ussm1qnsu

SHRAE Handbook and Product Directory 1981 damentals

ASHRAE Handbook and Product Directory 1985 Fundamentals

SI Edition } ’ ,/
Borland, Turbo : d international
inc. st d:;:::iﬁ!:

B.W. Ker R "¢ Programming langua e,

Carrier, Handbo
McGraw-k

Herbert Schild
Graw-Hi

Borland-Osborne /

Herbert Schildt ';;g A4 s Complete Reference,
i (5.A., 1988

N

Les Hanc e € Primer,

Mﬂaw—}!ill Book, 1982 :
AUEINENINYINT
AMIAINTUNNINGA Y
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ENG. (SI)
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Degree of Activity

a. Seated at rest

b. Seated, very light work iritr

c. Seated, eating
d. Seated, light work,
e. Standing, light work
f. Light bench work ..
g. Walking, 3mph, 1li
h. Bowling

i. Moderate danc
Jj. Heavy work, Hea
k. Heavy work, a
1. Specified By Desi

Typical Application

Theater ,movie
ices,hotels,apts

Sen/Lat
Btuh Watts
210/140 ( 60/40 )
230/190 ( 65/55 )
255/325 ( 75/95 )
255/255 ( 75715 )
315/325 ( 90/95 )
345/435 (100/130)
345/695 (100/205)
345/615 (100/180)
405/875 (120/255)
565/1,035 (165/300)

635/1,1

65 (185/340)

ENG. (SI)

- PEOPLE HEAT GAIN

e heat gain :
sat gain :

X

i

4

2
?

Btuh (Watts)
Btuh (Watts)

J

AU INYVENYINS
IR TUAMINYIAE
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How many hpi (k!
Motor Efficienty

F‘TUEJ’JVIEJ WEl’lﬂi
ﬂﬁ?ﬂﬁﬂ‘imﬂﬁﬂﬂﬁﬂﬂﬂ

46



| _
Sensible heat Btu.(kW) :
¢ Latent  heat Btug(kW) :

ﬂu IENI WIS
Qﬁ'\ﬁ\‘lﬂ'ﬁm ']'JV]EJ']EIEJ
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ENG. (SI)

48

Degree of Activity

a. Seated at rest

Typical Application

Theater,movie

b. ‘Seated, very light work writin

c. Seated, eating
d. Seated, light work,
e. Standing, light

g. Walking, 3mph,
h. Bowling
i. Moderate danci

R
j. Hea work, Hea
k. l!eaz work, // ” \"3\ \
1. Specified By Des
f—" =
y 'i

ble heat gain :
heat gain :

Sen/Lat

Btuh Watts

210/140 ( 60/40 )
230/190 ( 65/55 )
255/325 ( 75/95 )
255/255 ( 75/75 )
315/325 ( 90/95 )
345/435 (100/130)
345/695 (100/205)
345/615 (100/180)
405/875 (120/255)
565/1,035 (165/300)
635/1,165 (185/340)

ENG. (SI)

PEOPLE HEAT GAIN

? Btuh (Watts)
2 Btuh (Watts)

ﬂuEJ’JVIﬂ“ﬂ 8113
’QWW@\‘iﬂiENﬂJ‘W'T]ﬂEﬂﬂEJ
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.~ Sensible heat Btu.(kW) :

‘xent heat Btu.gw) 2

AUBIMBETRWE T
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——SOLAR HEAT GAIN THROUGH WINDOW—]

a. N Window Load
b. NE Window Load
c. E indow Load

TV
| “t”'
,»t 117,

o

L

Ve s s
¥c. Gla ss Block u 0.56 (3.18)

fied by Des

ﬂu:ﬁﬂﬂﬂTWBﬂ

U-factor

|

——GLASS DISCRIPTION———

a. Without Interior Shading
b. With Interior Shading




A. Insulation.c

&)

——SOLAR HEAT GAIN THROUGH WALL—

a. N Wall Load
b. NE Wall Load
11 Load

(avg.)—
0.13(0.72)

B. 8in.(203.Z
C. 8in.(203.
D. 4in. (101.6ﬂ)hce ;

E. 4in.(101.6ms.

F. 41n.(1o1.s-.|h;=53 + Air §

ARIAIN TR

b.

)Block or H.W. Concrete 0.31(1.75)
pacel‘n’ulation 0.31(1.77)

l"

0.10
0.15
0.20
0.25
0.30
0.35
0.40

Specify

0.19(1.05)
1IC 2 0.27(1.54)
03mm.) Block 0.25(1.44)

0.15(0.82)

INYINY
(0.60)
(0.80)
(1.00)
(1.20)
(1.40)

(1.60)
(1.80)

53
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ENG. (SI)

DESCRIPTION OF ROOFS CONSTRUCTION

55

Steel Sheet with 1-in.(25.4-mm.) insulation U:0.213 (1.209)
Steel Sheet with 2-in.(50.8-mm.) insulation U:0.124 (0.704)
1-in.(25.4-mm.) wood with 1-in.(25.
4-in.(101.6-mm.) light weight

13 (1.209)

insulation U:0.170 (0.965)

2-in.(50.8-mm.) heavy wexghhgmrni .(25.4-mm.) insulation U: 0.206 (1.170)
2-in.(50.8-mm.) heavy w ete wi : .8-mm.) insulation U: 0.122 (0.693)
1-in.(25.4-mm.) wood wi ine(50.8~gm. ) in don U: 0.109 (0.619)

6-in.(152.4-mm.) light weight co

2.5-in.(63.5-mm.) wood wi
8-in.(203.2-mm.) 1li
4-in.(101.6-mm.) heav
4-in.(101.6-mm.) h

U-%wﬂ

Roof terrace syste! 4
6-in.(152.4-mm.) heavy

4-in,.(101.6-mm.) wood wi

4-in.(101.6-mm.) wood in. (508 i on U: 0.078 (0.443)

Spcified By Designer

.) 1“"*&%:::5 U: 0.130 (0.738)
U: 0.126 (

wt@h 1-in. Fﬂ§ 4-mm.) insulation U: 0.200 (1.136)
icre X -in.(SD‘Dﬁhn ) insulation U:
2.5-in.(63.5-mm.) w / +8=mm sulation U: 0.093 (0.528)

0.120 (0.681)

2t . : 0.192 (1.090)
6-in.(152.4-mm.) hea xete : i 50.8-mm.) insulation U:

0.117 (0.664)

a. Light Mason : U= 0.36 (2.05)

quaﬁﬁﬂmﬂmﬂ%

PLB

ARIANNIEM N‘Wﬂ%%ﬁlj@ﬂ

U-factor s ?

)




56

EAC-B

ENG. (SI)

DESCRIPTION OF ROOFS CONSTRUCTION

Steel Sheet with 1-in.(25.4-mm.) insulation U:0.213 (1.209)

Steel Sheet with 2-in.(50.8-mm.) insulation U:0.124 (0.704)

1-in.(25.4-mm.) wood with 1l-in. (25, 4"-1! insulation U:0.170 (0.965)

4-in.(101.6-mm.) light weight concrete \{;)/13 (1.209)

2-in.(50.8-mm.) heavy weight concrete wi ;,af 5.4-mm.) insulation U: 0.206 (1.170)
2-in.(50.8-mm.) heavy wexmt concrete with 2-1{‘?(_5.0 8-mm.) insulation U: 0.122 (0.693)
1-in.(25.4-mm.) wood w1&h—%—1n.(50.8-‘.) insulation U: 0.109 (0.619)
2,5-in.(63.5-mm.) wood with 1-in:(25.4-mm,) insulation U: 0.130 (0.738)
8-in.(203.2-mm.) light weight céncrete U: 0.126 (0.715)

4-in.(101.6-mm.) heaﬁ _concrete with 1-in,(25.4-mm.) insulation U: 0.200 (1.136)
4-in.(101.6-mm.) heavy Fop ret ‘Hith 2-in.(50.8-mm.) insulation U: 0.120 (0.681)
2.5-in.(63.5-mm.) w i
Roof terrace system U: JB02)y=—==

6-in.(152.4-mm.) he ncrete th 1-in.(25.4-mm.) insulation U: 0.192 (1. 090;
6-in. (152.4-mm.) heavy weight oi{crgtextft 2-m.(so S—n.) insulation U: 0.117 (0.664)

[Escy t‘n ratuné':to EXTERIOR AREAS MENU
' 2 2l
Eea’ - ’r’ , 'ESC’

: = s !
A\ ’s’ £
. . — e e ——
\| - - - — ——
L/ U-VALUE FOR ROOF )
%4 a. Light Masonry : U = 0.36442.05)

b, Medium Masonry_: U
¢« Heavy s Masonry-. s ;U
d, Specified By Designer

. f"‘ = 0d’ —
'q? . 4

U-factor s 7

0.30 (1.70)
0.21 (1.19)

1]
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—SOLAR HEAT GAIN THROUGH WINDOH—T

a. N Window Load
b. NE Window Load
c., B w-

\\‘t'rt,l’;//.'

o Wdo

c Glass Block : U= 0.56
ified by De

ﬂu J ’T‘V’I’EWIFWE]‘I

alimntgt

QW’]MFWW *

U-factor

———GLASS DISCRIPTION——

a. Without Interior Shading
b. With Interior Shading

58



——SOLAR HEAT GAIN THROUGH WALL—

a. N Wall Load
b. NE Wall Load
c. E Ve 1 Load

) ¢ A -6 o/
ARIAINIUNRINYIA Y
q ,

3 a.. 0.10 (0.60)
b. 0.15 (0.80)
c. 0.20 (1.00)
d. 0.25 (1.20)
e. 0.30 (1.40)
£f. 0.35 (1.60)
g. 0.40 (1.80)
h. Specify '

-Group————Descrir (avg.)

A. Insulation or ick 0.13(0.72)
B. 8in. (203 0.19(1.05)
C. 8in.(203. 'y rete 0.27(1.54)
D. 4in.(101.6mm.)Face Brici 2 .(203mm J'nlock 0.25(1.44)
E. 4in.(101.6mm. )Block or H.W. Concrete 0.31(1.75)
F. 4in.(101.6mm.)Block + Air Space/Imsulation 0.31(1.77)
G. Me iJ arta i s W ame Wal - ) “0.15(0.82)

59
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EBC-A

ENG. (SI)

DESCRIPTION OF ROOFS CONSTRUCTION

Steel Sheet with 1-in.(25.4-mm.) insulation U:0.213 (1.209)

Steel Sheet with 2-in.(50.8-mm.) insulation U:0.124 (0.704)

1-in.(25.4-mm.) wood with 1-in.(25. 4— insulation U:0.170 (0.965)

4-in.(101.6-mm.) light weight concrete ‘&213 (1.209)

2-in.(50.8-mm.) heavy weight concrete wi ,;,,iﬁ 525 «4-mm.) insulation U: 0.206 (1.170)
2-in.(50.8-mm.) heavy wexght concrete with _,._Qo «8-mm.) insulation U: 0.122 (0.693)
1-in.(25.4-mm.) wood with 2-in.(50. 81&! ) xnsuh:..mn U: 0.109 (0.619)

6-in.(152.4-mm.) hght_gp,uht»copcret U: 0.158.(0.897)

2.5-in.(63.5-mm.) wood wi in/(25.4-mm.) insulation U: 0.130 (0.738)
8-in.(203.2-mm.) nx soncrete U: 0.126 (0.715)

4-in.(101.6-mm.) heavy égﬁaret with 1-in.(25.4-mm.) insulation U: 0.200 (1.136)
4-in.(101.6-mm.) h ; lfcrete vuth 2-in.(50.8-mm.) insulation U: 0.120 (0.681)
2,5-in.(63.5-mm.) wood with 2-i (so.a—d ) insulation U: 0.093 (0.528)

4-in.(101.6-mm.) wood wi
4-in,.(101.6-mm.) wood
Spcified By Designer

in. lZ.’l 4—!@.;. msulation U: 0.106 (0.602)

-in ("50 8-uﬁ 1nsu1atim U: 0.078 (0.443)
Aa,J J.a s

ﬁ;ﬁxrnxoa AREAS MENU

S - ’r’ , 'ESC’

T™MB

- — “rg

_;———-— U-VALUE FOR ROOF

a. Light Masonry 0.36 (2.05)
b, Medium Masonry = : U = 0.30 (1.70)
c. Heayy - Masonry| : U = 0.21 (1.19)
d. Specified By Designer

‘ w. :ao 4= &
'd,

U-factor : ?

(=]
]

PLB
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EBC-B

ENG. (SI)

DESCRIPTION OF ROOFS CONSTRUCTION

Steel Sheet with 1-in.(25.4-mm.) insulation U:0.213 (1.209)

Steel Sheet with 2-in.(50.8-mm.) insulation U:0.124 (0.704)

1-in.(25.4-mm.) wood with 1-in.(25. )  insulation U:0.170 (0.965)
4-in.(101.6-mm.) light weight conc: l 0.213 (1.209) i

2-in.(50.8-mm.) heavy weigh WS\ wit (25.4-mm.) insulation U: 0.206 (1.170)
2-in.(50.8-mm.) heavy wei I ! e 1 50,.8-mm.) insulation U: 0.122 (0.693)

1-in.(25.4-mm.) wood with 2-1in.(50. sulation U: 0.109 (0.619)
2.5-in.(63.5-mm.) wood wi : L\...gggx; U: 0.130 (0.738)
.126 (0.

8-in.(203.2-mm.) lightl wei U:
4-in.(101.6-mm.) hea 1 icret w‘i’th 1-in.( -mm.) insulation U: 0.200 (1.136)

4-in.(101.6-mm.) heavy ete|with 2- 1n.rag a-—.) insulation U: 0.120 (0.681)

Roof terrace system U: "
6-in.(152.4-mm.) he: .E%S.(xn.) insulation U: 0.192 (1.090)
6-in.(152.4-mm.) heavy § (Sl,q_‘s-m.) insulation U: 0.117 (0.664)
4-in.(101.6-mm.) wood . 4= mm 1 nm:f,‘l U: 0.106 (0.602)
4-in.(101.6-mm.) w i .+ (50 8-mm. ;%s ation U: 0.078 (0.443)
Spcified By Designer "

™B
|
L
i Sl
a. Light Masonry U= o.aﬂ(z.OS)
b. Medium Masonry U = 0.30 (1.70)
ﬂ ' = 0.21 (1.19)
s

U-factor ; T




LAR HEAT GAIN THROUGH SKYLIGHT
Skylight area : T
sc : 2 '
v! r i <

l (7B ' iy
- Augdnendnens
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PRINT SYSTEM

a. Peak Load
b. Thermal Load Analysis
c. Hourly Load Calculation
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Typoxxn‘tor‘ 1 f; DN« oo

The IBM Persons ompPU |
Version X.XX

) —
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RIANTAUNNINGIAE
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P 1

PROJECT NAME (4
SPACE NAME : 3
FLOOR AREA SQ.M. : T
NUMBER OF PEOPLE : ?

e
« 04:00 am."

ye. 05:00 am.

A £2 106 3
1 |
U/

h. 08:00 am.

i. 09:00 am.

Wi b 2]

OOLING LOAD TIME:

. 13:00 pm.
. 14:00 pm.
. 15:00 pm.
. 16:00 pm.
. 17:00 pm.
18:00 pm.

nnnnnnn
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VENTILATION LOAD MENU —

a. CFM (L/S) per Person

b. Air Change per Hour
C. Specif otal CFM (L/S)

"R ‘C‘\_;

,’-""
V lf/:gt' ‘t\x‘\\‘
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Temp. Diff Between Room Temp.

? Deg.F(C)

AuEINENINEINS
RININIUNRINYIAY
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e

Specify Percent of Safety Fac t

=\
.

/%!i\\* S

ﬂ‘lJEJ’J‘VIEWliWEl’]ﬂ?
ammnmum'mmaa



78

NUMBER OF PEOPLE :

9

ol
‘@
ol %
m Pru
2 (= ;
-
2
= 0
= &
a? C
=
&



Location at <B>angkok or <C>hiangmai: ?

VBN NI
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NUMBER O

81



Location at <B>angkok or <C>hiangmai: ?

) . J

AUt éﬁ'@@?wm
ARIAINIWENIINGIAY

e
g. July

h. August

i. September
j+ October
k. November
1. December

.. 3 i




o

83

:00 pm.
b. 02:00 am.  n. 14:00 pm.iy
c. 03:00 am. 15:00 pa.

YR TREN

g. 07:00 ‘-. s, 19

"!,W:;ﬂ\"l"li‘imﬂif’iﬁ A Y

k. 11:00 am. w. 23:00 pm.

1. 12:00 am. x. 24:00 pm.

.: i



AR1AIN

'*'n&?éi"ﬁ)ww

h. s.hedule No. 8

4?

—— OCCUPANT LOAD VARIATION -1

c. Schedule No. 3

79
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—— TRANSMISSION HEAT GAIN THROUGH WINDOW —
a. Glass No. 1

b. Glass No. 2
c. Gl s No. 3

H
—e)

// ..\\\

ﬂu awaw%’m ..“5

Qma\ﬂﬂmubfmw TE;

Temp. Diff. : (4

85



—— TRANSMISSION HEAT GAIN THROUGH WALL ——

| \\\\ I &é
— Wall -’

— wal N

!

VNP IPTEST

Temp. Diff. : 7

86
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uﬂqwsﬂswa1ﬂﬁ

Temp. Dift
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89

[- TRANSMISSION HEAT GAIN THROUGH PARTITION —]

a. Partition No. 1
b. Partition No. 2

a. 0.42 (2.39)
b. U 0.35 (1.99)
c. : 0.25 (1.42)
d. U : 0.50 (2.84)
e. : :

LU : Btu/(he Sq.: . E) sq.m. C)

3 =

] | i

AUt ’mamliﬁ”mﬁ—

2
¢
e

Temp. Diff. : 2

amqﬁf*mﬂmﬁm |




—— TRANSMISSION HEAT GAIN THROUGH WINDOW —

a. Glass No. 1
b. Glass No. 2

AUg INyVEwmAs

RN TU RTINS

Temp. Diff. : ?
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—— TRANSMISSION HEAT GAIN THROUGH WALL ——‘

\

‘\“ k
. Wal1/ Mot
;Wall 0.3 -

d: va

|

Temp. Diff. $ g

TBB

91
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RANSHISSTON HEAT cu“xn.nm
:
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1. 99)

\ 5 (1.42)
. C)
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TRANSMISSION HEAT ¥ THROUGH FLOOR —

-




TBE

TRANSMISSION HEAT GAIN THROUGH PARTITION

a. Partition No. 1
b. Partition No. 2

ITION

o
’\\\\

Light [Constru - - )t 0.42 (2.39)
Medium Cons ion Partition 0.35 (1.99)
Heavy 4 U : 0.25 (1.42)
Wood Constr U : 0.50 (2.84)
Specified B

i

sq.m. C)

TBE
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PROJECT NAME ¢
SPACE NAME : ¢
FLOOR AREA SQ.M. : 2
NUMBER OF PEOPLE : Ve

——Design Honth-—‘_ =

FRO
f = LING LOAD TIME————

75—
13:00 pm.

March “
April

:rnmmn.go‘?

i. September

ember

W) T N TEE

January
Feb "r?1.lgufﬁ“V

@y ingnimangss

1

. -“?"" 14:00 pm.

100 :ﬂ 15:00 pm.
d. 04:00 ame

16:00 pm.
| e 05:00 am.

ﬂUO?!

. 17:00 pm.

i. qaiPO am. u. i&joo pm.

-------

97
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?

2 TO
————COOLING LOAD TIME——

a., 01:00 am. m. 13:00 pm.
b. 02:00 am. n., 14:00 pm.
c. 03:00 am. o. 15:00 pm.

16: OOp-

e
i = \\

. —-Schedu

AUE D AN S

qmmﬁmmmwmas

0w 00 a9 o,

222 - 7§’

READ DATA

'
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VENTILATION LOAD MENU ——

a. CFM (L/S) per Person
b. Air Change per Hour
c. Specify Total CFM (L/S)

-{ VBC
Vol . ?
r & ‘,‘:.
AIR PER
e AAdr .
d. r C Hour
Hour
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Temp. Diff. Betwéen Room Temp : ? Deg.F(C)

0 ]
AULINENINYINT
IIRNTUNMING1AE
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7

Spocity Percent of Safety Factor = x

E W U‘%

F"'Z-;-"'// A\Y ~‘*~?“‘-.;
Wé\ .
= \‘\

ﬂuﬂﬂﬂﬂﬂﬁwmﬂ‘i
ﬂmmnimumwmaﬂ
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e

LIGHTING OAD VABIATION

4 |
06:00 0 18:00 10

AuiEReiing

- mIAERBIANINY

; *SPACE’
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>

[— EDIT OCCUPANT LOAD VARIATION —

‘a. Schedule No. 1

RN IO WM

SAVE EDITED SCHEDULE NO.X TO FILE
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r EDIT LIGHTING LOAD VARIATION —

a. Schedule No. 1
b. Schedule No. 2

wu l-

""\.

odu

-
’;’;ﬂl l\\xﬁ“‘\

ama\an‘mwﬁﬂmm

SAVE ID!'I'ID SCHEDULE NO.X TO FILE

®
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RECOMMED VENTILATION

. None Smoking 7.5 ( 3.5 ) cfm (L/S) / person’
« Smoking 10 ( 4.7 ) cfm (L/S) / person |

c r ) .
4 ' 20 A 9.4 ) cfm (L/S) / person
e. Smoking B\ ) cfm (L/S) / person
. Smoking 0 cfm (L/S) / person

: ;
g




k ENG. (SI)

RECOMMED VENTILATION

b
c
dl
» 4
g

e. Smoking e __‘ha 25 4 )vcf- (L/S) / person
. Very Heavy Smokii M 0 é cfm (L/S) / person

None " Smoking 7.5 ( 3.5 ) cfm (L/S) / person

. Smoking 10 ( 4.7 ) cfm (L/S) / person
« Smoking ( 7.1 ) cfm (L/S) / person

Smoking ( 9.4 ) cfm (L/S) / person

110
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MR MINISIIDINEMUANDY

Dry-bulb perature

ﬂumwﬂmwmm

<a'lm - 1 1Ullﬂﬂ\m"ﬁ mamvmunuam il'laﬂﬂ'ltl'luﬂi)\l uawmﬂmuuanum

’QW?@\"Iﬂ?ﬂJ HR1INEIRE

ﬂ?Uﬂﬁ‘i"’lﬁ'\uﬂ'ﬁﬂ"u’lm ('*ﬁﬂﬂ?ﬂﬂﬂ‘mu'l 1-150, 1-151 Carrier,
Handbook of Air Conditioning System Design ) l?ﬁﬂﬂ“ﬁ?ﬂﬂ?ﬂ1ﬂﬂiu

cfm = RSH / (1.08 (trm - tidb)) (¥v-1)
cfm = TSH / (1.08 (teab - tidp)) (¥-2)
GTH = 4.45 cfm (hea - hia) (¥-3)



112

E
teab = ((cfmra X trm) + (cfmoa X toa)) / cfm (y-4)
hea = ((Cfmra X hrn) + (Cfmoa X hoa)) / cfm (”‘5)
nh e
| cfmra + cfmoa (4-6)
| UMD INAND
iy
INFNNITI WO ATV INATARN T
N"UUAF
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