37 0.34 | 0.40 1.98/1.75 2.03/1.79 20/1.7 1.68
CARIBIA + SUNGATE 500 (3) Clear 56 12 15 7 24 0.36 | 0.34 | 0.40 1.98/1.75 2.038/1.73 2.0/1.7 1.65
PACIFICA + SUNGATE 500 (3) Clear 35 7 14 6 19 0.31 030 | 035 JA1 9&\/ 1.75 2.03/1.79 20/1.7 117
SOLARBLUE + SUNGATE 500 (3) Clear 45 10 15 9 32 2.0/1.7 1.05
SOLARBRONZE + SUNGATE 500 (3) Clear ad 9 15 9 33 20/1.7 0.96
SOLARGRAY + SUNGATE (3) Clear 37 8 15 8 28 20/1.7 0.93
OF'HGHAYZid-SUNGATESOO(S)Cm 19 6 14 6 20/1.7 0.79
GRAYLITE + SUNGATE 500 (3) Clear 1 6
16/13 1.84
3 | +10 4 0. | 16/1.3 1.91
ramic Iilc‘ ses & ?ftssﬁ

16/13 1.96

1.6/13 1.93

wﬁ.i;&naf&ec,ll{“ FosrTow i [ vooriss | varisLaon

16/13 1.58
16/138 1.57

<)
~

16/138 1.56

SOLARBAN&JQ)SQ.AHGRAY+GW 35 6 11 12 17 | 026 1.60/1.2¢ 16/13 1.40
SOLEXIA + SOLARBAN 60 (3) Clear 61 11 11 11 25 | 038 1.60/1.29 16/13 1.69
ATLANTICA + SOLARBAN 60 (3) Clear 53 9 10 20 | 0.33 16/1.3 171 |
AZURIA + SOLARBAN 60 (3) Clear 54 9 10 T 21 0.35

CARIBIA + SOLARBAN 60 (3) Clear 54 9 10 4 20 | 0.34

PACIFICA + SOLARBAN 60 (3) Clear 34 6 9 74 15 | 0.27

SOLARBLUE + SOLARBAN 60 (3) Clear 45 8 10 13 21 0.35

SOLARBRONZE + SOLARBAN 60 (3) Clear 42 7 10 17 20 | 033

SOLARGRAY + SOLARBAN 60 (3} Cisar 35 7 10 13 17 1.0.30

OPTIGRAY 23 + SOLARBAN 60 (3) Clear 18 5 9 6 9 0.30

GRAYLITE + SOLARBAN 60 (3) Clear 11 5 9 10 7 0.17

SOLARBAN 250 (2) OPTIBLUE + Ciear 51 8 11 23 26 | 034 | 032 | 0.36 1.66/1.38 .60/1.28 16713 1.59
SOLARBAN 750 {2) OPTIBLUE + OPTIBLUE 36 T4 g 23 20 | 033 | 031 | 0.36 1.66/1.38 1.60/1.28 1.6/13 1.16
SOLEXA + SOLARBAN 250 (3) OFTIBLLE 44 10 rd 1 19 | 038 | 035 | 041 1.66/1.38 1.60/1.28 16/13 1.26
ATLANTICA + SOLARBAN z50 (3) OPTIBLUE 39 8 % 7 15 | 032 | 0.30 | 0.34 1.66/1.38 1.60/1.29 16713 1.30
AZURIA + SOLARBAN z50 (3) OPTIBLUE 39 8 7 7 15 034 | 030 | 035 1.66/1.38 1.60/1.29 16/13 1.30 |
CARIBIA + SOLARBAN 750 (3) OPTIBLUE 39 8 7 7 15 | 033 | 0.30 | 0.35 1.66/1.38 1.60/1.29 16/138 1.30 |
PACIFICA + SOLARBAN 250 (3) OFTIBLUE 24 3 7 Z 11 026 | 0.24 | 0.28 1.66/1.38 1.60/1.28 16/13 1.00 |
SOLARBLLE + SOLARBAN z50 (3) OPTIBLUE 32 4 Z 13 16 | 034 | 032 | 0.36 1.66/1.38 1.60/1.29 16/13 1.00 |
SOLARBRONZE + SOLARBAN 250 (3) OPTIBLUE U . 6 15 0.32 | 0.31 | 0.35 1.66/1.38 1.60/1.29 16/13 0.97
SOLARGRAY + SOLARBAN 750 (3) OPTIBLLE 25 B 7 13 13 022 | 0.28 | 0.32 1.66/1.38 1.60/1.28 16/13 C.89 §
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Appendix M: Data for Cooling Load

DATA FOR COOLING LOAD

1. Thermal properties of building materials —Resistance (R)

a. Roofing

i. Asbestos —cement shingles

ii. Asphalt shingles

b. Masonry materials
i. Concretes mortar

ii. Concrete sand/stone aggregate

iii. Brick common

iv. Concrete block 3 cores 200 mm

c. Plastering materials

i. Cement plaster 9.5 mm
ii. Gypsum plaster 12 mm

d. Insulating materials

i. Mineral fibre acoustic tile

e. Finishing floor materials

i Carpet & fibrous pad

ii. Tile ceramic

0.037 m*.°C/W

0.077 m®.°C/W

1.39 m.°C/W per thickness
0.76 m.°C/W per thickness
139 m °CIW per thickness
020 m®.°C/W

0.014 m’°C/W

0.056 m”°C/W

19.85 =.°C/W per thickness
0.37 m’.°C/W

0.009 m” °C/W

Table 1 Surface Conductances and Resistances for Air

Surface Emittance,

University of I\».Aor*ﬂyu,i;ih Sri La;\,lk‘l

Direction tive
Eleetwonic Theses: &Dﬁﬁcﬂanbﬂs ,,,,,,,,,,, ‘v
Surface Floy ; I, F3
www - ib-mrtac: lk el =
Horzontal Upwa 926 011 ¢ 19 432 323
Slopmg—45° va«srd 909 011 5.00 020 415 024
Vertical Horizontal 829 012 420 024 335 030
Sloping—435° Downward 7350 013 341 02 256 .39
Horizontal Downward 6.13 016 210 048 125 (.80
MOVING AIR (Any poswion) Mo R
Wind (for winer) Any 3530 0030 — - - —_
", U8 I 6.7 m/s (24 kmv/h) -
Wmd (forsomener)  Any - 2700447 — L

34 m’ (12 kmb)

Eng. Chandana Dalugoda

Paps 108
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Data for Cooling Load (continued)

2. Overall coefficients of heat transmission (U-factor) of Windows

a. Flat glass- single pane, clear (59 W/ m™C No shade

b. Flat glass- single pane, clear 4.6 W/ m*C Indoor shade
. c. Insulating glass, > mm air space 3.7 W/ m*°C No shade

d. Insulating glass, 5 mm air space 3.3 W/ m®C Indoor shade

3. Heat output from occupancy

Table 1 Representative Rates at Which Heat and Moisture Arve Given Off by Human Beings in Different States of Ac(

Total Heat, W P et % Se-s;b:“?e
Adult  Adjusted.  Heat, Heat §o - et
Degree of Activity Male ALE? w w Low 1™ ]
Seated at theater Theater, matizee 115 95 63 30
Seated at theater, aight Theater. maght - 115 105 70 35 60
Seated, very light work Offices. hotels, apartments 130 115 70 45
Moderately active office work Offices. hotels. apartments 140 130 75 55
Standing. light work. walking Department store; retail stoge 160 130 75 55 58
Waliuag, standing Drug store, bank 160 145 75 70
Sedentary work Restaurant® 145 160 80 80
Light bench work Factory 235 220 §0 140
Moderate daacing Dance hall 265 250 e0 160 19
Walking 4.8 ken'h; light mackige work Factory 295 295 110 185
Bowling? Bowling alley 440 435 170 253
Heavy work Factory 440 425 170 255 54
Heavy machine work Lifting Factory 476 47 183 285
Athletic B asd ’ S e 210 31
Universftg“of Moratuwa, Sti Latika. s

Electronic Theses & Dissertations
www.lib.mrt.ac.lk

Eng. Chandana Dalugeda Page 2¢£3
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Appendix N:  Minimum Ventilation Rates in Breathing Zone

TABLE 6-1  MINIMUM VENTILATION RATES IN BREATHING ZONE
(This table is nok velid i isciation;. itmust be usad in conjunction with the accompanying notes.)

People Outd: Avea Outdi Default Values
i ; Mn?n Airl::u Occupant Density r bined Outdo 2
Category Motes (see Note 4) Air Rate (see Note 5) Class
cfiv/person Lisperson efno/ft®  Lisrm® ot’;;’:’:o'::z cfm/person L/s-person

Correctional Facilities
Cell 5 i 0.2 0.6 25 10 49 2
Dayroom 3 25 0.06 a3 30 7 = 1
Guard stations 35 25 0.06 a3 15 9 4.5 1
Booking/waiting 7.5 38 006 03 50 9 44 2
Educational Facilities
Daycare (through age 4) 0 3 0.18 0.9 25 17 8.6 2
Daycare sickroom 10 3 0.18 9 25 17 8.6 3
Classrooms (ages 5-8) 0 5 012 a6 25 15 74 1
Classrooms (age 9 plus) 10 5 0.12 0.6 35 13 6.7 I
Lecture classroom 75 38 0.06 03 65 8 43 1
Lecture hall (fixed seats) 7.5 38 0.06 0.3 150 8 40 ]
Art classroom 10 3 0.18 0.9 20 19 9.5 2
Seience laboratories 10 5 0.18 09 25 17 8.6 2
mﬂ"fgg"'kg 10 5 018 09 25 17 8.6 2
Wood/metal shop 10 3 0.18 0.9 20 19 9:5 2
Computer lab 10 5 0.12 0.6 25 15 74 ¥
el . University, of Mordfuwa, Sri Lanka.”? ™ !

9k, FlectronioTheses & Dissertations : a1

www lib.mrt.ag 1k

Rest 0.9 70 10 5.1 2
Cafeteria/fast-food dining ).1 0.9 100 9 47 2
Bars, cocktail lounges 75 38 018 09 100 9 47 2
General

Break rooms 5 25 006 03 25 10 5.1 1
Coffee stations 5 2.5 006 03 20 i3 55 1
Conference/meeting 5 25 006 ' 03 50 6 3 1
Corridors = . 006 03 “ 1
Storage rooms - - 0.12 0.6 B - 1
Hotels, Motels, Resorts, Dormitories

Bedroom/living room 5 25 006 03 10 il 55 1
Barracks sleeping areas 5 25 0.06 03 20 8 4.0 1
Laundry rooms, central 5 25 012 06 10 ¥ 8.5 2
mﬁ ":’n‘:‘:s et 5 25 0 06 10 17 8.5 1
Labbies/prefunction 75 38 k06 &3 - 10 48 ]
Miltipurpose assembly 5 25 ol 63 120 6 28 1
ANSVASHRAE Sundurd 62. 1-2007 v 13
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Minimum Ventilation Rates in Breathing Zone (continued)

TABLEG-1 MINBAUM VENTILATION RATES: N BREATHING ZONE (continued)
(This table is not valid in isolation; it must be used in conjunction with the accompanying notes.)

People OQutdeor Area Outdoor f Default Values
_ Air Rate Air Rate O Biias Combined Ot
ees ¥ i ‘p Ry Notes (a; Note 4) i Air Rate (sefe:;lnte 5 et
Category Class
cfm/person L/s-person chm/ft®  L/s'm® oi’wm'i‘ cfin/person L/s-person
Office Buildings ¢
Office space 5 25 0.06 03 5 17 85 1
Reception areas 5 25 0.06 0.3 - 30 7 35
Telephone/data eatry 5 25 0.06 03 60 6 3.0 1
Main entry lobbies 5 25 0.06 0.3 10 11 5.5 1
Miscellaneous Spaces
Bank vaults/safe deposit 5 25 0.06 03 5 17 85 2
~ Computer (not printing) 5 2.5 0.06 0.3 4 20 10.0 I
Electrical equipment i b 0.06 03 B % |
rooms
Elevator machine rooms - - 0.12 0.6 B - 1
Pharmacy (prep. area) 3 25 0.18 09 10 23 115 2
Photo studios 5 25 0.12 0.6 10 17 85 ]
Shipping/receiving - - 0.12 0.6 B - ¥
Telephone closets - - 0.00 0.0 - 1
Transportation waiting 75 38 0.06 03 100 8 4.1 1
Warehouses 0.06 0.3 B 2
Public Assembly Spaces | 2 n
uing ok NIVETSILY 0 Moratuwa, Sri Lanka. R
;° ElectroniesTheses & Dissertations -« e
www.lib. mrt. ae:lk o . 2
mbers 5 2.5 0.06 0.3 50 6 3.1 1
3 23 Q12 0.6 W i7 85 1
Lobbies 3 25 0.06 03 150 5 27 1
Museums (children’s) 75 38 0.12 0.6 40 11 53 1
Museums/galleries 7.5 3.8 0.06 0.3 40 9 4.6 ]
Residential
Dwelling unit 5 25 0.06 03 F.G F 1
Common corridors - - 0.06 03 1
Retail
Sales (except as below) 75 38 0.12 0.6 15 16 78 2
Mall common areas 7.5 38 0.06 03 40 9 4.6 1
Barbershop 2.5 3.8 0.06 03 5 10 5.0 2
Beauty and nail salons 20 * 10 0.12 0.6 25 25 124 2
Pet shopa (animal, asnan) 25 38 0.18 0.9 s e, 26 12.8 2
Supermarket 75 38 0.06 03 8 15 7.6 1
Coin-operated laundries 25 38 . 606 03 20 11 53 2
4 = \ ANSIIQM Swandard 62. 1-2007
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Minimum Ventilation Rates in Breathing Zone (continued)

TABLE 6-1 MINIMUM VENTILATION RATES IN BREATHING ZONE (continued)
(This table is not valid in isolation: it must be used in conjunction with the accompanying notes.)
People Outdoor Area Outdoos Default Values
Yecupancy .‘ Alrl::mc A“kl:me Notes < (se‘e No:)ee‘;l)sity .:ir R:te (:e(: I‘;;te 5) o
Category Class
cfm/person Li/s-person cfm/ft® Lism’ :_I;;):) :Ofiz cfm/person L/s-person

Sperts and Entertainment
Sperts arena (play area) - - 0.30 iS5 E - 1
Gym, stadium (play area) = - 0.30 L3 30 2
Spectator areas 7.5 38 0.06 03 150 8 4.0 1
Swimming (pool & deck) = = 0.48 24 C - 2
Diisco/dance floors 20 10 0.06 0.3 100 21 103 - 1
sl 20 10 006 03 40 2 10.8 2
Health club/weight rooms 20 10 0.06 0.3 10 26 13.0 2
Bowling alley (seating) 10 5 0.32 0.6 40 13 6.5 1
Gambling casinos 15 38 0.18 0.9 120 9 4.6 1
Game arcades 75 38 0.18 0.9 20 17 8.3 1
Stages, studios 10 5 0.06 0.3 D 70 11 5.4 1

GENERAL NOTES FOR TABLE 6-1

U Related requirements: The rates in this table are based on all other applicable requirements of this standard being met.
2 Smaking: This table applies to no-smoking areas. Rates for smoking-permitted spaces must be determined using other methods. See Section 6.2.9 for ventilation requirements.

in smoking areas.

3 Air density: Volumetric airflow rates are based on an air density of 0.075 Ibgy/ft® (1.2 keyy/m?), which

todryairatab pressure of | atm (101.3 kPa) and

an air temperature of 70°F (21°C). Rates may be adjusted for actual density but such adjustment is not required for compliance with this standard.

deter

6.2.7 Dynamic Reset. The system may. be designed to
reset the design outdoor air intake flow (¥,,) and/or space or
zone airflow as operating conditions change. These condi-
tions include but are not limited to:

1. Variations in occupancy or ventilation airflow in one or

more individual zones for which ventilation airflow
requirements will be reset.
Note: Examples of measures for estimating such varia-
tions include: occupancy scheduled by time-of-day, a
direct count of occupants, or an estimate of occupancy or
ventilation rate per person using occupancy sensors such
as those based on indoor CO; concentrations.

2. Variations in the efficiency with, which outdoor air is
distributed to the occupants under different ventilation
system airflows and tcii ot

3. A higher fraction of outdoor air in the air s'upply due to
intake of additional outdoor air for free cooling or exhaust
air makeup,

ST, e
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Drefault ncnupnm density: The default occupant density shall be used when actual occupant density is not known.
lir rate (pcr pemn Thns rate is hsed on lhc defauit occupant denslty

zone is not liste

d. the requirements for the listed occupancy category that is most similar in terms of

Um\ ersm of Momnma Sr1 Lank']

of tha

6.4, kabaust Ventilation. cxhaust airflow shall be pro-
vided in accordance with the requirements in Table 6-4.
Exhaust makeup air may be any combination of outdoor air,
recirculated air, and transfer air.

6.2.9 Ventilation in Smoking Areas. Smoking areas
shall have more ventilation and/or air cleaning than compara-
ble no-smoking areas. Specific ventilation rate requirements
cannot be determined until cognizant autherities determine
the concentration of smoke that achieves an acceptable level
of risk. Air from smoking areas shall not be recirculated or
transferred to no-smoking areas.

6.3 Indoor Air Quality (IAQ) Procedure. The Indoor Air
Quality (IAQ) Procedure is a performance-based design
approach in which the buﬁdmg and its vcnttlanon system are
designed to maintain .. conecnt
nants at or below certain hmlts identified du.rmg the building
design and to achieve the design target level of perceived
indoor air quality acceptability by building occupants and/or
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