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AR-6. Structural Calculation Sheets for Qutdeor Equipment Foundations
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6.1.1 APPLICABLE CODES AND STANDARDS -

1} For design and allowable stress of structural materials

Reinforced concrete structure
- AILJ. : "Standards for calculation of reinforced
concrete structures”
'Foundatibn
AIJ : "Standards for structural design of building

foundation™

* AIJ : Architectural Institute of Japan

6.1.2 STRUCTURAL MATERIALS TO BE USED AND ALLOWABLE UNIT STRESS
1) Qualities of materials
Concrete ; Comperessive strength of 28 days
Fc = 210 kg/om?
Reinforcement ; Deformed reinforcement
ASTM A615 Grade 40

fy = 2,812 kg/em2

2) Phyéical constants for structural materials
Modulus of elasticity

Concrete ' 210_t/cm2

Reinforcement 2100 t/em2




3) ALLOWABLE UNIT STRESS

i) Allowable Unit Stress'of'COnéreﬁe'(kg/cme)

stresses Permanent Stresses Temporary Stresses
Compress | Shear Fond Compress | shear | Bond
" Materials A B C

Normal |[Plain bar 8.4|12.6{ 8.4 | Permanent { Permanent

concrete |Deformed 70 7.0 Stresses| Stresses

Fe-210 | bar 14.421.014.01 55" | x 1.5

*  Remarks A : Top bar of flexural members

B : Bar, except "Item A", of flexural members
C : Anchors and lap splices

ii) Allowable Unit Stress of Reinforcing Bars (kg/cm@)

Stresses ' Permanent Stresses Tempofény Stresses
Tension Shear Tension shear
Materials Compression | Reinforcement | Compression | Reinforcement
Deformed bar 1,870 1,870 2,812 2,812
ASTM AG1S
Grade 40

Ve
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6.1.3 LOAD COMBINATION

1) Load combination Tor steel and concrete structure

Long term loading

i) D.L+L.L+M.L+C.L

Short term loading

i) D.L+L.L+M.L+C.D+W.L

34) DLL+L.L+M,L+C.D+S5.L

where,
D.L ; Dead load
L.L ; Live load éh@_over burden load
M.L ; Maqhine load:
C.L . Crane operation load
C.D.L. ; Crane dead loéd
W.L ;7 Wind load
SAL ; Seismic load




6.2 FLUE GAS DUCT SUPPORT

_§}.  GENERAL
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§2. LoADING PATA
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SEISHMIC = FoRCE -

' I
He olr2 8550 = 375

;{'.bo
WIND ForCE
3.5
Hy = 055 (0%108)x15%« 26 = 702°
P« oS x0T /80 x 48 < 756
250 x £ = 375 *
75t

.

375 <(8504 280/2) = 3 FT
Y90

7o2*
7567t

7025 980 = 3B T




$3.DESIGN OF FOUNDATION

1

. OUTLINE OF ROUNDATION

CHECK OF BEARING PRESSURE

Check of Pile Rea'ét.ion-

Py =7sib/s + 8003022y = 374 Tede <37
Pi'= 9934/a + 8013/ 2) = 2537 e

DESIGN OF FOOTING

ic N :,gg 19 - HE
Y ER T
=5 -
ICON I
~a [N Y
m by g
O Y d S
1og 1o
T8 |
bl g ]
I
3 400 ]
Foundation weight
Nf=24 (36+3519+ 125190 x0T )
P83 (35,35 - 19\0xTIx0> = 45227
LOADING
) R | Bx (0 | By (D
- DL 37.5°
L.L
|_.~_
5.Lx o ERED
S.Ly 0 375
E.Lx - 7\5(7 702
W.Ly
Stress at botfom of foundation
1
R = 3750~ 75b 5 4522 « 756
M= £88% 4702« 170 = 80-.73 A

T' -
Factored Load _ Pile Reacti:on
Load case SNy SH| P P1'
W | tm | @wm | (W
D.L+ L.L 37.5¢ |
D.L+ L.L+W.L
D.L+ L.L+S.L
DL+ W.L zqﬁ4 50.73 | 3714 | 25.83
Stress o
. [ RF = 25,83 t
HF = 2583, o0 = 258 ™
Reinforcement
D=1i00 cm &= 35 em =1/8d =135 cm
MR |
nec At = =123 ot 19- %5
ft«j \ (aa 33."“5)
a ERCIE LN
¢ = = ||.02 Crn./
fa- j
Q 03
T = - 096 ¢ 7P ¥z
b- j '
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6_.3 TURBINE OIL STRAGE_ TANK
& FOUNDATION  PLAN  AND  SECTION
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§2. DESIGN oF FOUNDATION

2-1.  DESIGN oF CONCRETE PHE

Foundation weight

Ng = 245 {o5x50:82 + 02405 x(80+ 5.°) «
= 54-24 t

LOADING
DL N= g0+ 05x2 =gl.°"

Stress o bottom o-[' toundation
N= 810+ m2 = 35247
M= e

Check of Pile Reoaction

po= 13524 /g = 25 Youe

2-2 . DESI&N  of  FOOTING

i Pt Pz
] LA
¥ T 3
& A 2y
P—IOP kR 'L 20 b;o_}
why = 2‘4-, olg x 2'5 = 3‘00 VV"\-
Po= 80.0/2 x vz + 28 .02~ 05 x 2.2/2
Po= 05 + 28:02x15x15 = 122
' 6385
L/I\\\h//fQ 73
F-3
5.26 4"
1 (233%)

D= 50 ¢ d=40cm J= 3F° cm

M 63% x 155
= . e = 5/ 2
At™ $57 % amox s 0.5" em

a 233 xi0?
To 3} z] % 35

¢ T rm———m @ ————e———m——— T 31.70 C e ¢l Qa,ofh

2}
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6.4 FUEL Ol  SERVICE TANK

§1.  FOUNDATION  PLAN  AND SECTIoN
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§2. DESIGN  oF FouNDATION
2-1 DESIGN  oF  CoNCRETE  PIE

FoundoFion weight

Ne = 24« (832 «83/z«TL 205 + 392304 T x02)

q1.59

Seismic  force .

H ~ ol x298° = o987

styess . ot botfom of - “Four'\clo:ﬁon,

- LoNG. " TERM _
N = 298° + 97.59 = 395,57
M = _




Check of Pile Reaction
Loné& TERM
P 39551 / q =

CSHORT  TERM

. (337+ 276" 2)x2

43,98

YP‘.\e <

45 'E/P;)e

1564

2
3.4
395,59 7E o
P| = q O W = Sl"‘ %;}e 4 4‘5 x2 35 .go t/?;k > 0
oK.
2-2. DES/GN  OF  FooTING
LoNG  TERM
W
A A A
Elsol 3 ?OO 1 3qoa LSED
w = 2'?2"/( 8“‘/2 x 3‘4/2 < TL) X ?_7" = )322 t/h\,
ta7q '
SHoeRT TERM ~ e 78
. 2 = % o 44 S?
) "L ' - 32 g
W (4_7? N ) x 276 = 1384 %,
LoNG  TERM D=50%w d= 40% 3= 352
13 T - ~ 24 2 o 27b e
24, A‘t ft' 3 = 36 Corn ) “6 o 200
x PO Sy 0 (A5=3?,76(},,)
el T™ T — W b21.3 P = 84_°':n
r @ For 3 42. C,..., -
Lens®) 7. L og2b e
b-J )
SHoRT  TERM
L = z
3 A ol Amﬂ?%&)
' g litm ¢ = 2.8 cm P = 84.5%,,
1 (a2 T- ¢H < Aed

1%
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. AR-7. Calculation Sheets For Air Conditioning and Ventilation Sﬁstem |

For Main Powerhouse
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1. DESIGN CRITERIA

1-1
1)

2)
3)

4)

5)

DESIGN CONDITION
For air conditioning system
{a) OQutdoor air

Summer : 42,2°C DB, 28.6°C WB, 37%RH
(b)'Rbom & :
Summer £ 24°C#2°C DB, SO%RH

" Winter - : Mot more than the condition in summer

Minimum ventilation air vol.

" For Coﬁtfol-Room . '25'm3/Hr person
‘Lighting ' 20 w/m2
People

Refer to "Cooling and dehumidifying estimate sheets"

LOcatién .
R 25.4°(NT, 68.3°(E)
K :



2.DATA

Data used for load estimation is based on Carrier,s Design

Manual of the newest condition.

2- 1 outdoor air
1) Dry Bulb

- Time

: 1 11 12 1 = :
: 8 9 0 3 _14. 15 16 | 17 18
°c 28.2 30.3 32.8 35.7 38.4 40.4 41.7 42.2 41,7 40.5 38.7

2) HUmidity Ratio

Timé
1 1 14 15 1 171
punidity Ratio ° 2 10 "t 12 1 6 o
g/Kg 19.1 19.0 19.0 19.2 18.9 19.0 18.8 19.0. 18.8 18.9 18.8

Ly

B .

2.- 2 solar heat gain
"1} Peak solar heat gain thru ordinary glass

EXPOSORE NL . | _ , o .
HEAT NE  SE SW  NW  HORIZONTAL  SHADE
Kcal/h m° (366 252 252 366 674 47

2) Solar gain correctiod factors

for steel sash : 1/0.85
for dew point H 0.94

3) Load storage factors , solar heat gain thru ordinary glass

mm 8 9 10 11 12 13 14 15 16 1T 18
NE 0.57 0.46 0.30 0.24 0.20 0.19 0.17 ¢.16 6.5 0J3 0.1
SE 0.47 0.61 0.67 0.65 0.57 0.44 0.29 0.24 0.2t 0.18 0.5
SW 0.08 0.08 0.J0 0.24 0.40 0.55 0.66 0.70 0.64 0.50 026
W 008 009 0.10 0.0 040 0.10 0.16 0.34 0.52 0.65 0.64

NOTE : Venetian blind to be located on the inside of glass,

{ Overall factor is 0.65 )

e



?2 - 3 Equivalent temperature difference ' ) ' 3
1) For wall S ' ' '

| - Tm: 8 9 10 n 1213 _1 4 1S 16 17 18
‘NE. - 46 7.9 168 160 153 133 1.3 119 126 130 135
SE 54 86 LT 124 136 138, 133 129 124 118 ns .
W 26 31 37 50 53 38 121 158 186 13.2. 195
NW 37 45 53 66 79 101 ‘11'.3_ 135 4 195 232

.These figures are basing on mediud color,. 6utside air
temperature at 42.2°C DB, inside air temperature at 24°C DB
daily range of 16.7°C and specific weight of wall 200Kg/m°.

2) For wall .

TRNE

;(T) : e ' -.  8 9 10 112 13 14 15 16 17 ' 1§,
NE © i57 162 1638 148 128 127 124 130 137 136 135

SE T4 96 121 131 141 144 142 131 126 120 115

SW 49 28 37 57 10 .122 149 173 203 204 205

N 37 4T 57 74 91 13 124_ 158 183 224 255

These ngures are ba51ng on medlum color, out51de air
temnerature at 42, 2 C DB, inside air temperature at 24°C DB
~daily range of 16.7°C and specific weight of wall 100qun .

*3) For roof -

) ™™ 8 9 01 213 14 15T 16 17 18
. Q¥ FOOL : I = - , . .

°c’ 10.3 10.2 10.8 12.4° 14.9 18,0 21.2 24.0 26.2 27.8 28.3

These figures are bas;nq on medium color, outSLde air
temperature at §2.2°C DB, 1n51de air temperature at 24°C DB
daily rangero: 16.7°C and spec1h1c WEtht of wall BOOKg/m .



3 HEAT TRANSMISSION : K-=Value

MATERIALS THICKNESS RESISTANCE AIR FIIM | K-Value.
: (oo ) | (mdHeC/Kcal) | (m3H°C/Keal)| (Keal/mPHC)
(D caneRETE Yo = o0k
o Block. 20 0.067
‘ @ SAND L o015
D AsPHA LT 10 oo
RoOEING '
- D) coNCRETE 100! 0.0
(5 pEcK PLATE: 1.2 - -
s (BAIR SPACE: _ _ 6.%,
(D GLASS wWoel. 50 .36
CEILING 25 8132
Ml p iR L.
(2.13z) 0. 46
CElung 1. e - y ' :
Floow 4. . _ Y= .0Z5
o Ocemenr | 30 0.0Z3
._MoRTAL _ "
Eanpep bo 0.684
CONCRETE :
S)ASPHALT 1o o /o8
WATER PRasFE| . '
@ craic RETE Loo o071
(5) PECK PLAT 1.2 -
(D) AlR SPACE . 6,2
(D CEILING. 25.% o.132 : .
Yi=o0.125
(o.868) N
FlLooR % -
CEILING 2. Y=o les
OvivrL yd o.ob54 :
: ASBES[eS TILE
e (QEMENT z8 p.02Z
: ' : HopTAL '
() ronie RETE | 100 0.0}
@) pECK_PLATE L2 — .
' Yiz 0.2y
(0.247) 252
FlLooR 3.
. Y, = 025
() FlooriNg (2 0086
; S (Daig SPACE j 02
f‘l : BcoNC RETE 120 0.093 '
/ (DDFCK_PLATE 1.2 — _ i
- : e yi=0a2s
Co-629 ) r )59

Piry

i,
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HEAT TRANSMISSION : X-Value
{ TYPE OF STRUCTURE| MATERIALS ' |THICKNESS| ' RESISTANCE | AIR FIIM | K-Value
- SR 0 (mu ) | (mPHec/KReal) | (nPHC/Keal)]  (Kcal /mPHOC)
. . 19p = 6.08 '
) @PRECBST AZO 0.586
| CONCRETE - -
@ arass we g0 136 .
DAIR SPACE 0.2
@) PLASTER BOAE 1z IV R
: Tiz o433
C1R93) ' 01'53
. Lo To:_Q_QE
D conNCRETE (s o334 L 1
block |
@ AR _SPACE 0.7
@ PIASTER BoADl 12 WYY :
SETNNIN Yi= ol33 )
(8! ) 1,29
_ : Yo =0 .08
(DSTEEL . - - o
(@) G ASS woo 50 136 .
. |®AirR_SPACE] . oz
FPLASTER iz e.ofd L
BOAD ' g
. = o033 :
_Cugon) 0.5¢
. : . i Y= o133
 concRETE | e 0. 334
Btock _ 1
® FIASTER K4 o 0bd .
BoAD. : :
_ i Ti= 0,133
Cobbd) | /151
. _ : Yie=o0.133
. [DPasTER 1z o 054
L _BoAD :
@aIR_SPACEL L 0.2
(D PLASTER 12 o 0664
RoAp : '
‘ : 1Yi=0.133
(5% ) 169




HEAT TRANSMISSYION : K-Value
TYPE: OF STRUCIURE | MATERIALS . [THICKNESS RESISTANCE | AIR FIIM | = K-Value -
(om) | (n%H°C/Keal) | (m2HoC/Kcal)| (Kcal/miec)
a3 ; _ —{Yis o 133 :
farmimion 3 PLASTER iz o ohd
: BoAD : '
]Z (D LoMCRETE | 150 0:33%
& _ BloCK o
0 Z D) GIAS woo o 1.36.
@) PLASTER 12 2. 044
BOAD
" +i=a.l33 ;
(7.008) 0.43_
pec i :
. : 7;': ¢|J_33
(D sTEEL 1.* i ' '
® AIR SPACE - ot
sl | 1 ! :
. Y 7-'0..;33 A ]
4 O..érgé ) 2.'§
NDew (o0T) :
wiINDaW ORDINGRY 3 5.
GrlASS ,
wiNPOW CIN) : —
. - | ORDINARY 3 3E
ol ASS

7
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4, RooM LoAD SOMMARY

4-1, Ac-z2
1) RooM PEAK LoAD ]
- T PeEa K LoAp .
no | rooM naME R.S-H R.T.H_MCM:EB CEHUIM AR [ oUT AIR
R 1 xwla) | (ks ) [ADPEE] (™) | (w/n)
SRR GENTRAL - AR |
o-2 |toNTROL ReoM 42.936 | 43656 | 124 650
SuB ToTAL. 42,936 | 43,650 | 128 | yabool 650
B smET _ReoM Amttl 49112zl 1470 150
 |Fez{ REST RooM_ 1213} aqts ) gzl 450 | 5o
ez CW#EREN(;CEL{%{H , 5358 4169 18 |- 1@50] doe
o ELECTRICAL S . : '
MEMT . _ b
- {F4 RE-FS’EI?;Z) RooM. 0.0Z3| 10851 125 | 3406 | 300
F-& PAB‘:{ Roo M 3433%| 4.2z31 124 _}‘330 Wirle)
0B TeTAL 249871 z7149 8§ 500 toco
ToTA L 67.893) r10.80% | 128 | 23,000 y¢ko



2). LoAD SUMMARY (TIME)
| | | wies Ares 5. oe
No. | RooM NAME | ERSH|E.RTH| E.RSH|[ERTH | ERSH | ERTH
- S (Cealsu ) | (Reath) | (Redd) 3 (RedA )Y (Ked/o> H{Kend/s )
|PPER- I CEMNT RA L ¥ v BE = .: ‘
p-2 |conTRot Reon | 472.936] 43456] 42568 | 43.2718] 41.670]| 47.380
sor Total | ez fsel| wzesd] ¢esuy | «3.273] €670 42.3%0
“F T F
F-1 SHIFT _RooM | 43581 47186 4.2¢65] 47191 AZ15] 4441
- ro ¥ | N
=-2| REST Rood | 4195 | 1318 L2131 e 1166 |.308
Ay 3 LI
¥-3 | CoVFERENCE DooM 5331 | 64691 53eBl <14F] B30T 618
ELECTRICALT NG S
-4 jf:?EP@IQ 2 0t 9905 | 16.437 ! 16023 | 10.55] fool3i lo.54]
SUB  ToTAL! 7¢.t80 | 76.79¢| z¢futl ZT146 | 28.633] 26851 |
AC-Z]  ToTAL 878516 | Togsz| 4743 Tod2¢l cd.309 | 89211
| P ; _
i |
1
H
i
i
* ]

()

: .d'“-l.\

<
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4-2 Ac-4 "

_ | o mwee 9
A - |BREA_ 'UOLUMEFR)H,E! R.S.H | R.T.H_ [thnicated]pesom. 4| our.AlR
|No | RooM  NAME |57 | oy N NP - :
L R ) | ) || (RedAY | (kMY aDP) (™A | (TA)
2 R : T : T
?ﬁ»g ComM PUTER . RooM e , _ ' _
o- 1] OMIT Ne.z | B4° | 757 |4 | 23154 | Zaoqe | 130 B.doo | 1ov
| CompLTER Robm |k . o '
6-3) OMIT Nzt 1272 [ 2815% | 6 | 35.257| sy 685] 130 | 12.300 | 150
ToTAL ZH'-.Z' 633.6'5 to £q o 1} 5‘?«725 I3-°._‘ : Zo.'? oo |. ZS'Q
- ' SHF=0.99.
4 -3 AC-3 .
S : ARE: UOLUHE ER.S. T ' 1 LAIR| QOT.AIR
NO M NAME. RR‘c:Eﬁ L FROPLE R:wg H R H BJD_I(AT&] DEHUH.A!E oot
VI_ECC‘_ AR (mY) {nd) (K /) (KO‘!/;O) ADPCe)| (/) (“/")
|Mezzy UNIT Mo 4 ¢ No.Z T : _ | :
| EB T genT roomn | 21872 605 & | ar3z | a4z.060| 13 | 14.600] 150
ToTAL 283 6™ | ¢ | ara3t| azite] 43 tdboo | I50
: ) a _ ..‘;HF'=0.‘?? )
4—4 Ac=4
No | RooM NAME  |AREA |VOLKE EOHE R.S. H | R.T.H - OIGER UM AIR) OUT-AIR
) T @ ey | ey | (ke b)) [ADRCO)| (k) | CAD
TMEZL] o ' - T — )
Jri-1 | FOEL (ABoRaToRY | t557 18340 | g4 | 4.265 | L&o§ 12.5 ] zzee | ioo
M-z |usTeomenT Roors |3475 | 3793 | 9 | 12.976] i3.964 | 2.6 | 4420 | zto
o TAL. "] 19235 | ze.o6d |1z 8 | 6606 | 310

‘6l‘fF= 8’196



.- COOLING AND DEHUMIDIFYING ESTIMATE(METRIC)

Incuming Mo, |noumED By . Suegr No. : Vo
TJob NAME AoonEes DATE ORIGINAL.
Seace Useo For cFITRAL  CONTRolL. RooM (o - z_.) SYSTEM REVISION
Size_ mx me 32810 o x 3 miHi= QNR.8T  m PERSON I CHARSE,
i AREA ox [SuN Gam OR Keal/h . o AM . AM
1ved ‘Quanrrey | Teme Dir Facron. 2:p0- CoRRECTION E“‘j"‘?t F'pn R P.M. Peax _LDA:D : PMI
. SOLAR GAIN GLASS - . |a:ee | 5108 HOURS OF OPERATION Houn { ~ )
kﬁﬁ)_ a0 mx 21 ot g %858 L3l 35 | aB ) Ourswoe Desian Conpiwrie  'COB - CWB' | %RH
mtx x i : Conoimons, DBT | WBE I SRH | DPC 1" g/kg
e prY" T ; Outece | Q2.2 1286 | 37 | 19.0.
' m' X X i Roowm 240t 1806 1 9.4
L % % ; T )oermmence] 182 Ixxx I xux | xxxt g4é
SOLAR & TRANS GAIN—WALLS & ROOF ) : TIBLIND 'lmwaxs‘_rmctnomsbz.Hsnss) LMD
war (SE) 1327 mx R 0.56 G649 | 43zi B8TIcLASS |ORDNARY. THICK. ABSORBENT. % . DOUBLE
- X x i COLOR  |LGHT. MEDUM. DARK, o
e X 3 L WEIGHT | kg /m} FLODR) ngrmtOWALLY
m'x x IINTERNAL HEAT; Wmt m/PECOPLE
Ropr—SuN m' % x " INFILTRATION
RooF —SHADED . miX = . X . ' | S winGHG ) ‘ -
TRANS. GAIN—EXCEPT WALLS & ROOF [ Revoiveic Doors PEORLEX ‘CMHIFER
GLASS 3e mtx 132 x sit iz‘]q 271! 258 joren Doons Doorsx - CMH/DOOR
Crams _ 76.°4 ™' q,! x_|1é 7193 | nal| 1119 §Exmausy Am : i .-
Fuoom  37EE% wx q.f x =282 rszq [ns2zlegrb Canck m X CMH/m | {
PanTmont]) 7374 mix g1 x 1.8l 1eotd | 7841 12 INFILTRATION CMH L
@) 2.7 Yx a1  » 1,6% : 42 | 4] 381} VENTILATION
Door CIAN)54T « 9.7 x 7.5 o6 | 1051 4b} SPeomex  ZE CMH/PER.] 125
GLASS(IN) 3.68%x b 5% hZq) 23t ] wx CMp/mt - | L
INTERNAL HEAT ! I VENTILATION CMH w ! Lise
ProPis : L PeoreX ). i 2p5 ] zabi 206 SENSIBLE HEAT FACTOR ‘
Kw 29.7 Kwx o8 x - 860 20'434| 2043l gl o\ 42.934 _{ERSH), ;98 (11%%)
LiouTs 37829 x26 wx vo8| 2091 | 103l qofk 43. 656 LERTH) o
AppLianvces ETE " DEHUMIDIFIED AIR
: ArraraTus DeEwPOmT L IZ-". B
FhERMAl Sromage . mX deg % ; . - 42.9%6 (ERSH) .5 06 CMH
. Sub Torald ' : E {24 RM- IZ‘LADP)(i —S-PF} x0329 _' .
S arETY FacToR . 2 i ! NOTES : . .
Room Sensiece Heas Sub ToTau 3220 138394 3148 =R T 238 x ia:ls +5o fﬂm—;azg??
SuppLy DucT SuppLy Ducr FAN i ’ ) : =z ‘
Heatr Gam - +LEark Loss +~HP =|0% 3872 | 3 3% GLASS (SE):1BxyoxZ=52
EYPASS OUTSIDE AR 650 cm-crfg_lg.g, o' arrozy 344 3341 2| \NHLL- (‘5E )= T B2 RO 122 e
EFFECTIVE ROOM SENSIBLE HEAT B | 472934 147548 41¢% o ) ety )
ROOM LATENT HEAT ; -PAET‘T’D’J“) L2752 30 _(36 4+ 3.0 )=z 4 i
INFRTRATION CMH X g/kEX 072 ! iy tz) 15 ,(3;9-_.“‘3.:: 2.7
PEorLE PeEOPLEX i : : o oy oL e
STEAM 2 ig/hxd’q 540 ] 1 pDoor(INI G odrzox3=EF
APPLIANCES ETC. C—_‘—LASS(:EN.) 305 k= 3-55 5
VAPDR TRANS. = o4 .
Sub ToTaL
SareTv Factonr ol } FLeoR ¢ SR
Room Latent HEaT Sub ToTal ) 24.5 45 | 248
Sueriy Duct LEaxace Loss o % el 26 1 2%
Brrnss Qurse ARSOCIH x §,b grkg %0 BF % 0.72 450 |.4490 | a4o
EFFECTIVE ROOM LATENT HEAT - M Izof Fe 1l 1o
EFFECTIVE _ROOM TOTAL HEAT w ] 431656 43778 4238 .
OUTSIDE AIR HEAT
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(1) CONDITIONS

| , bB w.B E‘HTHALPT
QooM ‘ : 2¢2’C g’C-- ' K("‘/I*B
oUTSIPE ¢ 472°C  g4’c 220 kel /g

R . 'H. R '41.73‘3_ y:a»?/n /2- z20.86" KGJA

g HF 0?? |

: bEuumDiFiED' 'A;re : ;a,,gc,o'h@%_ = 7300 "y,
' DUT AIR _ _ : M 'isaf Rl '/7,._-'_"75-

 RETURN. AIR 14450 "h fe= 1235

_' (2) 'F?E@u'rRED cooLLING  cAPACITY

s, X TT.C + '7.2Z_S x 1.5

CMIX PeINT =
R 7. 300

= pewelfieq
lalies . BE

{ 3ee "R, (18 -BT ) (- 0l ) x 195

" @ PEAK LoAD (FM 3700 )

CERT.H = gz H 0

| O_UTS‘D.,E AIR Hé_AT IBOC‘:Ig Ty -oi)xozq= (3"
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(1) CONPITIONS

_ DB w.B ER}THA_LPT"
Fééx_:s.ré(_ otz e e | s % e |
CouTsIDE 1 4zETe wbTc zperad/ig
R s. _.H_._'.. | 19.235 Km’/ﬂ/ 9.8 p weel
<. HLF - L | og.qé a

OEHUMIDIFIED AIR 6600 m e Sos 3 zee
zlo *»hjfz= %5

S 3

s OUT. AILR
6.296 " /2 = 3.145

RETURN AIR

(2] REQUIRED CoolLING cAPACITY

T . S o 5 xealbc X y
MIX poiT = AEZ %-’-4""_ zz.0 « z.aa5 A “',15’((/6%
: - : 4 BaD
= 120 K,CA.I/F% . 3
> . 3 K/ I(CJ/K} BF
. ( 3300 ""’A 113’%,4 (12‘7 2.5 ) % (1= o) % |05
= /3.000 KGJA '

@ F’E’F\K LoAD (pM 300 )

E-Q.—T. 4 = 20.06‘?*@"{/‘“ €O

_ OOTSIDE AIR HEAT * 3lo /;182):(: ol ) 0,29
" . 310/

‘T'oTPrL. @ ~@+ & .
| (20069 + [AT5* . %z?)mo /z— |3 000

=1 4‘]3

g6« C[—o!)xovza—f‘?z‘f

wad A
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[C.SFLECTION OF (ODLING EQUIFHENT

RT-2.

61 ToTAL LOAD SAMMARY | |
AHL-1 &t oo weelfy s (. QEH&AT_ 20 000 ¥/
AHD-2. 44 ooo kalhiy, |
ARUL=3  db 000 K_(":E/”-/z

CAMU~4 2L, oo l(aJ/;./z
TeTAL 6. ooak{c“p/” ----- RT- 2 (s0y xze~ )
r CAPAUTY CHILLED WATER .
RT-1. Fer AHu-A1
&é.000 W/”'/aozd = Z2ZRT
Ké‘oooucd/i' /sxbo = ZZD’t/“‘”‘”";
FOR . AHU — | ~ 4

16.000 "m"gﬂ'/sozd.,w 39 E.T

;/g,:. 500 'me/ﬂ/'sxéé = 38-‘76/441‘-% .




e
4 — 2 EQUIPMENT.

) AIR cootsp
PACKAGED . LIQUID CHILLER UNIT

égOJING LOAD CAPACITY
CHILLED WATER
WATER TEMP. - :IN  sZ - OUT
WATER FLOW RATE : 226 1lit/min
WATER FRICTION LOSS
CONNECTION PIPE DIA.

(1]

L]

LAl

22

w
1

REFRIGERANT TYPE

ELECTRIC POWER(OUTPUT)
CoMPRE 550K

FAM - O\WEKBKW {
H ' Kw
: Kw |
DIMENSION : W 3300 % Dizoo X H 5400 {mm)
WEIGHT : Xg (OPERATING 1.8 Kg)
Mfr. MODEL NO : 3oAE 04D {or equal)
(CARRIER)

7

20 Kw (3¢ -

~do-
~do-
~-do-

°C

4d. coo Keal/Hr ( 2z  RT)

©.% mn (COIL SECTION})
# &5 (GAS STEEL PIPE)

V)

NOTE : TON IS REFGIGERATION(U.S) IS 3,024 Kcal/Hr.

3o

2/

et

o~

()
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1

AR Cool D
PACKAGED, LIQUID CHILLER UNLT

R-2 x 2el.
COOLING LOAD CAPACITY

CHILLED WATER

-

/2~ our

7

Lo

2l

;14 000 Keal/Hr (.39  RT)

m (COIL SECTION)

(GAS STEEL PIPE)

(3¢ - 380 V)

(
(

e

GO~
;..do_

~do-

_WATER TEMP. ] : IN
_ WATER FLOW RATE : 287 lit/min
WATER FRICTION LOSS : oz
CONNECTION PIPE DIA. : b - so
REFRIGERANT TYPE : RS 22
BELECTRIC POWER(OUTPUT)
CoMPRESSOR : 30 xz Kv
FAN : 0,75 x & Kw
' : Kw
: Kw
DIMENSION : W 2670 x. D zooe x H 2.2°% (mm)
WEIGHT. : Kg (OPERATING 2:816 Kg)
Mfr. MODEL NO. : =pAE oBo . (or equal}

(CARRIER)

)
)
)

NOTE : TON IS REFGIGERATION(U.S) IS 3,024 Kcal/Hr.
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g

@ PUMP

‘PUMP [/ VolUTE CWP - { %704

(2]

WATER RATE FLOW
WATER FLOW PIPE DIA.
. WATER FLOW SPEED
PIPE. FRICTION LOSS(R) : _ 4o mmAg/m
© PIPE EQUIVALENT LENGTH {Le) - o
+*STRAILGHT PIPE :

Zzo lit/min

B,
o
W

m/sec

(13
—
v
e

ELBOW :
GATE VALVE :
CHECK VALVE :
OTHERS : )
- !
TOTAL (Le) 238 m o
PIPE HEAD LOSS{*1) :{Le) 2 m X(R)plo;ﬁ = 2 m
LIFT HEAD(*2) : LS oom '
EQUIPMENT or OTHERS HEAD LOSS
. R G 2.8 m
2. V col : m
ARV ol .y
3. _Re}loa‘te\"‘ : 3. -m
4, : m
TOTAL (*3) 28 n
TQTAL PIPE HEAD ‘LOSS :{*1)+(*2)+(*3)= /5&3 mx 10%
o= Ze W

SELECTION OF, PUMP

TYPE :fOLUTE)/ TURBINE / IN_LINE

DIA." 1. b spAGO

WATER FLOW RATE : 220 lit/min

POWER- QUTPUT : z.Z Kw {$ 3 = 380 V)

NUMBER : v €a

WEIGHT : &1 Kg

MEr. MODEL NO, : 50x40FSAT 52.7 or equal
(EBARA)

NOTE :

PR



)

L

PUMP / Vo LUTE _(wp-2z  Xzeq }
WATER RATE FLOW : 38 lit/min
WATER FLOW PIPE DIA, s ¥ Go
' WATER FLOW SPEED : 1.2 m/sec
PIPE FRICTION LOSS{R} : . 4o mmag/m
PIPE EQUIVALENT LENGTH (Le)
-+ STRAIGHT PIPE . : /60 m
" ELBOW : ea x  m/easn m
GATE VALVE : ea x m/ea= /ff’ m.
 CHECK VALVE @ - ea x mfea=| o w -
OTHERS © =380 o
A ~© TOTAL (Le) o 2£0 q
PIPE HEAD LOSS(*1) :(Le) 280 m x(R)fr¢- = Gbm
LIFT HEAD(*2) ' ' : 4T om '
EQUIPMENT ox OTHERS HEAD LOSS S
1- R f CD:’ : -2!1 . ®
2. A}-}U (_a![ e 2z m
3. H m
4. : m
TOTAL (*3) 54/ o |
TOTAL PIPE HEAD 'LOSS (*1}+(*2)+(*3)* /&’7 m x 10%
.lt? m-

33

SELECTION OF- PUMP

TYPES . -/ TURBINL / IN_LINE

DIA. . L s d 5&‘){5‘0
WATER FLOW RATE . :  3g»  lit/min
'POWER OUTPUT : 3,7 Kw (63 -380V)
NUMBER .1 _* > ea
IWEIGHT R Ui 3D Ky
MEr. MODEL. NO EXEOFSAT 637 or equal
S CEBARA) .

NOTE :



. * EOUIVALENT LENGTH OF PiPE FITTINGS & VALVES

34

DIA | 90°ELBOW | 90°TEE | GATE VALVE | GLOVE VALVE | CHECK VALQE
20| 0.75 1.2 015 6.0 1.6
25 0.9 1.5 0.18 7.5 2.0
32 t.2 1.8 0.24 St | 2.5
40 1.5 2.1 0.3 1135 3.1
50 | 2,1 3.0 0.39 16,5 4.0
65 | 2.4 3.6 0.48 19.5 4.6
80 | 3.0 4.5 0.63 24,0 5.7

100 | 4.2 6.3 | o0.81 | 37.5 7.6

125 | 5.1 7.5 0.99 42.0 - | 10.0

150 | 6.0 9.0 1.20 | 49.5 1 12.0

200 | 6.5 14.0 1.40 | 70.0 15,0

250 | 8.0 20.0 1.70 90.0 - 19.0

* FRICTIONAL' RESISTANCE CHART OF PIPING

{at GALVANIZED STEEL PIPE)

WATER FLOW RATE(Llit/min)

[

50000,
40000 i )
30000 o Bee
20000 ! E’}, — 5%
10000 S Aty
! 2. i = T "‘.)L \’__l; .‘DJ.
&0 T 1 . - l._/\{ \) 6__0 A}
4000 "';‘D AT %hrl ’,
3000 1 sl S e 1 et XL
L P 3] SRS N TR
m i %y’ ’ 1 1 /6"@\& ! )(i ) A M"
PR e e R
S R A e e e
’ IR 2 UPE il A
43{% ] —NEETT T TG
P . .
] ST NI N L b
o ! e "-\_ LY
200\ 1% T T \Agh Nzt )<,
ool e o A NEANL R
80‘7+ X ‘féﬁ 30 e o ; '16_;'
EOr s < Y = N L £
1 <N NF N
20/ 3 N - il O N JP;F
ol D¢ AN RN
2-0 I d ] hoet L~ AN N d
!0: i .-'/ L] ot - '/’\ h
B o N
e e s Wy P 4 W S #A 1 .
1 2 346810 2040 63 a0100 00 400600 1000
S .

FRICTIONATL,.

ISTANCE .
(mRAg/m) .

o,

R
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(3) AIR HANDLING UNIT

AHU-1 x 2e06 (omahh stasd by)

ATR FLOW RATE
COOLING LOQAD
FAN MOTOR

: zo.Tee™h (345 "/uim') = ol
of : *)
1. Lb.ooo KL (REHEAT L0AD 70000 A
: '“~K‘f} SRR

EXTERNAL STATIC PRES.: 7o ™™"MA{

AIR INLET
_OUTLET -
CHILLED WATER

3542°C DB , 177°C WB , 1.6 Kcal/Kg
141 °C DB-, 138°C 4B , 9.2 Kcal/Kg
1 2720 lit/min {é6.000 YT,

TYPE

t VERTICAL.

AIR FLOW RATE : zo.700 M /H

COOLING COIL : 1 xzh :

'FAN MOTOR : 11 Kw - REHEATER : 24"
POWER _ s $3- 386,500z _
TAPPING SIZE : - CHILLED WATER &5Ax2, DRAINZ6A
' DIMEWSION . : 3oco x R4F x 1930 (mm)-
WEIGHT : 1.£60 Ky

MopE L @ 39ACT 11 (CARRIER )




36

AIR HANDLING UNIT
ARU-2 X 2 el

AIR FLOW RATE
'COOLING LOAD
FAN MOTOR

'+ L Soo ™M 192" frim )
2 4T.e0e Ked/y
3.7 W

EXTERNAL STATIC PRES.: &o™Pb .

AIR INLET
OUTLET

CHILLED WATER.

+ 253°C DB , 173°C WB , 123 Kecal/Kg
133°c DB-, 13%°C WB , 9.° Kcal/Kg
+ 157 lit/min (47.000 /6xbo )

TYPE

AIR FLOW RATE
COOLING COIL
FAN HMOTOR
POVER

TAPPING SIZE
DIMENSION
UEIGHT

.t

(L]

VERTICAL

1.8 00 ™A

| X22

307 ke

g3-38°" ,50Hz

CHILLED WATER4o Ax2, DRAIN 203

256%6 x 986 x 1996 (mm)
1.ob0o Kg

MoPEL  3IACT

q (CARRIER )

P

S

L H
e
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AIR HANDLING UNIT

AHU=3 X .).QO\_

AIR FLOW RATE
COOL:_[NG LOAD
FAN HMOTOR

EXTERNAL STATIC PRES.: Lo ™mA]

AIR INLET
-OUTLET -
CHILLED WATER

:242°C DB, a°C WB , ;& Kcal/Kg -
. 5
14t °C DB:,I13%°C WB , 9° Kcal/Kg

P T lit/min (23.000 Jpugo)

TYPE.

AIR FLOW RATE
COOLING COIL
. FAN MOTOR
POWER
PAPPING SIZE
DIMENSION
WEIGHT

(3]

LT L2 LY

VERTICAL

7.300 A
1 %22
2.2 Kw -
§3-380" ,50Hz
CHILLED WATER 4o _AXZ , DRAIN ze A
1.580 X HZ x [.q%0™ {mm)
K16Kg.: -

MODEL 339 ACT 8 (CARRIER)




3%

AIR HANDLING UNIT

ARV ~ 4 x 2 el
AIR FLOW RATB'

COOLING LOAD
FAN MOTOR

. 3.3608 ™y (55 5"37’4“:« pl

: 13,000 Kead /.

j.5 ¥

EXTERNAL STATIC PRES.?: to™™P8

AIR INLET
OUTLET
CHILLED WATER

: 243°C DB , 1717°C WB , 2.2 Kcal/Kg
- 13%ec pg., 131 °C WB , &% Kcal/Kg
: a4 lit/min  (I3.000 /5,:69 )

TYPE.
AIR FLOW RATE
COOLING COLL
FAN MOTOR

e

VERTICA L
2300 ™/

| xtb

(9 Kw

¢3- 380", 50Hz

POWER :
TAPPING SIZE - :  CHILLED WATER »2.Ax2, DRAIN Zo A
DIMENSION : 7z5  x 670 x i.8%0" {mm)
WEIGHT : 340 Kg

MoDEL b 33ACT {  (CARRIER)

ﬁ}yﬁ?

st

e
5

e

% \r-;-l','f
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7.  VENTILATION SYSTEM
7-1ESTIMATE OF VENTILATIONH AIR VOLUNE

: S . - . 3G
FLOOR| ROOIT MANE | AREAl vou. aIr AIR FLOW | EXi#AUST | SUPPLY
' ) 5 | CHANGE 3 AIg ALR
: _ (n%) P (m )L T/} | (w7 Hr) (m”/Hr) | (m”/Hr)
IMEZZANIVE _ Ok
FLooR ISToRAGE Rosmi a6 1 a0l 5 705 Z10 - (mVF-&
BATIERY Raotl 1445 qoa b j o dodb - (1)
| ( i | soss®| seéo | vobo oG
v EF-3
- “uB ToTAL B.z70 | . 5040
(‘;ABLEW CAEEIT-EEMT e : , oF ..1.
‘FLI bR | ERE‘EA (:2.8-? 509 le HS'.OQO, 1 1sveo % {ep :I)AEF-‘i
LR ToTAL! _ (15 100
OPERATINT . L ' . . :
Hoor | kiTeren | 54 | 168 | 10 [ 1éz 7o W) VE-5
- - ‘ Ty des gm0 ;
LAVAToRY | 14, | 5921 o 573 £os T (T5) VE-2
TAN, 3 | et]| & 35 vo 1 () VE-N
SUB  ToTAl 8zo
vy ._ > : 7
FLooR [[oCKER RooM| 774 | 62.7. Lo L2 t30 — 1 12°% (W) vF-]
KITCHEN | 52 | 148 | 0 148 150 | | ) VE-t
. ] : . . . * 1
Tan 23 | ¢4 5 32 =0 j _qm) vE-T
LAVAToRY | 15 | 32% 1o 322 3o (L) VE-3
A, caNDJTsoM'!fkf . o o o
MACINE R 310 | j560 o | Sone | Soco @) Er-2
SUB ToTALl 6. 150
S -zoo.oc»a‘_‘wm:‘mx.sso_r:%r;%“ | N gy rP-1
ReoF (TORBIMNE R - oltd x 5] " |x352.000 /b= 27 200 /&A } .
- T VE= ZPANEXIBE + 1 T
e -Ho‘m,(”'hbx's PR . . R
= 43,435 ™ . T 1 Be68450
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7-2 SELECTIeN 0F - VENTILATIoNn EQUIPMENT.
v- 1 ' : _
MEZIANINE FLOOR ST RAGE feooh

MACHINE NO VF- &
TYPE OF VENTILATOR : CEILING x 1 %8
AIR FLOW RATE o 210 a3/ x g8
FAN MOTOR . sGkor 3% w
POWER _ s 18 220V / Bfe—msa {50/66- Hz)
SI2E I 28 X %08 X zzHpd (mm)
‘ACCESSORY : me?t VENT caF
vV <2 .

MEZZANINE __FlooR ___BATTIERY ReoM

'MACHINE NO EF- 2 SSHZ) ,

TYPE OF VENTILATOR ST FRONE x | %%

| a1R rrow RaTE . Eo&o WO/Hr R 25m™AS
FAN MOTOR ' : I'5 KW or W

‘| POWER 1 b3 | 3¢ 3BoOvV. (-50/%6 ‘Hz)
SIZE _ : 40" x mao™ x 2egH  (mm)
ACCESSORY - : | :
v - 3 | -
(A BLE TREATMENT AREA

| HACHINE NO EF -1 (oF~1) 56 g4 . S
‘TYPE OF VENTILATOR . DITTe xHea |
AIR FLOW RATE : =eo n/Hr = zsa=Ag
FAN MOTOR : 37 KW or W
POWER | . ap=zeev=/ 34 380V (50/6% Hz)
SIZE : isaox sag™x 1as™ (mm)
ACCESSORY : o |

(3

S
i
o



fa

i

4]

v -4 |
OPERATING Floog KITCHEN
MACHINE NO VF-5 o
_TYPE OF VENTILATOR ¢ cBwna o ox [ %2
AIR FLOW RATE. : 7o n/Hr x g E
FAN MOTOR- : -¥A] or @ 35 w.
POWER t 14 220V [ B (50/68 Hz)
SIZE : . BeB x BB x zzd"  (mm)
ACCESSORY : 5ot UENT caAaP

v -F

OPERATING FErLeoor  LAVATRY

MACHINE NOVF- 2

"TYPE OF VENTILATOR

AIR FLOW RATE
TAN MOTOR

cEILINGg e ]

boo mB/Hr__rg gy

’: éa

#¥W or qy. w. .

o PERATING _1:1__;59'@

POWER 116 220v / Sg=——=v [50/83 Hz)
STZE : 464 x a4 x  z787 (mm)
ACCESSORY i 150 VENT CAFP

6

MACHINE NO VF - 17

“TYPE OF VENTILATOR

AIR FTLOW RATE.-
FAN MOTOR -

CPOWER : .

ACCESSORY

s

-

“TAN (= FORTH_Floog JAN)

CEVLING ox z %*

S50 ;-;13'/35%1: ',’,‘ ;{,."_’f”"“f_% _ '

## or 18w

16 220v [ SF==—— (50/56 Hz).
223 x 23 x 1455 ({mm):

lea®  venT Cap




v -7

o

u.vka
ity

FeRTH = Flooll LOCKER  Root
MACHINE NO VF ~ | : _
TYPE OF VENTILATOR : CEILING [ =4
AIR FLOW RATE - . : 3o mofHr A8®mAD
FAN MOTOR : =M or 95 w-
POWER - o . 14 220v / 3p==m=v (50/60 Hz)
SIZE : . a4 x 4bad % z78H  (mm)
ACCESSORY o ;. (5ot VERNT CAP
v - @
FoRTH - FLOOR _kiTeded
MACHINE NO vF~ - &
TYPE OF VENTILATOR . CEILING x ) &2
AIR FLOW RATE - : 50 mSfEr x Bmme}.
FAN MOTOR : € or 35w
POWER . 18 220v /=Efe———ax (50760 Hz)
sIzz ' . 308 X zom X Z&N (mm)
ACCESSORY Do me® VENT CAP
v - 9
FORTH FiLook . LavATeRY
MACHINE NO VF -3 .
PYPE OF VENTILATOR s CELLING - - ox 12
AIR FLOW RATE : 320 m3/Hr'>< e Rl §
FAN MOTOR : #3 or 46 W
20WER . 14 220y [-Bgmm—=r t50/60 Hz)
SIZE ' . 345 x 345 x 243 (am)
ACCESSORY - i met VENT CAF

3



@

ijédéf°'_ 

43

v

(=]

TORTH __Floowr. AR @MMHO@M@'HNMWE Roo o
MACHINE NO EF -3 _ '
TYPE OF VENTILATOR D AXIAL, . | ea
AIR FLOW RATE. i \s.ewme ®O/Hr x 18T
FAN MOTOR : z.2 KW or W
POWER . o Wh=228v / 34 380v (50/60 Hz)
sSIZE : X X {mm)
ACCESSORY : |
{! '
’ 'RQDF -TL){ZB;U"E Reo l“f._
MACHINE NO RE-4 : - :
"TYPE OF VENTILATOR : FDQF-lMaUTILATbEA x :Aea

r % iomS (Hrme)

AIR TLOW RATE . 27300 @
FAN MOTOR - : . . =7 KXW or w S
POWER - - . adem2ev [ 34380y (50/48 Hz)
SIZE : 1SS0 X Z.iSo X% 1520H, )
ACCESSORY :
|
, —

MACHINE NO - o
"TYPE OF VENTILATOR : S ox @
AIR FLOW -RATE - : w3 JHE
TAN MOTOR ;. X4 or W |

] POWER. : : 16 220v / 3% v t50/60 Hz)
SIZE - : x x (rum} -
Accvssoar : - |




v - 2.
FoRTH  Floolk L AIR CcoupITIONI NG (MACHINE ReoM

Y
ey

MACHINE NO EF~{  Fer ARU-1{ > .
SYPE OF VENTILATOR @ AXIAL o ox ) oBa:

AIR f‘i,dw RATE S S T Rpo m3/Hr A -;o"’“""’.qg

FAN MOTOR : # or Zo W |
POWER - | - 1 220V [oBdemar (50/99 Hz)
SIZE : za5¥ x 32" x (-'r:im~)
ACCESSORY | : :

vV - 13

MACHINE NO EF - % <FerR AHU-3 >

"TYPE OF VENTILATOR . AXLAL x 1 %2

"AIR FLOW RATE : = m3/35: x1o mmAg

FAN MOTOR : = or |12 W . :
POWER L 14 220v [ 2gme—e (50/60 Hz)
STZE : T 28 X zre x 274 (mm)
ACCESSORY : - v

vV - 14

MACHINE NO EF -4 CEerR ARU-F —
“TYPE OF VENTILATOR . AxAL . oxoleR

AIR Fwa RATE : j oo m3/Hr"x-"‘7”"‘-Ag 1

FAN MOTOR | : i oor 1z oW
POWER ' : 14 220v /..%g.‘-—ﬂ(’fﬁ()/‘é'-@?ﬁz:}
SIZE : : peet x 2zo™ x 274 (am)
ACCESS0RY s - et e

Ko
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AR-8. Calculation Sheets For Air Conditioning,and Ventilation Systiom

- For Administration Building
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1.DESIGNHN CRITERIA

1 - 1 DESIGN CONDITION
1) For air conditioning system
{a) Outdoor air

Summer : 42.2°C DB, 28.6°C WB, 37%RH

(b} Room . . _

© Summer : '24°C#2°C DB, S50%RH _
Winter  : Not more than the condition in summer

- 2) Minimum ventilation air vol. . .

Foxr Control Roonm ' : 25'm3/Hr person
3) Lighting ’ 20 ¥/m?
4) People

Refer to “Cooling and dehumidifying estimate sheets"

S)lLOcafion -
25.4° (WY, 68.3°(E)



..
5 DATA

Data used for load estimation is based on Carrier,s Design

Manual of the newest condition.

2- 1 Outdoor air
1} Dry Bulb

bry'Bulglme 8 g 10 11 12 13 14 15 16 17 18

“C 28.2 30.3 32.8 35.7 38.4 40.4' 41.7 42.2 41.7 40.5 38.7

2) HUmidity Ratio

Time
12 13 14 - 15 6 17 1
Humidity Ratio J 10 B - ! 8

a/Kg 19.1 19.0 19.0 19.2 18.9 19.0 18.8 19.0 18.8 18.9 18.8

et

2.- 2 Solar heat gain
1) Peak solar heat gain thru ordinary glass

EXPOSORE  TL | A _
b NE SE - SW  NW ' HORIZONTAL  SHADE
Keal/h m° 366 252 252 366 674 17

2) Solar gain correction factors

for steel sash  : 1/0.85
for dew point : 0.94

s



)

laﬂ;/ .-

3} Load storage factors , solar heat gain thru ordinary glass

112 13 14 15 16 17 18

0.24 0.20 0.19 0.17 0.6 0.15 0.13 0.1

0.65 0.57 0.44 0.29 0.24 0.21 0.18 0.15

0.24 0.40 0.55 0.65 0.70 0.64 0.50 0.2

osuRe . 8 9 10
' NE ~0.57 0.46 0.30
SE . 0.47 0.61 0.67

sw "0.08 0.08 0.10

NW .09 0.09 0.10

0.10 040 0.10 0.16 0.34 0.5 0.65 0.64

NOTE : Venetian bliﬁd to be located on the 1nside of‘glass.‘.
( overall factor is 0.65 ) ' o

1) For wall

P2 -3 “qulvalent temperature dlfference

112 137 14 15 16 17 18

J160 153 133 13 119 126 130 135 :

124 136 138 139 129 124 1B 15

_EXPOSURE 8 3. 20
NE 46 7.9 168
SE 54 86 111
R 26 31 37

50 55 9.8 121 158 186 192 195

NW 37 45 53

These figures are baéing
'_tempeiature at742.2°C DB,
~daily range of 16.7°C and

- 2) For réof';

66 19-1ojr'113 fiss B4 19.5 232

on medlum color, outslde alr_
1n51de air tenperature at 24° C DB
Spe01flc weight of wall 200Kg/m .

™mE g 9 w0

For roof .

M2 13 1415 16 17 18

°C . . 10.3- 10.2 10.8

.12.4 14.9 18.0 21.2 24.0 26.2"-27.8 28.5

These figures a?é-basing
temperature at 42.2°C DB,
daily range of 16.7°C and

on nedlum color, outside alr
lnSlde air. temperature at 24 C DB
specific welght of wall 300Kg/m .
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3.HEAT TRANSMISSION 3

K-Va

lue

TYPE OF STRUCTURE

MATERTALS

(mm )|

RESTSTANCE
(m2H°C/Xcal)

. ANIR FIIM

K#Vai\i_e\

WALL.

(m2H°c/K¢a1)f _(Kcal/m?ﬂ"Q

D CEMENT

" o.eh

YOF .08

LPLASTER

D prICK |

0. 283
2.016

vi26033

(0.49%)

Y=o, 133

PARTITION 1. OceMepT. | 1oV oerb. | ___|
elasTER || T
ClITTO (@ BRI¢K | Iso | @283 | el L -
: I@ceEMENT g0 | . eselb b4 o]
| PLASTER | .} o vimed33 |
A PR A Yo N -2 - 1 W B LAER
PARTITION 2 ' | vz 0.3 3 -
e DEMenT. | 1o | ___o.otb e ]

IR cEMENT
| PLASTER |

.. plasielr

(. o.a05) .

vieeaz |

weoal |

oaiR spacel | ezeo | .
@.mogp oz 0.09% | - e
I I Yiz o033
C s660) 1 1537 5 1,6
ot A SIS R —
W'_NDOWCD 2 oRDINARY 3 5.1 :
i B - V- - o e e
wikpow (IN) . _— . —
PRDINARY 2 2.2
L GLASS — e

/W/ .



O

ras/

HEAT TRANSMISSION @

X-Va

ADMIHIS’CEA‘FIOM Buu,owq

lue

AYR FIIM

TYPE OF STRUCIURE | MATERTALS  |THICKNESS| RESISTANCE K-Value
(mo ) | (oPH°G/Keal) | (?H°C/Kcal)| (Keal/mPHeC)
ROOFI R . o _ Yorb. 0k |
D@ @ OBUK TUEL 1o o.049
- Dsanp._ | 30 o087
st B ) POLYETHYIENA 1 o.034
1 : EteM o '
== L B ReoFING 10 o112
® é B coNCRETE 5o f _aaeq
. QIGEMEMT zy p,odgo
PLASTER . _
' - : Yi= 0,189 e
S S b toboB) | 1.8¥ 2\ T
| SRR [ ¢- SN X -1, A
(D Blick NixEl 1o o.orq x e
@saNb ) 20 -1 Ly AN ORI [
 OFPoLYETHYIENE 1 0.03% S
' r__ElL.EL e
- | ReoFiNG lo’ o T
(D oNCRETE | 1506 o107
DAIR_ SPACE 0,260
D AcopsTical| .1z ... o081 SNSRI R
- | TILE BOARD ' - _
R Nri=eu89 f
I (0.955) 1°48 > n' .
CEfLwcr: B ~jrizousd | -
; q) @ ® DTERRAZZO | .. 3e | . 2070 N o ——
{DMoRTAR Ao 0.03| FE] EA
U'- @concRETE.] iS50 [ o107
— @ AIR_SPACE | I Y. Yi- &% SUN N e e
] @ (DALUM SHEET 2 — : N
i é) ’ o -YI"' D.qu i - . )
R BIAEYS B W S PI
Freom L e s Nieetzs Lo
PiTTe | _DITIe DlTTo pitre | (e.b0p) | 142 17
'FCEHJUGZ- ' SIS S N ] S ] ryize, 189 .
R D TERRAZZO ) 3.l esezo. | e
D MORTAR 4o 0,03 | :
B onrETE | ise | o.07 R
: . . : - vi=o0.%9 ;
' N o ]i.Ce.538) ] 185499
FooR T | biTrO _OTe | piTTe L |¥izedes. | ... .
DlTT° ' F o] __leao3) |z48%7, 2%
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