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10

il
12

13
14

15

16

» 1860
1720
2240
(bitumen)

1760
6% 1872

2400

960

1120

1280

144

(fibre board) 264
( )

(Blanket) 10-24

(Rigid board) 32-48

(Rigid pipe sections) 56-80

2512

32

880

1024
640

2672
8784
7840
32-104

k

0.198

0.108
1.226
1.298

0.807
1.211
1.154
1.442
0.303
0.346
0.476
0.042
0.052

0.038
0.033
0.038
1.053
0.035

0.191

0.216
0.123

A1
385
41.6

0.035-0.032

, 2539)

147



17

18
19
20
21
22

23
24

25
26
27
28
29

«r

PVC

)

14%

880

300
1104
616
1568
640-960
16

24

1360
1200

2000
2640
2640
1890

608
120
528
80-112
800
400
2245
2244

, 25%9)

0.191
0.063
0.274
0.115
0.533
0.202-0.303
0.035
0.024
0.173
0.375

1.298
2.927
1.298
0.836

0.125
0.138
0.138
0.065
0.144
0.086
0.115
0.115

T48



111
112

113
1.2

121
122

123

(Ro)

(R1)

(Ro)

22.5°

45°

22.5°

45°

. 2538)

0.120
0.299

0.044

0.162
0.148

0.133

0.801
0.595

0.391

0.055
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1.1
1.2

1.3

2.1
2.2

2.3

22.5°

45°

22.5

45°

0.110
0.250

0.110
0.110

0.110

0.250
0.250

0.250

| 2539)

0.148
0.578

0.148
0.148

0.148

0.572
0.571

0.570

0.458
1.356

0.174
0.165

0.158

1.423
1.095

0.768

150



0 - 125
126 - 195
195

50 - 200
200

0.1
<0-0.2>

14
11

0.1
<0-0.2>

20
10
12

, 2538)

(Ga)

0.3 0.5 0.7 0.9
<0.2-0.4>  <0.4-0.6> <6-0.8> <0.8-1.0>
15 16 17 18
12 13 14 15
10 11 12 13
( I 1

' , 2538)
(&~)
0.3 0.5 0.6
<0.2-0.4> <0.4-0.6> <0.6- 1,0>
24 28 32
20 24 28
16 20 24
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1

2

3

4

.[<*< 0.2]

[0.2< <*<04]

[0.4 <0« 0.6]

| [0.6< (*<08]

)

[0.8< <*<)]

| 25%)

52



70
75
80
85
90

1.06
0.96
0.87
0.78
0.70

1.00
0.99
0.97
0.95
0.93
0.90
0.86
0.83
0.79
0.75
0.71
0.66
0.62
0.58

1.24
1.14
1.05
0.96
0.87

1.00
0.99
0.99
0.98
0.97
0.95
0.93
0.90
0.87
0.84
0.81
0.77
0.73
0.69

1.52
1.42
.32

ild

1.00  1.00
.01 1.01
.01 1.02
.01 1.02
1.00  1.02
099 101
0.98 0.99
0.96 0.97
0.93 0.95
0.90 0.92
0.87 0.88
0.83 0.84
0.79  0.80
0.75 0.75
(,
1.63  1.63
1.52  1.50
1.40 37
-0Q 1 ¢4
117 il

L

1.00
1.01
1.01
1.00
1.00
0.98
0.97
0.95
0.92
0.89
0.86
0.82
0.78
0.73

1.60
1.48

37
1.25
M3

1.00
1.00
0.99
0.98
0.96
0.94
0.92
0.89
0.86
0.83
0.79
0.76
0.72
0.68

1.48
1.38
1.28

.03

153

1.00
0.99
0.97
0.95
0.92
0.89
0.86
0.82
0.78
0.74
0.70
0.66
0.61
0.57

| 25%)

1.22
1.12
1.02
C.S3
0.84

- 25%)



£0de

Number

AO
Al
A2
A3
A4
A5
A6
A7

BI
B2
B3
B4
B5
B6
B7
B8
B9
BIO
BI1
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27

Cl
C2
C3
C4
C5
C6
C7
C8
C9
CIo
Cll
C12
C13
C14
CIS
C16
C17
C18
C19
C20

EO
El
E2
E3
E4
ES

Description

Outside surface resistance
25 mm Stucco

100 mm Face brick
Steel siding

12mm Slag
Outside surface resistance
Finish

100 mm Face brick
Alir space resistance
25 mm Insulation
50 mm Insulation
75 mm insulation
25 mm Insulation
50 mm Insulation
25 mm Wood

62 mm Wood

100 mm Wood

50 mm Wood

75 mm Wood

75 mm Insulation
100 mm Insulation
125 mm Insulation
150 mm Insulation
4 mm Insulation

8 mm Insulation
12 mm Insulation
15 mm Insulation
20 mm Insulation
35 mm Insulation
42 mm Insulation
60 mm Insulation
70 mm Insulation
85 mm Insulation
92 mm Insulation
115 mm Insulation

100 mm Clay tile

100 mm low density concrete block

100 mm high density concrete block

100 mm Common brick

100 mm high density concrete

200 mm Clay tile

200 mm low density concrete block

200 mm high density concrete block

200 mm Common brick

200 mm high density concrete

300 mm high densitv concrete

50 mm high densitv concrete

150 mm high density concrete

100 mm low density concrete

150 mm low densitv concrete

200 mm low density concrete

200 mm lo" density concrete block (tilled)
200 mm high density concrete block (tilled)
300 mm low density concrete block (filled)
300 mm high density concrete block (filled)

Inside surface resistance
20 mm Plaster or gypsum
12 mm Slag or stone

10 mm Felt and membrane
Ceiling air space

Acoustic tile

L = thicknel§ mm
cp = specific heat, kJ/(kc -k)

9

k
R

thermal conductivit
thermal resistance,

%

20
12
10

0
19

[rre

i)

)V

Thickness and Thermal Properties

k

0.0
0.692
1333
44.998
0.190
0.0
0.415
1.333

(Thermal Properties)

( :ASHRAE Handbook of Fundamentals, 1993)

cp
0.
0.84
0.92
0.42
1.67
0.
1.09
0.92

0.

0.84
0.84
0.84
0.84
0.84
251
251
251
251
251
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.54
0.84
0.84
0.84
0.84
0.84
0.54

0.84
0.84
0.84
0.84
0.54
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.54
0.84
0.84
0.54
0.84
0.84
0.84

0.
0.84
167
167
0.
0.84

R

0.059
0.037
0.076
0.0

0. 7
0.059
0.031
0.076

0.160
0.587
1173
1.760
0.587
1173
1.760
0.524
0.837
0.420

p = densty, kg/nr

Mass = unit mass, kg/m:

Mass

47.34
203 50
1un
10 74

16.10
203,50

0.00
0.98
1.46
2.44
2.44

15.13
37.58
60.02
30.26
45.38
6.83
9.27
1un
14.15
0.49
0.49
0.98
1.46
1.95
2.93
3.90
5.86
6.34
781
8.30
10.74

113.70
61.98
99.06

195.20

227.90

227.90

123.46

198.62

390.40

455.79

683.20

113.70

341.60
64.90
97.60

130.30
58.56

172.75
92.72

273.28

30.74
11.22
10.74
0.00
9.27



Mass
Location**

Mass inside
the insulation

Mass evenly
placed

Mass outside
the insulation

Suspended R-f-actor,
Ceiling nr-K/w

0to 0:9

09t 18

Without 1810 26
2.6t035

35t044

441053

0t00.9

09t 18

1810 2.6

With 2.6t035
351044

441053

0t00.9

09t 1.8

Without 1. t026
2.6t035

35t04.4

441053

0t00.9

09t 18

181026

With 2.6t035
351044

441053

0t0 0.9

0.9t 1.8

Without 1810 2.6
2.61t035

35t04.4

441053

0t00.9

09to 18

1810 2.6

With 2.61035
351044

441053

*Denotes 2roof that is not possible with the chosen parameters.

10

Fundamentals, 1993)

B7, Wood
25 mm 50 mm

¥ 2
\ 4
¥ 4
5

* 5
* 8
* 13
: 13
14

* *
1 2
2 +
7 %
4 .
4 *
¥ 3
4 *
5 *
9 *
10 ¥
10 ¥
N 7
¥ 3
* 4
¥ 5
¥ 5
k 3
¥ 3
¥ 4
¥ 5
* *

*

C 12, H\v Concrete A3. Steel

Deck

*

T

R S

o MO s s * o

[EEQEN

155

Attic-Ceiling
Combination

* B PN N

* % * k¥ @

e

+«The 50emm concrete is considered massive and the others nonmassivg.

411 (
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Solar time, hr
17 12 13 14 15 16 17 le 19 20 21 2 23 A

(C) for Calculating Cooling Load from Flat Roofs, 14 Degrees North Latitude, January
10

Cooling Load Temperature Differences
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Cooling Load Temperature Differences (C) for Calculating Cooling Load from Flat Roof? 14 Degrees North Lititude/ February
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CLTDISCL

Cooling Load Temperature Difference

il



irect Application of Data,
Dark surface

Indoor temperature of 25.5 ¢ _

Outdoor maximum temperature of 3 ¢ with mean temperature

of 29.4 F and daily range of 11.6 C

Solar radiation typical "of clear day on 21st day of month

Outside syrface film resistance of 0.059(sq. m-K)/w ,

With or without suspended celllnglbut no ce}llng plenum air return systems

Inside surface resistance of 0.121 (sq m-K)/w

* % O

* % %X %

Ad6ust,ments to Table Data

* Design _temperatures Corr. CLTD =CLTh + (255 - Tr) t (Tm - 29.4)
where Tr ='inside temperature and Tm = meah outdoor temperature,
Tm = maximum outdoor temperature - (daily range)/2

” No adjustment recommended for color , .

* No adjustment recommended for ventilation of air space above a ceiling

A Cooiing Load Temperature Difference
} () ( ; CLTD/SCL

AShRAE)
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Secondary  R-Factor, Principal Wall Material**

Material  2-K/W AL A2 BT BIO BY CI C2 €3 C4 C5 C6 CT C8 CI7T (g
Oto 0.35 * * * * * * * * 4 + * + * "
0.35 to 0.4 4 5 * * 4 4 * * 4 5 * * ' ' .
0.44 t0 0.53 4 5 4 * 4 3 ! 2 5 6 4 5 * x
0.53 t0 0.62 4 5 4 * ' 4 2 2 5 6 4 * 6 4 4
0.62 0 0.70 L S S R K S RS [ Y S SR S
0.70 to 0.84 L R * $ 2y 6 6 U 5 10 4 g
0.84 10 0.97 4 6 4 * * 5 2 4 6 6 U 5 10 4
Stucco 097 to 114 L 5 2 5 10 7 L 5 u 4
andlor 11410 136 4 6 4 * * 5 4 5 1 T 10 u 4oy
plaster 1360 1.59 4 6 4 * ' 5 4 5 1 7 * 0 u 4o
1.5910 1.89 4 6 4 4 5 4 5 1 7 S T/ I 1 4 q
1.89t0 2.24 4 6 4 * ' 5 4 5 u 11 * 0 u 4 q
2.24 10 2.64 L » 4 * 10 4 5 il 1 * 0 u 9
2.64 10 3.08 ) * * ) 5 5 1 u S N A T/ R
3.08 t0 3.52 * i 4 * L i 5 9 u u b5 1 10 %
3.52 10 4.05 1 4 * * 10 9 9 16 il 4 15 % 10 16
4.05104.76 * ' 4 * * * * * * L) B[ *
0t0 0.35. ) : : ) oo L « ot & L
0.35 to 0.44 4 3 : * 4 * . 2 3 5 * * * *
0.44 10 0.53 4 5 * * 4 2 * 2 5 3 * 5 * *
0.53 t0 0.62 4 5 * i * 3 1 2 5 5 4 i 5 i *
0.62 t0 0.70 4 5 * * * 3 2 2 5 5 6 3 5 4 5
0.70 to 0.84 * 6 4 * * 4 2 2 5 5 10 4 6 4 5
0.84 to 0.97 * 6 * 4 * 5 2 2 6 6 1 5 6 f 6
or other  0.97 to .14 o 4+ 4 5 2 3 65 6§ w5 6§ 4 g
low- 11410 1.3 4 6 4 4 4 5 2 3 6 6 5 6 LI
mass 1361t 1.5 4 6 4 * 4 5 2 3 6 6 12 5 6 L1
159 t0 1.89 6 * * 5 3 6 V) 5 6 4
1.89 10 2.24 4 6 * i 4 2 3 6 7 V) 6 u 4
2.24 10 2.64 4 6 : * 4 5 2 4 6 7R 1 u <
2.64 10 3.08 * 10 « * 4 6 4 410 7 * 0 u 9 u
3.08 to 3.52 0 * * L 4 4 0 u 0 i w1
3.52 10 4.05 * 1 * * * 10 4 5 1 1 L T R 0 16
4.05 104.76 * * ' * * * * L) * n 1
00 0.35 oo 4 R '
035 0 0.44 T S | A
0.44 10 0.53 5 U * * 4 * 6§ 10 1 4 . ' * ’
0.53 10 0.62 5 D 5 * ' il 4 1 12 V) 4 * V) . ”
0.62 10 0.70 5 1 6 * Y 6§ 1 12 B ' o * 4
0.70 to 0.84 6 1 6 10 3 10 L 1 B u ¥ o
0.84 10 0.97 6 1 6 U i BB ) * * .

Face  0.97to 114 6 13 6 U u 12 3 3 4 * '
brick 1,140 1.36 6 1B 6 uw o+ * a1 o @ 4 K 4 47
13610 159 T L R R S S,
1,59 to 1.89 6 14 10 16 i 4 i 13 1 4 4 1 .
1.89 to 2.24 6 4 10 16 S A S R A R
2.24 10 2.64 6 * n 15 S
264 10 3.08 R S /A < 4 i

3.08 10 3.52 0 * 1 L R S L 4 o *
3.52 10 4.05 il * 5 * * * 18 * 4 * * * 4 * 4

405 to 4.76 L A I S A S

*Denotes a wall that is not possible with the chosen Set of parameters.
“ See Table 1 for definition of Code letters.

12 , ( ) (
- ASHRAE Handbook of Fundamentals, 1993)



Secondary  R-Factor,
Material 2¢K /W

0t00.35

0.351t00.44

0.44t0 0.53

0.53 to 0.62

0.62t0 0.70

0.70 to 0.84

0.84 t0 0.97

Stucco  0.97to 1.14
andfor 11410 1.36
plaster 136t 1.59
1.59 to 1.89

1.89 to 2.24

2.24 10 2.64

2.64 t0 3.08

3.08 103.52

3.52 to 4.05

4.05 to 4.76

010035
0.35 to 0.4
0.44 t0 053
053 t0 0.62
062 0 0.70
0.70 to 0.84
Goe| | 0841007
orother  0-97 to 114
ow-  1.14t0 136
dpe L3610 159
159 o 1.89
1.89 to 2.24
224 10 2.64
264 10 3.08
3.08 0 3.52
3.52 10 4.05
4.05 to 4.76

010 0.35

0.35t0 0.44

0.44 to 0.53

0.53 to 0.62

0.62 t0 0.70

0.70 to 0.84

0.84 to 0.97

Face 0.971to0 1.14
brick 1.14t0 1.36
1.36 to 1.59

1.59to 1.89

1.89t0 2.24

2.24 t0 2.64

2.64 to 3.08

3.08 10 3.52

3.52 t0 4.05

4.05 t0 4.76

Al
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(= =
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o

—_

o1
<

*Denotes a wall that is not possible with the chosen set of parameters.

«See Table 11 for definition of Code letters.
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1 ( 1
: ASHRAE Handbook of Fundamentals, 1993)

Principal Wall Material**
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R-Factor,

Secondary
2-K W

Material

0t00.35
0.35to 0.44
0.44 t0 0.53
0.53 t0 0.62
0.62t0 0.70
0.70 to 0.84
0.84 to 0.97
097 to 1.14
1.1410 1.36
1.36t0 1.59
1.59to 1.89
1.89t0 2.24
2.2410 2.64
2.64 10 3.08
3.08 to 3.52
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Cooling Load Temperature Differences (C) for Calculating Cooling Load from Sunlit Walls, 14 Degrees North Latitude, January (continued)
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Cooling Load Temperature Differences (C) for Calculating Cooling Load from Sunlit Walls, 14 Degrees North Latitude, January (continued)
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14 Degrees North Latitude, January (continued)

hr
11 12 13 Ui

Solar time,

(C) for Calculating Cooling Load from Sunlit Walls,
10

Cooling Load Temperature Differences
Wall No. 11
1 2 3 4

Wall

Facing

NM— <t O O O <+

o v v~ 1

OO NI O O Or~O

oA OO WS
AN

M <+t MO NN ANOO ©

OO MMr—ANAN— O
A A NN

D <FT OO MO OYOd O

CO OO OO CO M O oo O
AN

MDDt <F OO OO

CO O> <t OO LO OO O O
AN

N OODOMNO

ODLOODODLO M I—O
AN ANAN

896.'4609

78514058
AN AN

N MO —HOO N~

M~ OO LO i N M~ —i —
L KN NaN R R |

0O WO~

6 1510396
—A N

O NO O MW ©

LOM~LO O O O~ Lo
A

DAt MO T

o5 S <t OO LS OO S <+
i~ <

36818769

35262653
ol v

OO 1V O OMmM

NLO NSO Lo oo
i 1

NSO OND O O — O o

[aNNepNeoNanNooioNesNaN]
i

NM A NI O oo

NMW O Ir~Mr~oO©LHoN

N OO O —H AN~ O oo

NNNLO O I~ Lo

00341000013
N <O~ M~ o

MO O~ o o

D OND LO O OO OO ™~ M

OOt 1coOD O MmO

D <O~ O O oL
i

T Or— M A0 o

< LO O 0O v ~— 0O LO
i

O O 0O <F 00 OO O

OO~ AN N O ©
A i I |

61369472

56803417
o v v

A= <t O\ ©O © 0O co

O W OO ANILO O AN M~
sl e v

r~o0WMANNIANO M

O~ Mmr~r~om.a
R I I I I |

—_——d

24

23

1n 12 13 U

Solat time, hr

10

12

Wall No.
1

Facing

Wall

23749909

78148858
= A v~

COMNI O WO <t

PO ANLO O O W
R B N o N I |

OO M~~~ aNO

OO MWW I~
L KN I N I R |

0 < S> O O A O O

OO M~ AN AN I~—O
AN A

34499880

OSDSIFOoMON~ S
s A NN —

o T vomr—<

79493169
L B I N N a N i |

NI OO M <t <+ M

AN

M~ N O WM~ M~ M~

O O LO O O~ M~
AN

18400941

61400396
—AcNoy

O~ < <t 00 N ©

LO O <t S M= i I~ LO
L e e I |

YT doomwmwor T

46375864
ol i

36868269

35252753
—

OO OO0 M~ OWamm

NLO O N cHO LLOM
=

CO<FT OO <t~ O

N<FT 00 O DWW LOM
i

OO OO~ CO D\l O M

NMDOMr~0Or~LOom

COMWOWMr~ 0000 M

NMLOO I~~~ wWwm

MMM Or~ MM~ o
D O LO O O OO o3

MmO <tco

DM LO M~ O O P~ <t

o>Yr~mowomo

34680085
i <

SO NI I~ <t©o

<O~ A OO LO
i <

DO OO MO~

DO OMmM SO
v -

O A —<t+ <+~

LO WO OO ~ <t <t i~
e B I |

AN O OO oo

O~ OO LD M~
e v

r~0c0WMANIANOY M

O r~ O oM~ rr~ao» oo
e v~ «—

— A e N e |

~—
I w
=c oo

hr
11 12 13 1

Solar time,

10

Wall No. 13
1

Facing

Wall

M~ ocOor— <t Moo <t ™M

O M~ v~ <t O I~ <t co
e B B B B |

AN NO <F OO OO

I~ 0O NI LO O> CO LO ©O
e v - i

COMO O OO+

R B I N I o N I |

O M NI~ © <+

M~ 00 ™ I~ A\ —i O S
— N

N OO OO OO WO WD

M~ CO O CO O\ O LO O
L o RaN e NI |

[aNNepNerNorRoNNorNaopriep]

M~ CO O CO C\] CO O™ O
A

OO O A~~~

€O M~ OD OO O —i —
R B W N I B |

Nl NesNeoNarNopNapriel
ol v v

O~ O M OO M~ 0o ©

LO WM O M~ v~ M~ LD
o e v

4132 o Nno

46375075
e B e I |

O WO DM~ <t

e B |

N O A M~ 0O —

i

N O <t O 0O — O

MLOD O r~Om
R |

O <tFoOo <t <+ MM~ S

N<tTr—Ooohorhocowm

O DHO <M~ O

MMM OPr-—OY)o0Wam

Mmoo <<t

O MO~ OO I~ <t

S>Tr~moomo

34680085

Yoo~ o

<L O M~ 00«4 —1 0O LO
—

O OO ANANO A

OO~ OANANNO O
= v

O MO MO O~

LO W WOMOM OO
R B B I |

O AP~ <t <t~

o~ v

~Ar— O 0O «H O Al co

OO O NOWLO AN M~
i

OO MANI I~ Moo

O P~ O MM =W M~
s A A

R B B B B B | ~—

=ZWuwy =

ASHRAE)

CLTD/SCL

oad Tenwperature Difference

13



1 12 13 14 15

Solar time, hr

10

4

14
3

2

Wall No.

Cooling Load Temperature Differences (C) for Calculating Cooling Load from Sunlit Walls, 14 Degrees North Latitude, January (continued)
1

Wall

Facing

Fr~O M~ O Moo oM

O~ <~1LO oo M~ooo
B I B I |

NN O <+ < D

78259848
R e B B R |

NMOMPT~ OO O™

M~ CO O O O CO LO o
R BN B B |

ANMOO N < OO

M~ 0O AN '~ «— O LO o
Ean i N I By |

NN OO OO v <+ O S

M~ CO O '~ —i O LO o
e B I N I B |

MM MO M

O OO O M~ «— O O CO
L I I N R |

M~ 0O ™M OO WM~ ANy

O~ M~ S W~
O

AN OO O OO

Orr—Mrr—~00 LO O o
o v v 1

O~ O CO 0O CO O i

LO WO O v v~ A\ 0O O
el v v

O~ 0O~ v v—100 ©
LOO NWO O ~—Hr—L0O
v

TavnoOogocno

e —

DO A MO AN <+

ol i

Mmoo N~oo ™

3 Lo N — 00~ <
i

Mmoo

5 LG 00 S i 00 I~ <t
i <

340046424

34790974

942960004
34780074

94291630

34781085
i

<t OOt AN~ OO

<O~ O ANl 00O
<

DD OMWOWONO

LOLO O O ANANO ©
o v

O A DO MO

56813306
o v v

O <t N <+ O i —

ol e v

~—Ar— O 00 OO~

e v~

— O\ O M~ «— 0O o

= v v «—

N~ O v <t OO I~ OO O

O r— <M~ o~
el e v —

zL2w =

1mn 12 13 14 15 16 11 18

Solat time, hr

ID

15

Wall No.
1

Facing

Wall

94323941

89373391
AN

40490607

90485501
Aol B NN NaNNaN oy |

T OO O~ 1O~

OO DWW O O
Lan o e NNaNNaNNaN Ky

OO I~ O <

......
80617591
AN AN

D Or~OMr—MMANO

O S WO NW B~ S
—_——d NN O

O<FTr—MOWOOSHM

MO W M LO O O O
ANy
o~ 63162

68623607
S ON A

47007 964
46506 854
—A

Mmoo T

<
NI~ owooco
N ATl mal
1 4
M~ O <t © Mo My
A MmO O om™mal
-

M~ O~ CO 1O M~

A NO r~OWomaod i

~~NYT oot
AN OO < o

~com oo oy

12345542

200341./600
NN <t oo o

83402879
23457763

SO OO O~ O <t co O

D N LO O CO O ™~ LO

Yo dwmw <@

LO LO M~ 00 N 00 —i o
i 1

1-{ N O <+ © 0O o

66804527
v —

2202./0049

~r— S N I~ <F oo
— v «—

- 3.|99014

O oS oS
R B I M N e |

oD OO A O «— O 0O ©

OO AN AN~ O
— NN

Solar time, hr

Wall No. 16
1 2 3 4

Facing

Wall

M <t MAN AN O O

coOoO MM~—ANANI O
AN

34933886

89383270
A AN

34044386

89594370
AN

MND<FT OO OO NO

ODILOOODLONT~O
AN AN

OO <t O i <F 1 O O

M~ L0 <t «—LO O
NN

N O O «— DO O o

I~ 0O LO «—i 0 00 N~
ooy —

1 00 O O v OO r—

OMT~LIOO O HLO OO
—ANA

O NO OO Ao ©

LOMP~LO OO AN IM~LDO
A

Yo ma—

< S % O S SO <
i

MNWOWO MO

o v

OO cAD A OM

=

AN <t <t <+ © <+ oo

N<TFTDO A LO T o
i

N OO O O 00 O <t O

NMrMr~—O r~LI0 <t oy

NMOPr~ AN O oo

NMLO O~~~ LOom

83038379

NMLO O~ WOWm

MmO~ < <tco

OO MLOH O OO P~ <t

<<t ~H100 O 1O ©O

<t T O~ O oo Lo
i

O OO0 O

LOLOM~00 AN O o
ol v

O 1 OO O OO~ —

LO WO 0O OO M O
= v

M~ <t ©wWwWoo o

OO OLO N M~
~— —d

./260020043

O~ O AN~ I~ <+ o
v v

23149464
I~ 0O —i <t 00 o> LO S
i

OO NOC OO r—~O

ASHRAE)

CLTD/SCL

CooHng Load'Temperaune Difference

J)

13



(1)

Direct Application cf Data,
Dark ‘surface
Indoor temperature of 25.5 ¢ _ ,
Qutdoor maximum temperature of 35 C with mean temperatureof 29.4 ¢ and daily range of 11.6 C
Solar radiation typical of clear da% bn 21st da}/(of month
! m-K)/w

Outside surface filar resistance of 0.059 &s?
sq m-K)/w
ljdéustments to Table Data

Inside surface resistance of 0.121
esign temperatures Corr. CLID = CLTD + (25.5 - Tr) + (Tm - 29.4) where Tr = inside temperature
and Tm = mean outdoor temperature, Tm = maximum outdoor temperature - (daily range)/2

* No adjustment recommended for color

*

* % ok

131 Cooling Load Temperature (Difference
()( CLTDICL ~ ASHRAE)
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J4

Cooling Load Temperature Differences
(CLTD) for Conduction through Glass

Solar CLID, Solar CLJID,
Time, h C Time, h C
0100 1 13 7
0200 0 14 1
0300 -1 15 8
04 -1 16 8
05 -1 17 I
06 -1 18 1
07 -1 19 6
08 0 20 4
09 21 21 3
10 22 2
11 4 23 2
12 5 24 1

%)0 rections: The values in the table were calcula%do for an inside temperature of
% andanoutdoor maximum tem perature of Cwith an outdoor daily range
| g The table remains approximately correct forother outdoor maximums
0°C and other outdoor daily ranges %b ibCC, provided the outdoor daily
average tempe%%re remains approximately 4@ Ifthe room airtemperature is
%j[)%ntfrom .0 and/or the outdoor daily average tem perature isdifferent from

Cooling Load Temperature Difference (CLTD)

of
33 t0

Exterior Wall Construction Types
Type Description
1 Out5|de surface resistance, 25 mm stucco, 25 mm insulation, 20 m
Baster or g}/psum inside surface resistance 6AO, Al Bl El E0 )
2 Outside surface resistance, 25 mm stucco, 200 mm HW con rete
ster? eyPsum inside surface resistance (A, 'AI CIO, EI, B0 d)
3 Out3| e surfacg resistance stee 5|d|ng 73.mm msu ation, steef si
Ing, Inside surface (AQ, A3, BI2, A3 “EO)*
4 Ouf5|de surface resistance, iOOmm face brick, 50 mm insulation. 300
mHW concretT 20mm Qasterorgypsum Inside surface resistance
(AO A2, B3, Clil, El, E0)

167
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No.
Wall»

lor?

Mid-Floor
Type
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concede
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood
25 mm. Wood
25 mm. Wood
25 mm. Wood

16

Zone Types for Use with SCL and CLF Tables, First Floor of M ultistory Building
Zone Parameter

Ceiling
Type
With
With
W ith
Wiith
Wiith
With
W ith
W ith
Without
Without
Without
Without
Without
Without

Without

%

¥t =

With
W ith
With
With
W ith
With
Without
Without
Without
Without
Without
Without

*k
*x
| *
*k
*k

*k

With

With

With
Without
Without

*k

**

**

Floor
Covering
Carpet
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Cacpct
Vinyl
Cacpcet
Vinyl
Carpet
Carpet
Vinyl
Vinyl

Partition
Type
Gypsum
Gypsum-
Concrete block
Concrete block
Gypsum
Gypsum
Caoncrete block
Concrete block
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum *
Concrete Week
Gypsum
**
Concrete,block
Gypsum
Concrete block
Concrete block
Gypsum
k]
Concrete block
Gypsum
Gypsum
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
—
Gypsum
Gypsum
Gypsum
Gypsum
Gypsum
Gyprum
Gypsum
Gypsum

(Zore Type)

Inside
Shade-
FuH
Halfto None
Fun
Half to None
Full
Halfto None
Full
Halfto*\lone
\

Full
Half to None
Full
Half to None
Full
Half to None
Full
Halfto None
Full
Half to None
Full
Half to None
Fun
Halfto None
Fuil
Half to None
o
Full
Half to-None
Full
-

Full
Halfto None
Full
Half to None
Full
Full
Half to None
*x
Full
Halfto None
Full
Half to None
Full
Half to None

*%
**

*x

Fui
Half to None
FuH
Halfto None
7

Glass
Sokfr-
A
B-

oo OoOOw

oD OO0 @

BT OOOO® @ ® > OOOOT T OOO® @ > e O0O® O @ >

© w > > W W O

Zone Type
People and"
Equipment

O oo oo

o

OO OO T Y9 OO0OOO® ® ® @ > >0 O

© © m W W W w W W > >

m W w W <

XLt aF

Light

OO®W 9 U U 0O OO® ®

W m O O W W o O

Mm@ EO 00 m® ®0O OO0 ®od OOOCI® ® 9

(e}

@™ m > > ©
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Error Band

Plus

mBg';ogogo\n

19
26
19

Minus

O® S P o e e e L e e )Y 2 DT ORIIOOC N = T LT LT T R I T OO OO R

(Load Calculation Manual : Cooling and Heating, 19%4)



No.
Wall*

lor2

Mid-Floor
Type
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood
25 ram. Wood
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood
25 mm. Wood
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood

16

Z0ne Types for Use with SCL and CLF Tables, Middle Floor of M ultistory Building
Zone Parameter

Ceiling
Type
With
Wiith
Wiith
Wiith
With
With

Without

Without

Without

Without

Without

o

*x
With
With
With
With
Wit
Wiith
With

Without

Without

Without

Without

Without
Without
Without

*%

*k

With

With

With
Without
Without
Without

*k

Floor
Covering

Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Vinyl
Vinyl
Vinyl

*k

*k

Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl

*%

*

Carpet
Vinyl
Vinyl
Carpet
Vinyl
Vinyl
*%k

Partition
Type
Gypsum
Concrete-block
Concrete block
Gypsum
Gypsum
Concrete block
Gypsum
Concrete block
Gypsum
Gypsum
Concrete block
Gypsum
Concrete block
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete Woek
Concrete block
Gypsum-
Concrete block
Gypsum
Gypsum
Gypsum
Gypsum
Gypsum
Gypsum
*%

(Zore Type

(

Inside
Shade
*x
Full
Half to None
Full
Half to None

*%
*

*%

Full
Half to None

*k
*

*

Full
Half to None
Full
Half to None
Full
Half to None
*k
Fuit
Halfto None
Fun
Halfto None
FttU
Half to None

*k

»*

Full
Half to None
*k
Full
Half to None

*k

Glass
Splrtr—

™

W I I OOOTE > OB OT DT OTO O OOF @@ OO O @O0 OO0

SCL
 Load Calculation Manual : Cooling and Heating, 1994)

Zone Type
People and
Equipment

B
i

™

o

O @
P

> > > > 0 O0> > OO0 OO0

CLF

OO E > > o°

Light

O O O O O o o O 9

O O o O O oo o oo oo

O 00w OO
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Error Band
Plus  Minus
6 6
1 4
10 4
10 4
06
3 7
6 6
10 4
1 6
9 7
9 -1
0 0
6
6 6
1 4
10 4
7 12
10 -1
7 L

6
1 4
6 6
11 6
9 7
11 -2
9 -1
0 0
10 0
6
14
26
6
7 6
20 6
-2 2



No.

lor2

Mid-Floor
Type
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood
25mm. Wood
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood
25 mm. Wood
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
65mm. Concrete
25 mm. Wood

16

Zone Types for Use with SCL and CLF Tahles, Top Floor of M ultistory Building
ZOne Type
People and
Equipment

Zone Parameter

Ceiling
Type
W ith
W ith
W ith
W ith
W ith
With
W ith
W ith
Without
Without
Without
Without

Without
*%

*%

With
W ith
With
With
With
With
W ith
W ith
Without
Without
Without
Without
Without

*x

*x
With
W ith
With
W ith
Without
Without
Without
Without

*%

R oot
Covering
Carpet
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Carpet
Vinyl
Vinyl
Vinyl

*%

*k

Carpet
Carpet
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl
Carpet
Vinyl
Vinyl
Vinyl
Vinyl

*k

*

Carpet
Carpet
Vinyl
Vinyl
Carpet
Carpet
Vinyl
Vinyl

*%

Partition
Type
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Concrete block
Gypsum
Concrete block
Concrete hlock
Gypsum
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
*%
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Concrete block
Gypsum
Gypsum
Gypsum
Gypsum
Gypsum
Gypsum
Gypsum

Gygrium

(Zone Type)

Inside
Shade
Full
Hdfto None
Full
1to None

Full
1toNone
Full

to None

*k
*k

*k

Full
Half to None
*x
"

Full
Hdf to None
Full
H fto None
Full
Hdfto None
Full
H ftoNone
*x
Full
H ftoNone
Full
Half to None

*k

*

Full
Half to None
Full
H fto None
Full
H ftoNone
Full
H fto None
*%

Glass
Solar

SCL

A

W W W >

w W > > > P P W w > > > 2 O o

W ©

> > > > > W w w > > > W > > > >

CLF

A

UU)>)>)>)>WO)>)>J>)>)>J>)>)>J>J>)>)>J>)>)>J>EUUUJ>)>>)>>)>EDDJ>)>>>)>

Light

w o o o wm o

W W <

o

mmmmmmmwmwmmwmm°
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Error Band
Plus  Minus
2 4
7 -2
9 6
14 2
8 6
12 10
7 7
19 0
-4 4
7 4
7 4
8 6
10 6
-3 3
13 3
2 4
7 -2
7 -2
9 6
8 6
12 10
9 2
12 7
2 4
7 4
4 4
7 4
2 6
-3 3
6 3
9 6
6 4
7 14
24 4
4 6
16 6
4 6
7 0
0 8

(" Load Calculation Manual : Cooling and Heating, 1994)



Zone Type* for

Zone Parameter

Room
Location
Single
story
Top
floor

Bottom
floor

Mid-
floor

16

Middle Ceiling
Floor Type
N/A N/A
N/A N/A
65mm. Concrete W ith
65mm. Concrete W ith
65mm. Concrete Without
25 mm. Wood *
65mm. Concrete W ith
65mm. Concrete >
65mm. Concrete Without
25 mm. Wood o
25 mm. Wood b
65mm. Concrete N/A
65mm. Concrete N/A
25mm. Wood N/A

(Zone Type)

No. Floor
Walls
lor2

Covering
Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl

3 Carpet

Carpet
Carpet
Vinyl
Vinyl
Vinyl
Vinyl

4 Carpet

Vinyl

Vinyl

16

*e with CLF Tables, Interior Rooms

Zone Type
Floor People and Light
Covering Equipment
Carpet C B
Vinyl D C
Cacpet C
Vinyl D D
* D B
** D B
Cacpct C
Vinyl D D
Cacpcet D D
Cacpct D C
Vinyl D D
Cacpcet D C
Vinyl D
* % B

XL CaF

 Load Calculation Manual : Cooling and Heating, 1994)

Zone Types for Use with SCL and CLF Tables, Single-Story Bnilding

Zone Parameter
Partition

Type
Gypsum

Concrete block.

Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Concrete block
Concrete block
Gypsum
Gypsum
Gypsum

( :Load Calculation Manual

Inside
Shade

*%

*%

Full
Half to None
Full
Halfto None
*x
Full
Half to None
Full
Halfto None
Full
Halfto None
«

Full
Half to None

(Zone Type)

Gtasy
Solar
A

o o il G e

(ap o

L

Zone Type
Peaple and Light
Equipment
B
D D
D D
B B
B B
B

-

L CaF

:

: Cooling and Heating, 1994)

Error Band
Plus Minus
9 .
g 0

0
16 0
8 0
6
2
2
0
0
0
9
16
= 3
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Solar Cooling Load For Sunlit Glass (Wisq m), 14 Degrees North Latitude, December

Glass Zone typé A
Facing 1 2 3
gé | 0 0

I 0 0
E | 0 0
SE | 0 0
a I 0 0

: 0
I 0 0
NV 0 0
her ! 0 0

Glaé? . Zone typeé o
Facing 1 2 3

N | 3 3
N 3 3
E | 6 3
E 9 6
I 9 B
! 2 16
I 6 1B
NV 6 3
hor | 6 13
17 J)

4 5 6
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
i 0 0 0
0 0 0 0
0 0 0 0
4 5 6
3 0 0 0
3 0 0 0
3 3 3 0
3 3 3 3
9 6 6 3
B 9 6 6
9 6 6 3
3 3 0 0
9 6 6 3
Solar Cooling Load
()(

16

202
215
101

19
16
35

574
357
63

319

Solar time, hr

n 12

104 110
110 114
322 1%
634 514
574 606
205 360
104 110
104 110
663 732

Solar time, hr

n 12

CLTDISCL

13

110
114
151
357
612
514
199
110
735

13

101
107
177
366
565
448
177
101
669

ASHRAE)

14

104
107
126
215
587
640
363
104
675

16
76

79

9%
439
707
568
133
369

4
#
7
51

268

486

420

117

177

7

50
50

loi
303
470
388
il4
233

28
28

63

224
174

47
145

19
19

32
47
110

114
32
101

WwWww

WWOOWOHODOD OO

23

WOWoO WwoOoOoOO
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24
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Solar Cooling Load For Sunlit Glass ( /sq m), 14 Degrees North Latitude, December (continued)

Glass Zore type ¢ Solar time, hr
Facing 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 6 I 18 19 2 21 22

N 1 9 9 6 6 6 6 19 4 60 73 8 9 9 8 79 6 4 25 19 I8 6 B3
N 1 9 9 9 6 6 6 69 101 8 8 9 9% 9B 9 8 69 4 28 2 19 16 16
E 1 2 2 19 16 16 13 211 394 426 372 25 170 151 136 123 14 76 S 4 4 3B 3R
E 1 ¥ R B B 2 2 27 451 540 549 508 423 309 211 170 142 107 & 73 63 5 50

1 5% 5 *4 3B FH 3R 123 259 30 420 470 49 508 495 461 394 265 145 17 9B 8 76

1 % &4 4 B¥ FH R 4 63 79 101 186 306 426 521 58 574 401 170 123 101 8 76

1 38 3 R 28 5 2 H H 7 & 9B BV 174 306 416 461 334 126 8 69 60 54
NV 3 133 9 9 9 6 2 4 6 7% 8 9 9 8 88 17 100 B 28 2 19 19
hor 1 5 47 4 B B R 60 180 322 448 540 593 599 558 470 338 199 136 110 98 8 76

Glaés Zone type D Solar time, hr

Fagin % . 1 2 3 4 5 6 7 8 9 n 1 12 B ¥4 B 1® 7 18 19 20 2 2

N 1 16 13 13 9 9 9 19 & 50 63 73 9 8 79 76 66 47 32 28 25 22 19
NE 16 16 13 13 9 9 60 & 69 73 82 g 88 85 79 69 50 3 KV, 28 25 22
E 35 2 28 25 22 22 174 322 350 319 237 174 158 148 136 120 % 76 66 60 5 47
F 1 57 50 4 4 38 32 196 372 445 464 442 385 303 230 196 170 i42 117 104 % 85 76
E 85 % 59 60 5 5 120 224 300 360 404 435 448 448 426 382 281 189 161 142 126 14
i 82 16 66 60 X 50 57 69 82 % 164 262 37 439 492 498 32 19 164 142 126 114
! 57 50 47 4 38 35 4 57 69 79 88 91 151 256 347 388 297 142 114 %8 68 79
NV } 19 16 1S 13 13 13 2 38 X 06 73 9 8 82 82 104 95 47 K 2 28 25
hor 82 76 66 60 X 50 69 161 274 375 454 505 521 498 439 341 233 183 161 142 126 114
1 et
(0 l;?éiamdﬁ\rp ? a?ren 1 9lass with o inside shade
ears
2 A tments {0 abe Data
ertp(ej and. internal Pafj
£ 2 flln |ents as multipliér. See text
Externa g
=0 orh or|ent {h. See text.
17 Solar Cooling Load
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, 25%)

15

16
23

18

18

15

17
20

174



175
2 2 B %

9 2

9 0 1 2 B ¥ L 1B U7 1B

Number of Hours after Lights Turned On

Table 38  Cooling Load Factors for Lights
8

7

2

1

Lights
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RidStullRreiapMiea 176
Hour
12 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 20 22 23 24

ASSEMBLY OCCUPANCY ~ WEEKDAY 00 0 0 0 0 0 0 2 X X X X X X-X X X 20 20 20 20 10 0
SATURDAY: 0 0 0 0 0 0 0 0 2 X X X X X X X X X X X 6 9 10 0
SUNDAY : 00 0 0 0 0 0 0 120 10 20 20 10 T 70 70 T T0 70 70 T 70 20 0
ASSEMBLY LIGHTING & ~ WEEKDAY: 0 0 0 O 0 0 40 40 40 75 75 75 75 75 75 75 75 75 75 75 75 75 25 0
RECEPTACLE SATURDAY. 0 0 0 0 0 0 0 3 3 X B X X X s X X X X X X X 0 0
SUNDAY 000 0 0 0 0 0 3 3 X X X 5 65 65 65 65 65 65 65 65 65 65 O
ASSEMBLY HVAC WEEKDAY :  off off off off off on on on on on on on on on on on on on on on on on on off
SATURDAY : off off off off off off on on on on on on on on on on on on on on on on on off
SUNDAY : off off off off off off on on on on on on on on on on on on on on on on on off
ASSEMBLY SWH WEEKDAY: 0 0 0 0 0 0 0 O 0 5 5 3 5 5 5 5 5 0 0 0 0 0 0 0
SATURDAY: 0 0 0 0 0 0 0 0O 0 5 5 X 0 0 0 0 0 0 0 6 X 0 0 0
SUNDAY : 00 0o o0 0 0 00 O0S5 5 10 00 O0O0TO0 O G6 X 0 0 0
OFFICE OCCUPANCY WEEKDAY: 0 0 0 0 0 0 0 120 20 95 X 45 45 95 95 95 o5 95 X 10 10 10 0 0
SATURDAY: 0 0 0 0 0 0 0 120 10 X X X X 120 120 20 20 20 0 0 0 0 0 0
SUNDAY : 00 o0 o0 05050O0O0O0OUO0OO0OO0TO0TO0CTO0TO0CTO0 00 0 0 0 0
OFFICE LIGHTING & WEEKDAY 00 0 0 0 0 1203 9% X 9% X X X X X X X 30 X 20 20 0 0
RECEPTACLE SATURDAY: 0 0 0 0 0 0 120 20 X X X X 15 15 15 15 15 0 0 0 o o O O
SUNDAY 00 o0 o0 0 000O0O0CO0O0OCO0TO0TO0CTO0TO0OTO0TO0TO0 0 o 0 0
OFFICE HVAC WEEKDAY:  off off off off off off on on on on on on on on on on on on on on on on off off

SATURDAY: off off off off off off on on on on on on on on on on on on off off off off off off
SUNDAY : off off off off off off off off off off off off off off off off off off off off off off off off
OFFICE SWH WEEKDAY: 0 0 0 0 0 0 0 15 X 35 35 45 55 X X X 40 20 20 10 16 5 0 0
SATURDAY: 0 0 0 0 0 0 0 120 20 X 15 X 15 15 10 10 10 « 0 0 0 0 0 0
SUNDAY: 00 o0 00 050O0O0OO0OO0OO0TO0CTO0TO0TO0TO0CTO0TO0 000 0 0

RETAIL OCCUPANCY WEEKDAY: 0 0 0 0 0 0 0 1.0 X X T T 7 X TX X X X 0 0 0
SATURDAY: 0 0 0 0 0 0 0 10 X X X X X X 8 X X X 20 20 20 10 0
SUNDAY : 000 0 0 0 0 0 0 0 10 X X 40 40 40 40 40 20 20 0 0 0 0 0
RETAIL LIGHTING & WEEKDAY: 0 0 0 0 0 0 0 20 X X X X X X X X X X 0 0 0
RECEPTACLE SATURDAY: 0 0 0 0 0 0 0 10 X X X X X X X X X X 10 0 0
SUNDAY : 000 0 0 0 0 0 0 0 10 40 40 X X X X X 40 20 0 0 0 0 0
RETAIL HVAC WEEKDAY:  off off off off off off on on on on on on on on on on on on on on on off off off

SATURDAY . off off off off off off on on on on on on on on on on on on on on on on off off
SUNDAY: off off off off off off off off on on on

=)
E

on on on on on on on off off off off off

RETAIL SWH WEEKDAY: 0 0 0 0 0 0 0 120 X X 40 5 X X 45 40 45 45 40 X X 0 0 0
SATURDAY: 0 0 0 0 0 0 0 15 X 25 40 X 55 55 45 45 45 45 40 35 25 20 0 0
SUNDAY : 0 0 0 00 0 0 0 X X 35 35 X X 5 X 20 0 0 0 0 0
WAREHOUSE OCCUPANCY WEEKDAY: 0 0 0 0 0 0 0 15 70 X X X X 8 8 8 20 0 o 0 0 0 0 0
SATURDAY: 0 0 0 0 0 0 0 0 X X X X 10 10 10 10 0 0 o 0 0 0 0 0
SUNDAY : 6o 0 000 o0O0O0O0OO0OTO0ODCTO0OTO0OTO0OTO0OTO0OTO0CTO0OTO0CTO0OTO0O 0 O
WAREHOUSE LIGHTING 2. WEEKDAY: 0 0 0 0 C 0 0 40 X X X X X X X x x 0 0 0 0 G o ¢
RECEPTACLE SATURDAY: 0 0 0 0 0 0 0 0 120 25 X X 120 10 10 10 0 0 0 0 0 0 0
SUNDAY : 00 0 0 0 000 O0CO0O0OTO0OTCTO0TO0OTO0CTO0OTO0OTO0OTO0CC o0 00
WAREHOUSE HVAC WEEKDAY :  off off off off off off off on o, on on on on on on or on off off off off ort off off

SATURDAY  off off eft off off off off off on on on on on on on on off off off off off off off off
SUNDAY : off off eff off off off off off off off off off off off off off off off off off off off off off
WAREHOUSE SWH WEEKDAY : 0 5 25 35 35 45 55 40 35 40 15 0 0 0 0 C 0 0
SATURDAY: G 0 0 0 0 0 0 0 0 120 20 15 0 0 0 0 0 0 0 0 0 0 0 0
SUNDAY : 00 0 0+« 0 O 0 0 0 0 0 0

o
o
o
o
o
o

o
o
o
o
o
o
S
=3
o
o
o

i
(, :ASHRAE Standard : Energy Efficient Design
of New Buildings Except Low-Rise Residential Bilcings, 1993)
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RESTAURANT UGHIING &

RECEPTACLE

RESTAURANT HVAC

RESTAURANT SWH

HEALTH OCCUPANCY

HEALTH LIGHTING &
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HEALTH SWH

MULTI-FAMILY SWH

()

SATURDAY:

SUNDAY :
WEEKDAY :

SATURDAY:

SUNDAY :
WEEKDAY :

SATURDAY :

SUNDAY:
WEEKDAY:
SATURDAY:
SUNDAY :
WEEKDAY:

SATURDAY :

SUNDAY :
WEEKDAY :

SATURDAY :

SUNDAY:
WEEKDAY:

SATURDAY :

SUNDAY :
WEEKDAY:

SATURDAY :

SUNDAY :
WEEKDAY
SATURDAY:
SUNDAY :
WEEKDAY :

SATURDAY :

SUNDAY-
WEEKDAY:

SATURDAY :

SUNDAY :
WEEKDAY:

SATURDAY :

SUNDAY :

= o

< o o

o o o o o o

off
off
off

90
90
70
15
20
30
on
on
on
15
15
20
15
25
20
15
15
15
on

on

o o © o o ©

o O © o o o

90
70
10
10
20
on
on
on
15
15
20

15
15
15
off
off
off

o o

15
15
15
off
off
off

o o o o o o o o o

o o o o o o

off
off
off

on
on
on
25
25
30

S o 9 = =
SR Shoon v ©

o o O o o o o o o

=3
=

on

o o o o o o

off
off
off

on
on
on
50
40
50

40
30
30
off
off
off

o o o o o o o o o

=3
=

on

on

80
20
0

40
50
70
50

40
on
on
on
60
50
50

X

10

85
15

on
on
off

40
50

40
40
40
on
on
on
55

>x< X

< X X o o u

off
off

o

< o X X

10
cn
on

on

15

> >

26

40
40

on
on
on
45

>x< X

< X X o o o

on
on
off

on
on
off

25
25

on
on
on
45

on
on
on
45

on
on
off

on
on
on
40

40

40

40
10
on
or.
on

70

15

25

HA X G

on
off

off
60

on
on

on

on

off
15

on
on

on

on on on
off off off
off off off

on on on
on on on
15 15 5

>
—
o
—
o

3% X 25

o o o o o o

off
off
off

50
on
on
on
45
40
40
35
55

on
on
on
45
40
40

on

on

oo gy O <

<
o o o o o S

on
on
on
25

20

35
20

on
or.

on

( :ASHRAE Standard : Energy Efficient Design
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Building Type

Assembly
Office
Retall
Warehouse
School
Hotel/Motel
‘7 Restaurant
Health

o o1 B W N -

oo

9 Multi-Family

Watt/sq.ft. ~ Watt/sq.m.
of Conditioned Floor Area
0.5 269
0.75 8.07
0.5 269
010 1080
050 538
0.25 269
010 108
100 10.76
Included in Lights and
Equipment Portions of Table
il

(

178

ASHRAE Standard : Energy Efficient Design of New Buildings Except Low-Rise Residential

Buillings, 1993)

Occupance Density

Assembly
Office

Retal
Warehouse
Schoal
Hotel/Motel
Restaurant
Health

9 Multi-Family

0 N o Ul B~ W RN

Conditioned Floor Area
(sgm/person)
46

255

219

13935

70

232

93

186

2 per unit

Heat Generation : Watt/person : 67.4 sensible and 45.4 latent

(

- ASHRAE Standard : Energy Efficient Design of

New Buildings Except Low-Rise Residential Buildings, 1993)



Muithfamily Building Schedules
Internal Loads Per Dwelling Unit Watt

One-Zone Dwelling Unit
Occupants Lights Equipment

Hour  Sensible  Latent  Sensible  Sensible  Latent

1 88 76 0 220 32
2 88 76 0 220 32
3 88 76 0 220 32
4 88 76 0 220 32
5 88 76 0 220 32
6 88 76 0 220 32
7 88 76 287 366 56
8 62 59 246 762 123
9 29 23 0 343 53
10 29 23 0 372 56
u 29 23 0 312 56
12 29 23 0 648 97
13 29 23 0 + 648 97
14 29 23 0 3n 56
15 29 23 0 3n 56
16 29 23 0 3n 56
1 29 23 0 3n 56
18 88 76 0 881 132
19 88 76 0 985 147
20 88 76 281 437 64
21 88 76 281 437 64
22 88 76 281 437 64
23 88 76 281 311 47
24 88 76 281 31 47

1
(One-Zone Dwelling Unit) ( : ASHRAE Standard : Energy Efficient Design of New
Buildings Except Low-Rise Residential Buildings, 1993)
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Muto-Famiiy Building Schedules
Internal Loads Per Dwelling Unit Watt
Two-Zone Dwelling Unit
Bedrooms & Bathrooms Other Rooms

OocupantB Lights Equipment Occupants Lights Equipment

Hour  Sensible  Latent  Sen&ble Sensible  Latent  Sensible  Latent  Sensible  Sensible  Latent

1 88 76 0 29 6 0 0 0 191 26
2 88 76 0 29 6 0 0 0 191 26
3 88 76 0 29 6 0 0 0 191 26
4 88 8 0 29 6 0 0 0 191 26
5 88 76 0 29 6 0 0 0 191 26
6 88 76 0 29 6 0 0 0 191 26
7 59 63 199 59 12 29 23 0 306 44
8 32 35 G 59 12 29 23 0 703 11
9 0 0 0 29 6 29 23 0 314 47
10 0 0 0 29 6 29 23 0 343 50
1 0 0 0 29 6 29 23 0 343 60
12 0 0 0 29 6 29 23 0 618 91
13 0 0 0 29 6 29 23 0 618 91
14 0 0 0 29 6 29 23 0 343 50
15 0 .0 0 29 6 29 23 0 343 50
16 0 0 0 29 6 29 23 0 343 50
17 0 0 0 29 6 29 23 0 343 50
18 0 0 0 29 6 88 76 0 862 126
19 0 0 0 29 6 88 76 0 956 141
20 29 23 94 88 18 59 53 188 349 47
il 29 23 94 88 18 59 53 188 349 47
22 44 38 14 205 26 44 38 4 232 38
23 88 76 188 120 2 0 0 94 191 26
24 68 76 188 120 il 0 0 94 191 26

(Two-Zone Dwelling Unit) ( : ASHRAE Standard ; Energy Efficient Design of New
Buildings Except Low-Rise Residential Builcings, 1993)
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Cooling Load Factor
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Note : See Table 3 lor zone type. Data



Number of Hours after Equipment Turned On
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Cooling Load Factor
ASFIRAE Flandoook of Fundamentals, 1993)
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( :Stoecker; Refrigeration & Air Conditioning, 1982)

Quality of Construction
Tight
Avrage
Loose
20
IMbeover]

.(Centrifugal Chiller)
(Reciprocating Chiller)
.(Water-cooled Package Unit)
.(Air-cooled Condensing Unit)

. 2
(Screw Type Chiller)

28

022

0.26

0.25

0.37

0.2

0.77

091

0.88

15

0.77

187
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29

Service Hot Water Quantities

Building Type (Btu/person-hour)
1 Assembly 215.0
2 Office 1750
3 Retal 1350
4 Warehouse 2250
5 School 2150
6  Hotel/Motel 1110.0
7 Restaurant 390.0
8  Health 1350
9 Multi-Family 1700.0

( :ASHRAE Standard :
Energy Efficient Design of New Buildings Except Low-Rise Residential Buildings, 1993)
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MAIN MENU

You are gom% to input the information %f the .huilding en enloRe
and some other data which are needed in the Calculatioh,
rll of the informatjons will be saved In the diskete hbefore you go
further in calculation part.

You have to nakaer,sure that there are an available = space diskete

which is being In «drive C\OTTU>> for saving tﬁe data that you
have input.

The program needs to know what the filename that the data will

&"v%ufq”?i 1o Subest you At it Should e sujiable to st d ki
one filename forggavm alﬁ ﬂw Informations og the Who?e b ||di%g¥

Data Enter Screen
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Input Data Menu

, NEDQhfrompt
FEIAN
fiREd 10
Eﬁ% UWéRS Surface R <n2 KIJ)
(nax 6 layers)
, , 1 Inside surface (Ri)

hLtVEP, DESCRIPTION FOR /OPAQUE' SECTION* E t|0| EHI%%IH“ %%
LAVER DESCRIPTION :CONI?U%UITV!THIC(KI)IESS.I 2. ”tﬁﬂd% nslusrs?&ﬁy <Ro 044

IS AR L RSN

Opaque Envelope Input Screen

192



193

MS-DOS Prompt
, mm - Shading Ceeff.of Class <sct>-
AZIWAM%Q VAT \%%—IN\G'E Glass Type Ihic(mea
HOU VAV UNITS
L 108 O
Cool Gra

&= 1053 Uk

Transparent Envelope Input Screen

Shading Device Input Screen



DE§I \ TURE_DIFEERENT
DESIGN EQUIUALENT  TEMPERATURE DIFFERENT:

i

-125 14 15 16

126-195

, rt%oue 195 1 1%) m rT1]0 > ﬁ’
- 88 16 / 20 24

agove 288 12 28

At & TDeq Input Screen

|_\I—\|_\
[NEE=N|
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AZIMUTH ANGLE = -90

SECTION Aw TDeq  Af uf  Tdiff SF SC Q

W10/1-E 41.4 5.9 5.0 179.0 0.297 3423.7
WII/I-E 72.0 9.9 5.0 179.0 0.302 6016.2
W13/1-E 46.6 5.9 5.0 179.0 0.236 3344.1
W14/1-E 81.0 2.9 5.0 179.0 0.238 9835.9
W18/1-E - 36.9 2.9 5.0 179.0 0.303  3092.5
W18/2-E : 14.6 5.9 5.0 179.0 0.275 1150.7
WALL2.1-E  533.5 0.6 10.0 : - : : : 3201.0
4-E : 11.5 3.0 5.0 179.0 0.269 126.0
W3-E 158.4 3.0 5.0 179.0 0.269  10000.3
2-E 118.1 3.0 5.0 179.0 0.269  7456.0

kkkkkkkkkkkkkkhkkkhhkkhhkhhhkkhhkkhhkhhhkhhkkhhhkkhhkhhhkhhkkdhkhdhkhhkkhhkrdhkkxk

QIIy*Qg*Iw§*£AQAD)E*w**w*JﬁtulkLkQU\LQ*i***ﬁﬁ*l***/fkck*m***************************

AZIMUTH ANGLE = -75

SECTION Aw TDeq  Af uf  Tdiff SF SC Q
WI-E : : - 040.5 2.9 5.0 216.2 0.602  86257.1
WI.I-E » - - 2495 2.9 5.0 216.2 0.451  31688.0
W8-E - : - 19.2 2.9 2.0 216.2 0.288 1762.3
b-E : - - 15.4 5.9 2.0 216.2 0.320 1519.7
9-F - : : 2.1 5.9 5.0 216.2 0.288 247.8
WALLL-E 368.0 1.2 10.0 » » : - : 4416.0
WALL2-E 123.0 0.9 10.0 : : 3615.0
WALL3-E 346.7 0.6 10.0 » - - - - 2080.2
W2.1/E - - - 1224 3.0 5.0 216.2 0.268 8938.6

kkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkhhkkkkkkkkkkkkkkkkkkkkkkkkkkk

QJ);Ly*QF*Iw:s**EJAQA_Dr&*PF*Jh&*ﬁIU l I&’)D)\]M*i****iva*_g**w{lls q*iml************l ***************1*‘

AZIMUTH ANGLE = 0

SECTION Aw TDeq Af uf Tdiff  SF SC 0Q
W1-S . - 4387 5.9 5.0 178.2 0.573  57768.0
W1.1-S - - 202.5 5.9 5.0 178.2 0.530  25088.2
9.1-S . . 2.0 5.9 5.0 178.2 0.254 149.4
W17-S - . 18.6 5.9 5.0 178.2 0.181 1148.0
WAL/W2-S 293.2 1.2 10.0 196.8 3.0 5.0 178.2 0.241 14936.2
WA2/W2.1-S  573.8 0.5 10.0 28.8 3.0 5.0 178.2 0.241 4539.9
WA2.1/W3-S  576.2 0.6 10.0  72.0 3.0 5.0 178.2 0.241 7634.5
WA3/WE-S 401.0 0.6 10.0 16.6 5.9 5.0 178.2 0.252 3640.3
WA4/W8-S 46.6 2.2 10.0 38.4 5.9 5.0 178.2 0.254 3893.4

kkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkhkkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

QII¥*QEAM%E&Q&D@Q&I&#&M#Qk&ﬁ*i***,éﬁ*hw%%a*m*************+************
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AZIMUTH ANGLE

SECTION

Af uf  Tdiff SF SC
111.3  0.857
0
0
0
0

TDeq

Aw

5.0
0
0

0
0

5.9
9
9

0
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File Menu
MS-DOS Prompt
Economics
D
o 3 CCATION
L
E}erlas onstruction:
1XE_
A -
: (Roof)
fRICT.T.

Fl
UJ'%( oor)

ooter Information

Loads Menu

>
pillli,

1y

filgfipi
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MS-DOS Prompt o
Plant { Economics DCE2  Utilitie

r Information

ﬁoL@AﬂG\I

D

P
WALL-PARAVETERS

BMSSlum |
|IPRT-IIFWT-REP Upper- ueni-a

ARAONCTLD BRRHY
}S(iﬁrag . . o .
extra lines of input data (Follows conmand line in EDL File)

Footed Information

Example of Subwindow in Load Menu

MS-DOS Prompt
Loack Economic

B?H :”S.\B%hédules

MLI |

l IGNIVENT
Footer™Information

Systems Menu



MS-DOS Prompt o
Loads  Systems Economics  DOE-2Utilities
!

Joarm Scheale:

LIl LX

NERGAE
{

X ) .
Footer Information

Plant Menu
MS-DOS Prompt o
Loads  Systems  Plant Il DCE2  Utilities
- MIL
chedule!
NVENT
HS
e0)]

Eooter nrormation

Ippl

fl i
|spﬁm| i

Economics Menu
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File  Loads  Systems ~ Economics  DOE2  Utilitie
folrmation
Operation Schedule
PLRNT-EQUIPVENT
INSTALLED-NUMBER |
IL . .
;Tf&‘%w " CONSUFLABE™
k] i
s
Library! . SaveV ISave/Return Cancel
m
1 HP

Example of Subwindow in Plant Menu

File_ Loads  Systems  Plant Utilitie
Header Information
ARAVETER
B@@ chedule
CHARGEASSGNVENT
i"esohrcA -1 C-n-LIHK
« H 81818 g J
: Type-KOBR 1> P |
Type-£ e S@RY TR SOEE  TRSKORR S °
Library Save- . Save/Return  >Cancel

Example of Subwindow in Economics Menu
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*  F

HHN S A tetX

HE F T %

LDL PROCESSOR INPUT DATA

312311997 22: 401 LDL RUN 1

LINE-1  *Energy Simulation of*

LINE-2  *Energy Conservation Building*

LINE-3 ~ *Patumthani, Thailand*

LINE-4 % DOE PLUS WITH DOE 2.1 D )* o
LINE-5  *Daylight, 100 sf/per, Ultimate Condition*

RUN-PERIOD
JAN 1 1995 THRU DEC 31 1995

Smetric$ PARAMETER
INPUT-UNITS = ENGLISH OUTPUT-UNITS = METRIC

BUILDING-LOCATION

$ City = Patumthani

$ state/Country = Thailand _
LATITUDE = 13,57 LONGITUDE =-£}700.6
ALTITUDE =0 TIME-ZONE -

i\é?naw-%}lgw% @ 38} %1 8% §138} %1 8% §]'38} %,1' 11.3,1, 3,1.%’)?

ATM-TURBIDITY , 25, 25,.25,.2

WEEKDAY-LIGHTING = DAY-SCHEDULE 51,24)
(00200200200200200,0200901010|Cd]§,
1.0,1.0,1.0,1.0,0.70,0.30,0.20,0.20,0.02,0.02,0.02 0

nre-1TPY

0,
50, 0.05, 0.05, 0,0, 0)

OFFICE-LIGHTING = DAY-SCHEDULE (

1,24)
(7 2,0.02,0.02,0.02,0.02,0.02,0

.40,0.40,0.80,0.80, .80,0.60,

50¢



Energy Simulation of
Patumthani,
REPORT- LV-C DETAILS OF SPACE

SURFACE

ROOF1-FL-1
WALLI-NW-FL1
WALL2-NW-FL1
WALLI-NE-FL1
ROOF?

ROOF-4

FL 12
FL_1~4

EXTERIOR WINDOWS

WINDOW

WINDOW
G-WALL3-
G-WALL4-N-

G-WALLl-
G-WALL2-

()

>

=

p

-
ZEZZZZ
‘l‘l‘l‘l‘l’l‘l’l‘l‘l‘l’l
e
AELINLINLINN

Thailand

Energy Conservation Building ~ DOE-2.ID  3/23/1997 22: 4.1 LDL RUN 1
( DOE PLUS WITH DOE 2.1 D ) Daylight, 100 sf/per, Ultimate Condition
N-FL-1 WEATHER FILE- 1985 BANGKOK W/SOLAR

LOCATION OF ORIGIN IN
SPACE COORDINATES

LOCATION OF ORIGIN IN
BUILDING COORDINATES

AZIMUTH TILT
(DEG)  (DEG) XB (FT) YB (FT) B (FT) X (FT) Y (FT)  z (FT)
0.0 0.0 126.66  126.66  13.20 126.66  126.66  13.20
0.0 90.0 126.66  126.66 0.00 126.66  126.66 0.00
0.0 90.0 63.33  126.66 0.00 63.33  126.66 0.00
90.0 90.0 126.66  63.33 0.00 126,66  63.33 0.00
90.0 0.0 21324 -23.25  26.40 213.24 -23.25  26.40
180.0 0.0 149.91  -86.58  26.40 149.91  -86.58  26.40
90.0 0.0 21324 -23.25 0.00 213.24  -23.25 0.00
180.0 0.0 149.91  -86.58 0.00 149.91  -86.58 0.00
NUMBER GLASS  SET- SKY  GROUND
AREA  SHADING OF TYPE  BACK WIDTH HEIGHT FORM FORM
MULTIPLIER (SQFT ) COEFF  PANES INDEX  (FT)  (FT) (FT) FACTOR  FACTOR
1.0 600.00 0.31 2 1 0.00 86.58  6.93
1.0 600.00 0.31 2 1 0.00 8658  6.93
1.0 1153.85 0.31 2 1 0.00 83.25 13.86
1.0 229.89 0.31 2 110,00 63.33  3.63
1.0 229.89 0.31 2 1 10,00 63.33  3.63
1.0 229.89 0.31 2 1 10,00 63.33  3.63
LOCATION OF ORIGIN IN LOCATION OF ORIGIN IN
BUILDING COORDINATES SURFACE COORDINATES
LOCATED IN
SURFACE XB (FT) YB (FT) 2B (FT) (FT) Y (FT)
WALL3-N-FL-1 21324 63.33 0.00 0.00 0.00
WALL4-N-FL-1 213.24  -23.25 0.00 0.00 0.00
WALL5-N-FL-1 272,00 -82.06 0.00 0.00 0.00
WALLL-NW-FL1 126.66  126.66 3.30 0.00 3.30
WALL2-NW-FL1 63.33  126.66 3.30 0.00 3.30
WALLI-NE-FL1 126,66  63.33 3.30 0.00 3.30

(CONTINUED)-weeeeereerersses

90¢



Energy simulation of Energy Conservation Building DOE-2.ID  3/23/1997 22: 4: 1 LDL RUN 1
Patumthani, Thailand é DOE PLUS WITH DOE 2.1 D ) Daylight, 100 sf/per, Ultimate Condition
REPORT- LV-D DETAILS OF EXTERIOR SURFACES IN THE PROJECT WEATHER FILE- 1985 BANGKOK /SOLAR

NUMBER OF EXTERIOR SURFACES 84 RECTANGULAR 84 OTHER 0
(" -VALUE INCLUDES INSIDE AIR FILM PLUS OUTSIDE AIR FILM AT 7.5 MPH WINDSPEED )

S -G LASS---- S WALL---- - WALL +GLASS-
SURFACE SPACE U-VALUE AREA U-VALUE AREA .  U-VALUE AREA  AZIMUTH

(BTU/HR-SQFT-F) (SQFT)  (BTU/HR-SQFT-F) (SQFT)  (BTU/HR-SQFT-F) (SQFT)
WALL3-N-FL-1 N-FL-1 0.198 600.00 0.093 1685.71 0.121 2285.71  NORTH
WALL1-NW-FL1 N-FL-1 0.198 229.89 0.093 606.07 0.122 835.96  NORTH
WALL2-NW-FL1 N-FL-1 0.198 229.89 0.093 606.07 0.122 835.96 NORTH
DOMEB W-FL-1 0.000 0.00 0.047 2640.00 0.047 2640.00  NORTH
WALLT W FL 1 -FL-1 0.000 0.00 0.093 2883.11 0.093 2883.11  NORTH
WALL1-N-FL-B N-FL-B 0.000 0.00 0.093 1395.52 0.093 1395.52  NORTH
WALL3-N-FL-B N-FL-B 0.000 0.00 0.093 1441.56 0.093 144156  NORTH
WALL6-N-FL-B N-FL-B 0.000 0.00 0.093 1441.56 0.093 1441.56  NORTH
WALL10_N_FL B N-FL-B 0.000 0.00 0.093 1395.52 0.093 1395.52  NORTH
WALLIL-N-FL-2 N-FL-2 0.198 189.67 0.093 500.03 0.122 689.70  NORTH
WALL1-W-FL-2 N-FL-2 0.198 189.67 0.093 500.03 0.122 689.70  NORTH
WALL1-N-FL-3 N-FL-3 0.198 149.45 0.093 394.00 0.122 543.44  NORTH
WALL1-W-FL-3 N-FL-3 0.198 149.45 0.093 394.00 0.122 543.44  NORTH
WALL-N-FL-4 N-FL-4 0.000 0.00 0.093 1729.14 0.093 1729.14  NORTH
WALL5-N-FL-1 N-FL-1 0.198 1153.85 0.093 1043.95 0.148 2197.80 NORTH-EAST
WALL2-N-FL-B N-FL-B 0.000 0.00 0.093 1395.52 0.093 1395.52  EAST

L0¢



LDL RUN 1
TOTAL

ISOLAR

&1
SOURCE

Ultimate Condition

22:
1985 BANGKOK

312311997
EQUIP

100 sfiper,
LIGHTS

WEATHER FILE-

DOE-2.1D
0CCUP

Daylight,

GL CON GL SOL

INFIL

DOE PLUS WITH DO
UND SUR

Energy Conservatio

(

ROOFS  INT SUR

SPACE MONTHLY LOAD COMPONENTS IN MBTU FOR
WALLS

Thailand

MBTU)

Energy simulation of

Patumthani,
REPORT- LS-E

(UNITS
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AIR-SIDE SYSTEMS OF TECHNOTHANI PATUMTHANI, BANGKOK DOE-2.1D  3/23/1997 22: 4.+ SDL RUN 1

USING DOEPLUs7/DOE2 analysis and information as specified weather data, BANGKOK, THAILAND
REPORT- SS-K SPACE TEMPERATURE SUMMARY ACSYSTEM WEATHER FILE- 1985 BANGKOK W/SOLAR
AVERAGE SPACE TEMP AVERAGE TEMPERATURE DIFFERENCE SUMMED TEMP DIFFERENCE
BETWEEN BETWEEN BETWEEN BETWEEN BETWEEN HUMIDITY RATIO
OUTDOORS OUTDOORS ~ OUTDOORS ~ OUTDOORS OUTDOORS DIFFERENCE
ROOM AIR ROOM AIR ROOM AIR ROOM AIR ROOM AIR BETWEEN
ALL COOLING  HEATING FAN ON  FAN OFF ALL FAN ON FAN OFF HEATING ALL OUTDOOR AND
HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS ROOM AIR
MONTH  (F) (F) (F) (F) (F) (F) (F) (F) ey (F) (FRAC.OR MULT.
JAN 80.88 79.22 79.23 81.70 -0.83 5.15 -3.79 184.91 0.00526
FEB 82.47 80.17 80.18 83.52 0.51 7.02 -2.47 145.01 0.00741
MAR 82.86 80.36 80.36 84.15 1.82 8.71 -1.73 171.36 0.00774
APR 83.63 80.73 80.73 84.90 1.75 8.55 -1.24 156.63 0.00874
MAY 83.32 80.81 80.81 84.53 0.38 5.47 -2.08 139.86 0.00901
JUN 82.75 80.57 80.57 83.86 0.44 4,94 -1.84 107.81 0.00797
JUL 82.89 80.72 80.72 83.81 -1.30 3.10 -3.14 129.58 0.00731
AUG 82.84 80.65 80.65 83.97 -0.30 5.03 -3.05 133.69 0.00781
SEP 82.81 80.66 80.66 83.76 -1.56 3.46 -3.77 134.28 0.00793
0/) 82.45 80.58 80.58 83.30 -1.86 2.90 -4.01 137.36 0.00798
NOV 82.47 80.33 80.33 83.41 -1.21 4.48 -3.72 136.90 0.00743
DEC 80.31 78.76 78.98 78.78 80.95 -2.39 4.56 -5.31 1.04 195.54 0.00389

ANNUAL 82.47 80.30 78.98 80.30 83.48 -0.39 5.30 -3.03 1.04 1772.93 0.00737
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Global Add Delete Modify Copy Return
OFFICE-1

104

100

96

92

&

84

80
S .

76

72

68

—b—=t—t—5—11 1 4 4-
Month JAN FEB MAR APR MAY JUN JUL AUG SEP OGT NOV DEC

[ ] DBT @ Max Cooling |F) WBT @ Max Cooling (F)



ENERWIN



ENER-WIN



215
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ENER-WIN

Project Informetion] V. 96.03

Weather Data Building Sketch

Economics Data Zone description

MAIN SCREEN

. Project Informretion
Bulding Tyee  Help J
Builcing Type Office
Project Name Gregory Bateson Building

Project Description  California State Office Building
Location SACRAVENTO. CALIFORNIAtt

Design Stage Construction Documents
Scheme Nurmber Firgl

Evaluation Year 1995

Origntation
Floor Area 254500 1 oc. Days /week
Construction Cost ; Annual Holicays

Project Information Screen



I Presso(r)% (IJ% ?%(e:&tt%q%]ﬁr%a&her datai

W eather Data Screen

EoMehISor e EsDisc. Rae e D2

ENERGY QOST
. Electric;

Mech. SystemLife 15 years 0.0 0.05

[ Escalation
Solar SystemLife 1o years 0.65 0.05

| HERM Escalation

. Water

Discount Rate fraction

I ]G Escalation
Eg'clgfa 0%05t fraction E)Ceﬁré%ﬂﬂeCharge

Undo Last Cancel

Economics Data Screen

216
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Building Sketch Screen

Zone Discription Screen 1
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Zone Description
Profiles HVAC System Lighting Surface Exp. Properties Help

S gtc u,paatzcry J |Gregory Bateson Buiding | ]SACRAMENTO, CALIFORNIAF
Ventilation iortfi Offices- RoarAea: 13900  Intemal Mass:

TL égn:] Lse'rEa(w ;Em ent Ventilation Lights * Equipment Temp. Profles ~ HVAC Syatgggn
people No. g

N M g RSB T

Or urface xterior ~ Window Glass Ropf Ven.  Diff Grd.
i R W e n
Undo Last

Zone Discription Screen 2

Zone Description
Profiles HVAC System Lighting Surface Exp. Properties Help

AC Type | 1. Variable Air Volume Sacramento, CALIFORNIA

Heating Type éj mlft?zlgnzum irAea 13900 Internal Mass:
4. Fan Coil Units maEBm .
Occupancy  HotWater 5 RoofTo ) nent Temp. Profiles ~ HVAC System
. p Units
'%'8085 o @p%%%gx Py\Pf 6. DX Residential P eafng
- 7. DX Res. Heat Pump
, 8. DX Window Unit
ot Vent EM 9. Evaporative Cooling
(YesINo) IJ Ves/No)' Depth (ft) a|[;1r?(ﬁes
________ ‘e
? WaII Or nt  Surface tnor Wlndow Glass H Sill
orth a? OW{ Rade Wlnd%w eF
INo. { sq% I%(os};re RTErac No. |ract \Afope B Drl %rans ] ngr S
Jio 2400 0 2 NoNT)No 1 fid B 0 2S 7.S 0 *
1 480 210 2 NoTLF5 1 04 0 B 0 0 25 75 0
n 120 P 2 NOLLF7 1 ou B 0 a 25 75 0
fl. 120 210 2 RINOFVT 1 00 0 B .o 0 26 75 0
n 80 P 2 NOTLF5 04 O e 0 0 25 755 0
fl. 30 0 2 RLNONO 1 4 §fo\ B 0 0 25 75 0
ISiS| N 0K LiUndo Last 1 Cancel 11



Occupancy Profiles (percentage)

Edit
A . D .
12345678910111212345678910U1
1 Office 0000010209599 9550959%9953010101010 5 5 0
2 Elementary School 0 0 8 0 0 0 55080 80808080753050 0000 0 00
3 SeCOﬂda&Y,SChON 2222225790980 808 8145155152020102 2 2
t Theater/Cinema 000000000 00 101010202020 4040 8080 80 10 0
5 Hospital 808080 8080 80909090 90 90 909090909090 8080 8080 80 8080
E Clinic 000000104080 10109080101010201100000 00
7 FastFood Rest 5500010202020 20 60 909035353560 6060 4030 10 10 5
8 Full Menu Rest 5500010202020 20 60 909035352020 2020 2020 10 10 5
9 Gymnasium 0000 0101020505050606050505020 5050 5050 18 0 0
10 Auditorium 0000000220208 8202020200 0000000
11 Mercantie 0000001020505070707070807050 503030 0 0 0 0
12 Warehouse 0000001570 909090 5085808200000 0 000
13 HotelMotel 909090 9890704040 20 20 20 202020305050 50 707080 9090 90
14 Nursing Home 909090 9090909090 90 90 90 909090909090 90 909090 9090 90
15 Residential 959595 9595958080 65 65 65 656565658080 85 858595 9595 %
16UserlsAItPr0f!|e 00000000 00 00000000 000 oso
17UserlsAItProf!Ie 00000000 OO0 a 0000000 000 080
18 UsersAltProfle 00000000 00 00000000 000 000
19 Users At.Profle 00 000000 00 00000000 000 080
20 User's AlL Profile 00000000 OO0 0O OO00O0000 000 080
Jog Undo Last
Profile Screen
WALL PROPERTIES
Description U-Factor  SolarAls. Installed Cost

Concrete Wall Panel

Stucco/ Stud Wall

Brick Veneer/ Stud Wall

Redwood Sidings

Wall of User's Choice

Wall of User's Choice

Built Up Roof/Conc. Deck

R-19 Blown Insul. Ceiling

Roof of User's Choice

Roof of User's Choice

R-11 Floor Effective R-19

Floor of User's Choice

1

YVISEEEIE)II

wmmsm

Wall Properties Screen
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RS i

EOONOMIC DATA... . -~ R
LIFE LIFE LIFE DI B QosT }5\% C%{TA .
TR [RGTE R L RRT B RS S i 1 B
20. 15. 10. 0.080 0.050 0.060 0.050 0.650  0.050 2,000 0.030
ECONOMIC MCDHL BEGINS IN' YEAR 1995.

ELECTRIC DEVAND CHARGE SCHEDULE..
KV INCREVENT QOST PR KWV (§)

T R

DEFAULT HVAC SYSTEMS CATALCG:
D, NAVE OF SYSTEM F/.M;\)l. S‘@EM 1sW.m PR TN

1 VARIABLE AIR VOLUVE (CENTRAL CHILLED WATRR C.T.) 40"vg 9.0

2 DOUBLE DUCT SYSTEM, CONST. VOL FAN, CHILLED WATER ~ 5.0"wg 9.0

3 MULTI-ZONE SYSTEM, CONST. VOL FAN, CHILLED WATER 5.0"vg 9.0

4 FAN COIL UNITS / CENTRAL CHILLED WATER 13"vg 9.0

5 ROCF TCP SINGLE ZONE DX, CONST. VOL. COMMERCIAL 2.6"g 85

6 DX SPLIT SYSTEM RESIDENTIAL SCALE DUCTWORK 0.9"vg 85

7 DX HEAT PUVP SPLIT SYSTEM, RESIDENTIAL SCALE 0.9y 8.0

8 DX WINDON UNIT (RESIDENTIAL).......ccve 0.2%g 9.0 . .

9 EVAPORATIVE COOLER CONST. VOL FAN... Al™g 25.0 %gaﬁ Eégﬂ

‘*‘ * ‘““* .* R .**....»*»*»***.****»*»*».*.*.*»** ***.*..*»** Kkkkkkkkk kkkkkkkkkk *****.*»**.** .**».*****.*«

oy



PR R iy
MATERIAL DESCRIPTIONS CATALOG:

M- e
1% Bon ret eulﬁgrr]lcelq ?&ck

WINDOW DESCRIPTIONS CATALOG:

O e
i %v%‘&.a??esé b

FhkEFIIIK K Khk Kkkk gy g kK JRkkkykk Kkxx

i BORET DE ey ($%§FT.)

i oW oW

mir OB RS sy ($%8TFT.)

18 1 W i

******************** N R it SRRk

' W

******

(e



PROJECT AND BUILDING DATA:

jicing
BUILDING DATA
R AT B&&v%%s ﬁéﬁﬁrﬁk{s RUEIR O MR ADE® R iuny  HbdE
254500. 40.00 0.0 0.0 0.0 00 00 00 4
ZO 11 North Offices-1 NATURAL VENT- N0 0.0 OM  CEILHT.- 12.0 FT.  INFRATE- 0.7 ACHR  DAYLIGHTING YES

TR (iR MERPRITE) RO TR SERET RS SRR
. B0 s AR oY) AR B PRy PR TOEET X

ok 24 HOR ZONE PROFILES *«**

CORY00% 6 55060 6%4%%.20 0.95 0. WHE b% Bso 08095 095 095 030 0.10 0.00 0.10 0.00 0.05 0.05 0.00
HOT TR o AT 001 0.0t 0 007 0.7 YH5 b9 11 of 0.06 006 008 005 004 0.03 0.03 0.01 0.01 0.01 001

VENTIEATION; PR, 6o 05600 100 1607 H £ Foo 10600 1.00 1.00 1.00 100 0.00 0.00 0.00 0.00 0.00 0.0

ELEETRC 4359 0.10 080%30 0.00 osfomf@ﬁ b% 80 0.90"9.90 0.90 0.90 0.50 0.30 0.30 020 020 0.0 0.05 0.5

R A s e s BB BB ERRRERA

e W’E%s““%é‘aé%&?ﬁ“’é’ﬂ“ BRBBBEBBEE BEE

MATERIAL DATA
I.D. NAE AREA  ORIENT G'\’OJ\D SHADES WNIWI D., Name, Overhang Symbol, 4 Area  SLOPE

e e pRE e b B

SHEFSSW gﬂg n |e ane (lear Glass % .

oncree W ane 1 Ing|e Eane gear ((d:ass ﬁ %Z

SHEFSE l ane ¢ Pangé Cléar Glass .
i U %Jo OI?er?"CR Pk

SYMBOL NOTE:  H-Overhang,  L-Lightshelf

£¢C



Il. MONT HLY MMARIES OF HOLE BUI LDING EN'ERG Y USE. ... PME3Ll-—

g Byl R PR o

BT Wit

HiH

TUr 18&%8 0.0 5&} ?[8188 16 ' Q%B BT, 8423 18234 11852. 60068. I 169552. 181404,  0.79
in e agles utdoo
mm § STtegvﬁnlg Ba(?éwﬁllvm lZ:33 0 N#étgug:g ft.) Cf&tg Source élﬁe tq Lé%m 5}2%84% q $ 28708,

I1l. PEAK AND ANN AL HEATING/ COOLING LOADS :

PEAK GAIN [ LOS ANNUAL GAIN/ LOSS
LOAD CATEGORIES PEAK GAIN/LOSS LOAD CATEGORIES ANNUAL GAINILOSS (MVBIY
I-EAﬂNG /dOT HEATING 9%0T  COOLING  940T
4% 94 A g
MISSION W MISSION - Ay -44, -205. -0.
'cg" NTILATION - 1 6 }_ NTILATION %_O]% % 246 : :1 :
PEAK LOADS -2422 62 NBIU-I 4 é 15 WM -1058.38 MvBIU 5%863 M\%
5t 8%?“
|

144



MI. COST ANALYSIS!

YEAR BUILDING EVALUATION BEGINS: 1995.
PROJECT EQONOMIC LIFE ASSUMED IS 20.0° YEARS.

LIFE CYCLE COSTS ARE IN TERVB OF PRESENT WCRTH IN 1996.

TOTAL SISQFT

ON 9 : 4.
TOTAL 18T 0OST 12022229. 52.25
o
TOTAL AW CF 0 &M 3183746. 13.84
TOTAL PRESENT WCRH  15205976. 66. 08

AED

G¢¢



Annual Heating Loads

ProjectName:  College Station Conference Center
Location. BRYAN/COLLEGE STATION. TEXAS !
Total Annual Heating Load = -279.93 MMBu.

0,

10

10

0L

Roof  Walls Wlndow Wnow L| hts Pg ople People infill
e bW A

MVMBIU 561 -57.57 13331 2338 4942

i

64.08

Gains

226






month
1

O© O —~J o U1l B W N -

REBRRRBscERSEEREGERRERSEBE

DBO RH®) Wind (o)

211
215
214
210
26.7
266
26.7
281
289
306
317
30
37
340
344
342
336
324
3l
298
293
288
285
281

Average Max. (1%)

82
80
83
88
90
R
89
8
78
70
%
iy
4
3
46
3
52
il
57
13
63
10
13
76

0.00
0.00
0.00
0.00
0.00
0.00
0.00
1%
0.00
0.00
129
000
412
257
360
283
103
000
309
257
000
0.00
000
000

DB RHO) Wind (o)

247
244
240
2317
234
230
29
2317
258
211
292
303
310
315
318
316
309
294
219
210
264
260
256
252

Average

RIYIIBBERIBR

74

9

5 &8 3

4

5

10
13
75
m
7

0.56
0.39
035
0.35
031
0.30
0.38
051
116
176
1%
226
254
230
220
206
163
113
095
084
088
081
064
057

DBO RH®%) Wind (mks)

172
167
165
155
151
153
151
164
191
A1
29
240
51
260
260
260
263
254
238
20
207
204
197
182

Average Min. (1%)

10
[/
69
18

SRR ERRSSKY

0.00
000
000
000
000
000
000
000
103
6.17
514
6.69
334
431
309
0.00
386
257
0.00
0.00
0.00
0.00
0.00
0.00

. 2526-2536

228



month
2

O© O N o o1 & LW O -

= B8

DBO RH®) Wind (o

81
219
218
215
214
211
212
81
300
315
329
340
33
361
364
360
354
340
324
300
290
288
285
284

Average Max. (L%)

BRI BRBRIBI B

000
0.00
000
000
000
000
000
000
180
231
231
257
180
129
463
257
129
000
103
2,06
07
129
251
251

DB RH®) Wnd (o

216
214
212
210
269
268
26.7
216
295
310
322
31
338
43
344
342
335
21
28
288
283
281
280
218

Average

RIYIIIBIRERIB

75

9

I 2BZEBEZ A

7
m
79

150
103
090
085
059
063
060
0.76
1%
218
253
29
319
322
302
300
255
222
18
162
1
180
155
158

191
183
184
180
174
172
180
188
217
28
241
258
262
261
23
256
246
23
243
240
230
21
212
205

Average Min. (1%)
DBO RH®) Wind (mks)

75
76
18
80
82
83
7
75

SIBRIRRRBEEESEIS

14
16
7

000
000
000
000
000
000
000
0.00
360
514
514
6.17
251
000
103
257
360
412
412
1%
000
000
000
000

, . 2526-2536

229



month
3

B © o o o~ W

RRSEsRBEEBR

3
24

DBO RHO) Wind (ms)

292
290
290
288
288
286
287
299
318
31
340
349
361
368
310
310
364
350
330
317
306
300
07
295

Average Max. (1%)

RIIISITEELLEESIRARIABIRIRBSBR

000
412
0.00
000
000
000
0.00
514
000
129
129
251
251
231
180
231
257
129
000
129
000
000
14
251

DBO RHO) Wnd (9

213
211
268
26.7
265
262
2561
213
A1
305
316
324
328
332
332
329
21
306
292
285
282
280
211
215

Average

RYBSVELEIIAIIRBRIYIIIIEFIRERIBIAD

n
16
8
9

82

18
120
1
m
089
077
084
124
205
2.10
291
3l
368
362
342
359
320
287
261
250
234
231
209
1%

DBO  RHE) Wind (s

21
219
210
210
205
205
204
215
226
230
238
245
51
241
22
243
245
236
240
242
241
236
232
228

Average Min. (L%)

74
74
8
18
8
8
82
14
a
R

%
85
8
a
86
89
89
a
%
%

&
76
&
1

129
1%
154
309
360
180
000
2,06
2,06
129
334
283
463
231
257
231
1%
0r
000
000
206
1%
360
103

.. 2526-2536

230



month
4

REBRRREBcEBREBEEERERERREREB © ©® 4o o &~ wr -

DB RH() Wind( /)

300
299
28
A7
296
24
299
319
32
A3
%1
36.5
313
380
389
383
34
353
30
318
310
07
305
303

Average Max. (L%)

18
78
78
m
16

8
8
14
65
5
iy
4
3
kil
28
Kl
3
4
4
66

10
74
74
74

0.00
0.00
180
1%
0.00
129
1%
103
180
077
129
360
051
129
129
309
0.00
0.00
0.00
0.00
2,06
129
0.00
2,06

DB RH®) Wnd (me)

286
284
282
283
81
218
280
2.2
038
320
31
39
A3
345
346
A3
34
319
04
28
24
292
290
288

Average

8l
8l
8
8
83
84
84
76

I SSBSBFARRARITITIIS

78
80

184
142
100
113
090
0.79
0.72
m
NG
2,06
231
264
315
293
329
333
3.06
281
252
29
29
230
202
205

DBQ RH® Wnd (ms)

41
240
239
29
5.1
2.3
256
235
237
237
244
254
58
5.1
2.0
5.1
258
4.7
246
51
50
240
238
240

Average Min. (1%)

%
93
87
8
13

%
8
a
%
93
87
83
83
84
%
85

.. 2526-2536

0.00
129
0.00
0.00
0.00
0.00
0.00
0.

257
180
283
309
.77
257
0.00
360
309
360
1
0.00
0.00
0.

334
0.00

231



month

o

SRR E B oo vo o~ w0 e

EeERBGHRE

N

N
=83

05
03
00
00
29
26
29
315
36
b1
3.1
312
319
318
31
380
%8
%7
35
21
314
310
310
307

Average Max. (1%

8l
8
&

0.00
0.00
0.00
129
180
0.00
0.00
0.00
2.06
257
257
431
309
283
283
386
283
0.00
180
0.00
412
2,06
103
257

81
219
217
214
211
269
212
286
01
312
323
30
33
34
33
30
24
312
00
24
Q1
289
286
283

Average

BRI RRIBA

67
62
5

S 88

&Y

67
72
6
8
M
80
8

101
0.75
067
061
043
0.37
048
081
127
169
198
221
2.5
261
212
280
250
2.36
18
174
17
157
130
100

240
240
240
236
234
237
241
22
236
237
245
240
243
256
2.3
28
254
52
240
240
237
240
236
235

Average Min. (1%)
BO RO wndms) DBEO FHE Wndms DBO RHEH Wind (ms)

3
%
%
9
97

%
3
8l
%
%
%
%4
%

R
R

051
0.00
0.00
129
077
129
077
077
129
0.00
129
231
0.00
129
051
103
0.00
0.00
180
103
0.00
0.00
180
0.00

.. 2526-2536

232



month
6

O© 00 N o O &~ W N -

=R S

DB RHO) Wind (ms)

306
04
302
299
N1
290
290
kil
30
340
354
36.7
36.9
364
365
36.2
38
A2
329
322
314
kil
306
06

Average Max. (1%)

TSI B EEESEFTEFTEEI RIS

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
206
283
206
154
103
283
283
463
437
412
0.

1%
129
129
051

DB RH®) Wnd (me)

216
214
212
29
2.8
266
210
283
A7

- 308

315
21
24
325
23
320
313
303
293
287
284
282
280
218

Average

8l
8
82

BSIAIRFEI

RR3BSS

69
73
76
78
79
79
80

080
048
054
0.5
041
040
051
097
149
208
2.28
259
304
305
292
284
262
230
201
163
139
118
107
092

DBO RHCH Wnd( /)

239
241
241
240
240
239
248
23
253
29
2.2
2.3
268
250
244
249
248
233
233
233
236
237
239
239

Average Min" (1%)

%
%
%
R
93
93
91
%
89
R

B8 S BSRLYISBRRBRREIE8S8R

103
0.
0.
.77
051
.77
0.
1%
283
129
0.
0.
1%
1%
257
0.
360
257
206
129
0.
0.
0.
1%
.. 2526-2536

233



month
7

O OO N o U1 B W N —

296
293
91
20
289
288
288
201
317
328
340
344
3.2
33
3.0
51
3.2
A5
326
323
038
304
302
300

Average Max. (1%)
DBO RH® Wind (ms)

8
m
67
13
76
7
8
10

5
%
52
0
48
iy
53
48
4

%2
9
63
63
[/
69
10

0.00
103
129
0.00
0.00
0.00
103
0.00
231
0.00
251
283
180
129
129
0.00
0.00
0.00
0.00
360
386
309
231
103

DB RHO) Wnd (/)

213
211
269
266
264
2.2
265
218
A1
302
310
315
319
21
320
317
309
29
289
283
81
219
211
215

Average

SEFTRIRXRIBRR

62

9
9

BT I AR S

0%
068
047
0.5
0.38
032
051
080
146
201
22
2.5
282
280
282
2.76
259
223
19
158
13
118
0.84
0.72

DB RHE®) Wnd (ms)

235
236
234
235
234
233
236
240
244
249
245
239
24
2.0
244
20
243
37
236
241
241
37
236
232

Average Min. (1%)

%
%
9%
91
9%

ESEESERRERRRESEEELSESSESESSSS

0.00
0.00
07
0.00
0.00
0.00
0.00
129
0.00
103
0.00
180
129
251
309
0.00
180
206
309
129
0.00
0.00
0.00
0.00

.. 2526-2536

234
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DB RH(®) Wind (ms)

2.2
N1
288
286
280
219
280
293
315
320
329
39
A1
A4
A48
349
A5
35
316
31
303
28
296
25

Average Max. (1%)

84
m
m
76
78
76
76
75

IS IASSSIETREBSEII ST SIS

0.00
0.00
0.00
129
0.00
0.00
103
154
231
129
257
309
309
463
412
540
1%
309
206
206
180
283
129
257

DBO RH® Wnd ()

2.7
265
263
%1
260
28
%1
212
287
A7
306
312
315
315
314
3l
03
293
284
217
215
213
212
269

Average

83
84
8
86
86

BRREAIIITISBI[ISL/SIARKZG

B

0.79
051
043
046
038
048
057
069
13
209
232
251
285
265
2.78
283
258
2.9
219
145
116
112
102
0.73

DB RH() Wnd ()

232
235
236
235
235
235
240
AT
256
255
260
28
264
28
255
245
236
238
238
231
29
28
230
230

Average Min. (1%)

9%
%
9%

%
%
%
%
9
%4
qa
90

88
84
84
0
R
%
%

%
g1
9
3
%
91

.. 2526-

129
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.77
0.00
0.00
0.00
334
257
514
154
1%
129
129
0.00
0.00
0.00
0.00
0.00

2536

235
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292
288
284
282
282
219
282
26
318
44
38
A2
A5
349
32
3.2
30
336
318
309
306
303
A7
295

Average Max. (1%)
DBO RH® Wind (ms)

8

SES BT BIARRIBERI S

49
14
14
3

&

0.00
0.00
0.00
0.00
0.00
0.00
103
0.00
2.06
103
309
257
0.00
309
0.00
514
360
0.00
0.00
0.00
0.00
309
0.00
0.00

2.3
%1
259
51
256
254
51
269
285
27
306
312
314
315
313
309
302
292
282
215
212
269
6.7
2.5

Average
DB RH@) Wnd (ms)

87
87
88
89
89

F3IXBBBRIEASIRES

[

RS

87

046
027
025
0.24
0.24
023
02
057
0.84
146
1%
169
1%
202
198
186
190
1
150
113
0.98
077
0.59
051

Average Min. (L%)

236

DBO RICH Wnd( /)

235
235
234
233
234
234
240
244
248
255
243
248
250
249
240
235
240
239
240
237
234
241
241
235

%
97
%
97
%
9
%
97
%
a
%
3
%
3
3
%
9
93
R

%
%
%
%4

97

.. 2526-2536

0.00
0.00
1%
0.
0.
0.
0.
0.00
0.00
0.
0.00
3
3.
257
0.
514
283
334
3.
1%
1%
0.00
1
0
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DBO RH(C) Wind (ms)

283
282
81
280
218
218
211
293
309
325
32
340
44
3.0
AT
A3
32
317
306
01
296
294
294
288

10

Average Max. (1%)

8
18
7
80
8/
8
8
82
13
65
9
%
o
4
0
5
%
9
10
74
16
14
m
[

0.00
0.00
0.00
0.00
051
0.00
1%
103
07
180
103
309
251
2,06
360
309
251
0.00
103
0.00
0.00
0.00
180
489

DBQ RH®) Wnd (9

5.1
255
2.3
51
250
248
20
2.3
218
20
28
04
306
0.7
306
303
296
285
211
20
2.8
265
2.2
29

Average

FRRBEIATIIRBIBRYIIARESSESSB8RBI

86

049
037
040
0.52
043
043
040
0.76
N
157
18
201
232
215
19
18
13
108
0.79
0.78
0.70
0.60
051
039

B RI() Wnd ()

216
209
205
200
200
194
190
215
20
218
29
240
241
235
239
236
232
230
29
230
29
21
25
28

Average Min. (1%)

&
m
8
8
18
83
D0
74
R
%
89
86
83
3
87
8
%
97
D
89
8
a
78
m

.. 2526-

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.

309
129
129
2,06
6.69
251
386
231
206
0.

1%
1¥
257
257
251
0.

2536

231
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DB RH(®) Wind ()

282
81
219
216
214
213
215
284
01
316
328
33
A5
A4
A3
A2
33
317
0.7
303
29
295
20
281

Axirage Max. (i%)

63
63
70
13
13

7
8l
66
69
5
53
5

28
0
46
48
il

57
67
60
9
6l
67
65

180
07
051
07
103
129
103
231
103
129
309
309
283
334
180
0.00
180
180
180
0.00
103
283
051
103

DBO RH®) Wind (m)

51
247
244
241
238
235
236
250
210
284
295
304
310
312
312
309
01
289
218
212
2.1
2.3
29
255

Average

63
69
10
1
mn
7
n

=3

SIIRRIRBBEESETSEEESEESERS

0.59
049
054
0.67
0.69
0.74
0.79
N
159
206
214
223
264
230
219
220
1%
090
091
0.76
071
062
0.56
058

203
201
199
195
192
189
190
201
216
231
230
241
240
23
51
20
246
240
235
231
23
219
212
26

238

Average Min. (1%)
DBO RH Wind (ms)

m
74
76
78
16
76

8
65
63
%

69
84
80
1
n
10
74
%
60
9
62
63
67
7

0.00
103
0.00
0.00
103
077
206
283
257
129
231
251
283
251
251
334
412
206
309
129
206
1%
129
0.00

2526-253



month
i)

O© 0O N o O B W N -

12

DB R4 Wind (ms)

286
283
216
214
212
2.7
264
214
A1
31
21
34
35
A1
A2
39
36
316
0.7
299
28
293
288
284

Average Max. (1%)

67
66
69
76
63
n

SRR B EEEESESIIIAR

180
1%
129
051
103
0.00
051
051
.77
103
1%
0.00
257
1%
129
129
0.00
1%
180
103
0.00
129
0.00
051

DBQ RHE) Wind (m)

236
232
28
24
21
218
216
28
51
269
284
295
303
0.7
309
0.7
238
285
213
265
59
2.3
247
241

Average

74
76
m
78

—~
S

NI LEESEESETISIRASS

041
031
047
063
061
0.74
.77
113
154
1%
192
211
214
207
17
178
130
080
0.73
0.73
0.69
071
045
045

DBO RHCY Wind ()

180
180
179
178
173
166
165
174
192
25
20
27
20
199
26
23
23
29
209
205
200
193
189
184

Average Min. (1%)

73
74
1
69

BRRESERIIFIIIIZIEAII A

70

74

0.00
489
59
120
6.%4
1%
0.00
360
463
334
334
283
129
0.00
0.00
309
129
051
0.00
206
129
129
386
412

.. 2526-2536

239
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150

) (0B 49
6-15) 0.7124
16- 2 0.8993
2%- %) 1.1516
3- 100) . 1538
101 - 151 16282
151 - 400) 2139

1 R 24226

4,67
150

) ) "85l
3%- 11 . 1123
151 -400) 2.1329
amooon) 12428



150

5

5

? 220
150

1.2

? 220

"1

2"

30

30

hl 1
15 ;
) 13
'3H- 111
151 - 400)
01 ;
87.85
2
y
y 2

12

30

89.89
1.1236
21329
24226
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|3 3.2 1 (Time.vCf Use Rate : TOU Rate)
1 15
30 - 19% 3 355,000 v - I
8 | 3 il ¥ 7" 3
) 321 ) 10280 15349 06671 06062  400.00
250000 355,000
11 322 69 15888 16292 06769 06153  400.00
. 323 1224 20093 17736 06861 06236  850.00
324 2 21495 18891 0.7283 0.6616  850.00
1 . C9.00-200 . ( Pek
/ . .oVl 2 . " 22000900 <Ol Peak)"
311 0 175.70 1.0208 3 00002406 (0K Pesk)
212 oA 196.26 1.0552 Cy
313 iV | 221.50 1.0862 5 Do o Peak
' i).5 05 1
5 1 .
05 05 1 1 N
(Demand  Charge) ) © (
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(Lag) y
155 (Maximum 15 minute kilcvar
demand) 63 ) 15
(Maximum 15 minute kilowatt demand) Lo
14.02

05 05 1



/ ) 3 3 31 P
7 3 250,000 7
15
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} ! 250,000 ' ’
, 41
15 30 1
!
2 } 3 250,000
I 3 2540
j 2 32
3. . 15 30 41
. 412
12 2 3
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! 3 ' '
v
30 - 1,993
#0032
3

355,000

4
' f
S
200 ( R B
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(Time of Day Rate TUD Rate )
" A
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224 1206 . B8 0 e 10582
D' WL 82 0 1.0862
130219 | 0 Pesk
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05 05, 1
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42 » M- (Time of Use Rate : TOU Rate)
I 1 (» 4 IR S N T
¥ ( 2540 ( (» 4 42 (
/ [ / ' ( ( 5 »
f L 2 ¥ 2.000 ; ,355.000
421 115 510280 15349 06671 0.60ft  400.00 0, ' A 1 »
427- 69 15888 16292 06769 0.6153 400.00 ( ) |
23, ; 124 20093 17736 0681 0.6236  850.00 2 SN 4 ( 2540
424" i 21495 18891 07283 06616 850.00 r 442 ) 0T B ey
L : 0302200  (On Peek) 2,000 ? ' 355,000
4 : 20-900 (Ol Pek) : 0 o)
3 00022400  (Off Pesk) (( iff '
V. 3 2 0 3 nii 355.000
P On Peak "oy 4 2540 (7
: 05 05 1 442
Vi : 2 7 4 b 30
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! : 4 ' 2,000
) 22 | (3 ' $5.000-11 °
| 5 : ( 16 [ 2000
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A 15 On Peak
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51 1 69 ' 220.56 1.0208 e (Maximum 15 minute kilovar
£12.) LA 256.07 10582 demand)’ 63 15 !
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- Lo 05 05 1
05 05 1 1
5.2 (Time of Use Rate : TOU Rate) B 5 1.
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11

11

12

69
12-24
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2

«

«

16
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52.71
58.88
66.45
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30

2,000

67.29
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«
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211
212
213

2.2

1

22.1

(Cogeneration)

63
1224
2

18

30-1,999

26.36
29.44
33.22
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22 12
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(Interruptible Rate)

1

5000 Kw
(Interruptible - Demand)
1000 kw

¢ Inte-ruptible  Demand

2 2 Firm Demand
Interruptible Demand

2.2

31

Maximum Take

Interruptible Demand

Vax mum Take
3.2

Internet

1 [

Maximum Demand ( )

peak partial peak

Interruptible Rate
Maximum Take
Interruptible Demand

( (Pager)

3.3 . Vo
331
Interruptible Demand
32
332
Demand

; Interruptible Demand
Interruptible Demand

4. 1
41

42
Maximum Take

43

ft
Demand Meter]

Maximum Take Interruptible

Maximum Take

Interruptible Demand, A" Maximum Take

12

Maximum Take Firm Demand

3

(Interrupt)

30

Interruptible  Demand A
2 332

Interruptible  Demand AllE
Maximum Take 2

0803-21.30 . (
.

19¢
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“iu
1412

1413
1414

69
12-24

69
12-24

»

2

2540

(Time of Day Rate : TOD Rate)

69.16
103.74

146.73
194.39
08.00-21.30
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1.0208
1.0582

1.0208
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1) MAIN SCREEN Screen
4
2) SCREEN A
“SET UP DEFAULT" SCREEN A’
3) MAIN SCREEN SCREEN B
4) MAIN SCREEN SCREEN C
“MICRO CLIMATE"
SCREEN C’
5) MAIN SCREEN SCREEN D
SCREEN
OTTVIRTTV
SCREEN E
OTTVIRTTV
OTTVRTTV
SCREEN E

OTTVIRTTV ' '



256

FILE RUN OUTPUT HELP

PROJECT NAME

BUILDING TYPE

LOCATION

OK CANCEL

MAIN SCREEN



251

ASSEMBLY OFFICE RETAIL
WAREHOUSE SCHOOL HOTEL / MOTEL
RESTAURANT HEALTH MULTIFAMILY

USE PROGRAMED DEFAULTS 0 SET UP DEFAULTS
OK CANCEL
SCREEN (a)

BUILDING FLOOR AREA

FLOOR AREA OF THIS BUILDING SQ.M.

OK CANCEL

SCREEN (b)



256

DEFAULTS
AC SYSTEM
AC TYPE .COOLED/ . CHILLER = SCHEDULE
COOLING MODE ~ CENTRIFUGAL CHILLER =
EFFICIENCY (COP) 5.25
OCCUPANT
DENSITY SQ.M./PERSON SCHEDULE
HEAT GAIN/PERSON-HR
LATENT WATT
SENSIBLE WATT
VENTILATION & INFILTRATION
INDOOR CONDITION VENTILATION RATE (L/S-PERSON)
DRY-BULB (C) FLOOR TO FLOOR M)
RH <%) CONSTRUCTION STANDARD  AVERAGE
ELECTRICITY
LIGHTING POWER DENSITY SCHEDULE
RECEPTACLE POWER DENSITY
BALLAST FACTOR
INTERIOR
AREA POSITION MIDFLOOR *  FLOOR MATERIAL  CONC. 4 INCH =
PARTITION GYPSUM *  FLOOR COVER VINYL f
INTERIOR SHADE ~ NONE ¢ CEILING NONE *
ENERGY CHARGE
12-24
OK CANCEL

SCREEN (a)



259

AYUTHAYA
BANGKOK
NONBURI
PATUMTHANI
SARABURI

*

*

SCREEN (c)

BUILDING ENVELOPE

WALL ROOF
OPAQUE WALL OPAQUE ROOF
TRANSPARENT WALL TRANSPARENTROOF

SCREEN ( )



260

ARMOUR WALL *
PRECAST CONC. 15CM.

BRICK WALL 10 CM. SCREEN @
USER *



261

SCREEN ( ),

EXTRIOR SHADE

VERTICAL FIN
WIDTH LENGTH INCLINE HEIGHT FROM WINDOW

HORIZONTAL OVERHANG
WIDTH LENGTH INCLINE HEIGHT FROM WINDOW

WINDOW SETBACK

OK CANCEL

SCREEN (DT



PROBLEM !
OTTV 03 59.0 [ ..
8 .
o L )
2. ( )
3. «
SCREEN (T)

SCREEN @ SCREEN @

262



%

SCREEN (E

45

SCREEN

263
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OPAQUE WALL
WALL NAVE
LAYER K THICKNESS R DENSITY

SANDICEMENT ~ * 0533 001 0019 1568
BRICK . 0807 010 0124 1760
SANDICEMENT 0533 001 0019 1568
CERAMIC . 128 0005 0004 2000

)

)

)

)

R

INSIDE ARR FILM 0.120 a 03
QUTSIDE AIR FILM 0.044 e

0K CANCEL

SCREEN ( )



265

1 . 011

2534
2538
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