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COOLING AND DEMUMIDIFYING ESTIMATE(METRIC)

InouminG  No. InoreEp By SHEET No 27
DATE ORIGINAL
Job Nawe ADDRESSE
Seace Usee For TUNISR EN&(NEER Rt (To 1 d ) eAC g n SYSTEM REVISION
R — - PERSON IN CHARGE
SizE [of mx b 5 m= 4825 wiH = 775,55 m -
i AREa or  |Sun Gaw OR Kcal/h AM AM
ITEM . | Facvor EsTmmare For. Peax L.oan
: (QUARTITY | Teme Der CorrEcTion : (39 PM &
S0OLAR GAIN GlLASS : MAX 62 | 3o 5'-00 HOURS OF QPERATION Hour { - i
(Nw) 6 X3 noddfakX G4 noe, b 1147 | £12] 1180 [Oursioe Deson Conaiana | "GOB _ 'CWB__ %RH
: mx X i Cormrons DB ¢ J WBYT | %2RH |DPY | g/kg
mx . » i | [=¥) F31.13 ]u 8.7 Z?-‘!' ! 43 ]7 H I8 8
" * i Roow | 240 |y | so 1 R
— m* X X t DwreREncE | fa Pxxx | xxx { xxx | q.“
SOLAR & TRANS GAIN-WALLS & ROOF I BLIND  |NON-EXISTENCEIOUTSIDE.NSIDE) L M.D
Wae ¢nw) g9 0o mx g3z % 7.1 g5 | 7R 783 JGLASS  |ORDMNARY. THICK. ABSORBENT. % . DOUBLE
: mtx x i i COLOR JLIGHT. MEDIUM. DARK.
el = ! i WEIGHT | kg /mHFLOOR) ke fm? (WALL )
o L mx ' % ! PinTERNAL HEAT| Wi et/ PEQPLE
Roor—Sun £225 mx 2oL X LT Zied T | 1'M24.1 1997} INFILTRATION i
Roor ~Srmeseatimx g X[} 1L | g7 | 1T5 Swhams
. TRANS., GAIN-EXCEPT. WALLS & ROOF ! || [ Revowving Doors  PropieX CMRIPER|
Grass . . m™x (47 x5, ‘b2 ¢4l 58 foren Doors  Dooasx  CHHDOOR!
T m' R ] x . o 1 ExHausT An : ) |
FrLoonr tp 8 X .35 > 1.7 125 | 1EB 1G] FCrack mX CMH/m |
ParTition m'x X ! ] INFILTRATION CMH LA
' : ! VENTILATION b
i H 4 PeorLEX 265 CMIH/PER. | 5o
INFILTR ATION GMM x deg X o.28 i i i mx CMH/m' |
INTERNAL HEAT ! i VENTRATION CMH = ! 150
FeorLe & Prorex | 744 2461246 SENSIBELE HEAT FACTOR
Kw Ko Sl 8O0 : ! g nre—2 116 EREH o3t (IZ.L'C)
LHYS [R5 = 2o WX 1,08 1475 145 Han S 2 542 {ERTH)
AppLIANCES ETC, { DEHUMIDIFIED AIR
E | APPARATUS DEWPOINT lz‘s T
?SE%}IAEOSTORAGE m?x den X S £ B4 (eRSH) 212 cMH
Sub Toradl " : } {24 R- 1LEADPID S BFIX028 —E—————
SAFEYY FACTOR % i i iNOTES
‘Room SeEnsisLe Heat Sub Torau 7' 22015804t N19% L. GrLASS (NW):15x1.8 +iExzB =69
Surpy Ducr SurrLy Duct © FAN -
HEaT Gaiv + L EAK LD‘SS “HP =10p%: '732 SQfJ 'IZO WALL (N”) : ‘!"5 4.2 !‘3 :’[q'f
BYPASS OUTSIDE AR |50 CuHy [} Tewe> 0.V Braoze 64 Qo | 72 FLOOE 14l 5= o0
EFFECTIVE ROOM SENSIBLE HEAT M g 116 16850 | noor 1y ¢ 4o b =zlo
. RODM LATENT HEAT ! o {z} L5 = LB =425
INFILTRATION CMHX g£iRgX 072 !
Peorie & Prore> 49 294- | 94| 794
STEam kg/hx 540 :
APPLIANCES ETC. i
i
VAPGR TRANS.
’ Sub ToTal
SaFery FACTOR % .
Roow LoasenTt HeEat Sub ToTaw z34 294! 2?4
SureLy Duct Leaxase Loss o % 30l Bsil 20
Bveass Outsoe Ad oEMH x4 4 prkg ol BE x0.72 {iottlotiled
EFFECTIVE ROOM LATENT HEAT ™ - lazb| 4281411
EFFECTIVE ROOM TOTAL HEAT &= 2lb47 {63931 2AlT
OUTSIDE AIR HEAT : ‘ )
SENSIBLE: CMH % degxil~ BF}x0.29 o
Lavent.: . CMHX grkgx (1~ BFIXO.72 ; o4
Granp ToTaw Hear Sub ToTac i B
RETurn Duct _Rerurn Ducr  FPume ‘_"P“‘F .y |l |
Herr Gam "LEax GaN H.P Gam t i
{ U.S.RT) GRAND TOTAL HEAT & |

FORM E-20%



COOLING AND DEHUMIDIFYING ESTIMATE (METRIC)

voyming  No, INOWIRED By SHEET No. 78
Jo NaME P : . DATE ORIGINAL i
Seace Useo For  JUM[OR ENQ‘INIEER RooM CT‘oI ¢ FAC- | SYSTEM - REVISION _
Py oS mx b& e BRAE i IZE EE FERSON IN CHARGE
"fEM l gsf:l'rrof: . S;LAGP.A::.R FAG?O“ . Kc.‘zORRECTION EST“A\.E'FO#. . ::: P“" L-GAD :: 6
SOLAR GAIN —— GLASS . MAR 6100 | 3166 6o | HOURS OF OPERATION  Hous | T 1
(Nw? £.9  m s xobd/&l:x o094 x0.b5 | ezl 21zl j1Bolourses Desen Conbimans  'CDB 'CWB . %RH
pe e ] Conpmons, DBT | WBYT | %RH | DPT | gk
m*X x| J OuTsIDE 38 | 29,6 A3 188
m! X x Raom 242 1101 &p _ 1 94«
. wx % Dwrenence | 47 I xxx Ixxx jx=xx| 48
SOLAR & 'TRANS GAwwwAL,_L.s & ROOF ) | BLIND 'iNOH-Exls'rENc'g{ouTsms.usmEi - M. D
Ware (NW Y 1G] erx 3z x 2.} 93 1| 2581 IR 3|GLASS JORDINARY. THICK. ABSORBENT. %, DOUBLE
X x : - JcoLor  |UGHT. MEDLIM. DARK.
Mm% x WEIGHT | K@/ FLOOR) kg im' {WALL)
mex L x L WTERNAL HEAT] Wim? M/ PEOPLE
Roor—Sun g7.2% mix 285 x T 2led 7] 24t 1997 INFILTRATION
Roor —funpo2f 0=~ Q5 - x ]I 1gLh | 527 TISFSwroms ' .
TRANS, GAIN-EXCEPT WALLS & ROOF [ RevoLving Doors  ProbLEX CMHPER.
GLASS &3 m?X 145 x B ,i- 18 £adl 58} Oren Doors DoorsXx  CHH/DOOR
CErING m* X’ X i ExHaUusSY AR .
FLooR mEX x L Cmack mx CiWH/m,
PARTHION Lt »® ; INFLTRATION G- "
: : VENTH_ATION
] ! L, PeomEx 75 CMH/PER 150
ERFILTRAT KON CMH X deg X 0.29 ! i o m* X CMH/m?
INTERNAL HEAT | VENTILATION ChaH = B
ProrE L Peorex 4. '246 Z4s 1246 SENSIBLE HEAT FACTOR
Kw KwX *x - 860 ESMHF= 71.974 ERSH) gt (rz. g"c)
LTS 1825 xzo wWx 1.08 ; 1475 gGqo5 | (ERTH)
AprLntces Ete. | : DERUMIDIFIED AIR
-' APPLRATUS DEWPOINT [ng ©
CRERMaL o STORAGE m’X deg ¥ i & (ERSH) 2570 cvn
Sub Torad ; ] 20} R-]TSADPI 3 jBF) X020 ——S——— =
SAFETY FACYOR . % I ] NOTES
Room SEnsmue HeEat Sub Toval 7105 r;,jd.ql 19 VR = 4.0,( b 5y 25+ {5 LB o 38
SurrFey Ducy SvureLy Duey FAN - . | A - 125‘5—3
Heat Gam - +L eak L.OSS +HP - =Ho% t72('} 5is Tol | - :
BYPASS OUTSIDE AR - § .CMH"[d?n.ga 6. lBrro2s L4 | Bol g2t GLASS (N W) i 15 x 1By .l"; 2By
EFFECTIVE ROOM SENSIBLE HEAT B quq Lz9aingar - - i
ROOM LATENT HEAT WALL (N®W) i g5xar-6.9= 9.
INFILTRATION CMH X ErhEX 072 Qoo F C(._) ': A0 65"" o
FEOFLE . Peorex 489 . '
STEAM g/hx 540 294 (z2) [ ’{6‘5 = 42‘29
APPLIANCES ETC.
VAFPOR TRANS.
’ Sub ToraL
SaFeTY Factor » - -
Room LaTent HEAT Sub Toval 7294 | G ) 794
SuppLy Duet Leanace Loss e % 2o 3n 2n
Brrans Oursine ArTCMH % 98 prig e JBF X072 foZ|toqltaz
EFFECTIVE ROOM LATENT HEAT ] 426 | 428427
EFFECTIVE ROOM TOTAL HEAT Y Rl4o5 16T IRZEZ
_DUTSIDE AIR HEAT F;za)
SENSIBLE: CMH X degx (i — BF)X0.29
LATENT: CMH X grkgX (1 — BFI%0.72 § .
Granp TotaL Hear Sub ToTtal t \l/j
Revurn-Ducy JReTuRN Duct _ Pume Pri o I A
Hear Gamy LEarx Gan HP " Gam ' )
{ US.RT) GRAND TOTAL HEAT & | N
i FORM E-208
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COOLING AND DEHUMIDIFYING ESTIMATE(METRIC)

INOUIRING NGO InoUIRED By Snegy Mo ?‘q
. - DATE ORIGINAL
doa NMawmg . . AbpbrESS
_ — REVISION
Seace Useo For  aie P ENG|NEER  RooM (1ol L) PAC -- | SYSTEM PEREGN M CHARGE
Sizeg 1o 5 mx £5 m= AR5 o x >5 3% wiH= 225.5% m.
ArEs or  [Sun Gaw on‘ Kcalfh : AM AM
trem X t o FacTor Estmare Fon, Peax Loao
OQuanTITY 1 Tegwe. DiFr, CorRRECTION PM, S PM 4
 SOLAR GAIN — GLASS MAX €00 | 3ip0 ] %00 | HOURS OF OPERATION Hous | = ¢
(ww ) &A w3l abRex o 94 kg 4t 1162 T (12l 11801 Oursioe Deson Conprrmne — 'CDB__CWE___ %RH
© X * ! Corbrons: DB T { WBX | % RH |pPT § 2/
mt® x ! i Cursioe | xg? laqtb 43 ;188
mTX x i L RoGM 24 0 ! ,")., S‘b | ?.4‘
mt X x : DiererEncEl (4 | Xxx | xxx | xxx! 44
SOLAR & TRANS GAIN-WALLS & ROOF f ‘ BLIND  [NON-EXISTENCEIOUTSIDE. NSIDE) L M.D
Wale (A w) 4.1  mix 232 ¥ 2.t G231 | z58 | 783 IGLASS  1ORDINARY. THICK. ABSORBENT. % . DOUBLE
’ ’ . mtR x | . t COLOR - |LYGHT. MEDIUM. DARK. .
m? X X i WEIGHT | kg/mMFLOOR] kg P OWALLY
ComtX * H ) i INTERNAL HEAT: W m? m/PEOFPLE
Roof —Sun 4725 mrx 285 X 7 zeat |172411997} INFILTRATION
_Roor — Gemmes 3 % 28.5 *x 1o ‘214 | 87! 75T Sweicwe
TRANS., GAIN—EXCEPT WALLS & ROOF !  Revolving Doors  PeEorLEX CMHIPER,
GLass b mrx (47 x 5. ‘iR | 4]l 5810ren Doors  Doomsx  CHMHIDOOR!
Cenme m? X : b ! FEXHaAUST AR . |
Froor (A » X | CRACK X CMH/m i
Pamimon |00 mx  n3bk x 1.8 P33 1164 11431 mwentRaton cMe W ¢
) ' | ; VENTILATION . 1
i s PEOPLE X rd g CMH!PERA'% [joxe)
INFILTRATION CMH X deg % o029 ] : Iowx CMH imt
) INTERNAL HEAT i _ VENTILATION CHMH - 156
PropLE L PeomeX 4| vl zdb i zdab  SENSIBLE HEAT FACTOR
K R ' ally 860 — p— - 4 1 ERS o7 (izt'c )
Liskrs 48Z5 x Zo WX 1.08 yvigni ) 14781478 g 551 {ERTH) )
AprLabces ETC ! i DEHUMIDIFIED AIR _
i APPARATUS DEWPONT 17..5 ©
i i .
FREBUAL Erorace m'x . geg X — i = i 3125 (ERSRY T CcMH
- Con Torad | T (ZGRM- 125ADP)Y 1, BF)X0.28
SareTy FacTor S ! i NOTES
Room SensiLe HeaT Sub Toval 7328 I52131720b | GLASS(NwW) L 15 %1% + 1.5 2B 249
Suepry Ducr SurpLy DucT FAN P : - .
Heat Gamn ~Lesk Loss ~HP o % E‘?53- X527 '72.1 WALL (N“;) A EXE ,6‘? =1 ?‘}
BYPASE OUTSIDE AR | §7) SMH7 4T oees p | BE2020 RLNE gol gz} RooF 1) | 4fx b5 =200
EFFECTIVE ROOM SENSIBLE HEAT [ 3-‘;25‘ L4n5i714999 {2y £Ex L5 =4g:&5
ROOM LATENT HEAT : :
INFILTRATION CMHX B/kEgX 072 : . PAR n-na” - 4__0,( Z.5 = LO"
PzoPLE L Peorex 449 Z294 } )
STEAM kg/hX " 540 ¢ VR=40x 65 225 L5 xL5 x3,B=228555
APPLIANCES ETC. ; .
!
VAROR TRANS. [
Sub ToTAL I
SarETY FACcTOR . b | i .
Room Latent Heat Sub Tovar 12‘?4 294'42-94
SuppLY Duct LEAXAGE Loss o % 3o 38l =30
Byrass Oursioe Ao CMH X 72 grkg x4 |BF 2 0.72 foZ | jodile3
EFFECTIVE ROOM LATENT HEAT u dazil 428 4?_(}
EFFECTIVE ROOM TOTAL HEAT = | glest g9c3i84zL
OUTSIDE AIR HEAT lrze) _
SensiBLE: CMH X degx ({1~ BFIxX02% P
L avent. CHH X g/kgx (11— BF)x0.72 i
Grang ToTar Hear Sub ToTaL t | F
ReTurn Duct +HE?URN Ducr _Puwme Pwe 8 i
Hear Gam L.EAK Gamt H.P Gamw !
{  USRT! GRAND TOTAL HEAT = g | i

FORM E-20E



COOLING AND DEHUMIDIFYING ESTIMATE(METRIC)

inouIRING  NoO InouRED By Sneet No. 205
DATE ORIGINAL
Job Plamg A DDRESS -
Srace Useo For :K!I:!t R _ENGINEER RooM {Te 1 a) PAr_-' {  SYSTEM REY.SON
e PERSON IN CHARGE
SIZE ' m=__ 40,25 o » 75, 3.8 miHil= 765 55 L3
AReA OR  |Sun Gaw oRr Keal/t - ) : CAM : - AM
ITEM Quantry: ; Tesae. Dr FACYOR -1 Comnmeoron Estmare Fonr, ..PM... Peax Loan PM &
SOLAR GAIN — GLASS MAX Eire0 MT&_\'M_ HOURS OF OPERATION ~Hous ( - 3
(NW). &8 m*x3LL of’/gjgtx o '?(f,x eb & (B0 (g IBT”éz Outsine Deswnw CONDITONS COB CWB 2SR
oW > R m'X752 :0.5;/53:;:-( 094 #4:b5 in3d {10zg | 382 Comprons. DBYE | WB'C | %RH |DPYT | d/ke
m X . i | Oursibe | da5S i z2@%" | 29 - A 185
X 3 i Roou 1 a0 | 47! & L i qd
m' X : x [ DrerEncE | b Fwxx | xxx{xxx|] @5
SOLAR & TRANS GAIN--WALLS & ROOF l ' BLIND  [NON-EXISTENCELOUTSIDE: NSIDE) I M.
wart (ym) 18, wx o g B x 2. M8z 268 193 | IGLASS  IORDNARY, THICK. ABSORBENT.  %. DOUBLE
(ow) 339 - m'x 9.2 % 2.1 11367 | L12E 1138F JCOLOR  [UGHT. MEDUM, DARK. .
WX s x WEIGHT | kgt IFLOOR) g st DWALLY
mt x ] INTERNAL HEAT} - Wemt m/PEOPLE
Roor—Sun 4735 mix 212 - x 7 114199 |74 lz0a'T} INFILTRATION
Roor — Suzos |8 P m7 X 20 % x 1l R 4161 545 I swinome -
TRANS. GAIN—EXCEPT WALLS & ROOF i T Revowving ‘Boors PeomEX CMHIPER.
Giass  |B O mEx {65 x et 11783 11393111 25 koren Doors Dooasx CMHIDDOR]
CrILNG m?X x ! i Exnaust AW : i
FLOOR meX ) X : i Caack o CMH/m
B aRTITION m__e. o gk x |.® SL7 | 289 1733 ] iweuvmamion CMH - |
: | VENTILATION |
; 1 i £ peorex - 7 CMH/PER.| AED
INFILTRATION - CMH X deg % 0.25 ! i ¥ owx CMH/m |
' INTERNAL. HEAT - VEWTILATION cMH m | ‘150
PEOFLE & PeosLeX q.l ‘2 4h 4 Zd-(‘g SENSIBLE HEAT FACTOR
Kw Kwx ® - 850 . E.S-.H.F=. lo Qléi ‘ERSH)_ _er (12 ¢"¢)
L iGHTS LoZ XZo W% 1.08 415 1498 i1ankt 11343  ERTH)
AppLtNCES ETC. : H i DEMHUMIDIFIED AR
E APPARLTUS DIEwPOmT “’1-5- L=
] .
(-i‘:zgggp.fos'ronhas mix deg > i ' o IO 416, {ERSH] 3.640 cMR
ot Toral T : 24 RM- 1c>ADPI - PFIX0.22 _—
Sarcyy FACTOR % : . ; JNOTES
Roow Sewnsiare HEAT Sub TOTAL 0 285% P43 9ot L= 05 ,(&.‘5 oA = o) zh
Surpty Ducr SuerLy DucT FAN GLASS (NW) D 15x 1.9 lgx zB8=.9
Hert Gaw ' +l_gak Loss ~Mp - =% i98L 844 ‘}55 gsw): -2 3.\' EX -
SvPASE GUTSIOE AR JB D canir 168y o) nricis Nz Ro | edl - W .
EEFECTIVE ROOM SENSIBLE HEAT W | 1o 916 |qb74ebas} wALL Caw) e S xae - .9 =191
ROOM LATENT HEAT | (sw):1o524r — g i 7339
INFILYRATION M x g/kgX 0,72 ! _ P
PEGPLE L Peoeex 49 294 QMF((;?; ?:;f;’ifzg
STEAM kg/h% 240 : PARTITION : %xzsfzoxgg_lqg
APPLIANCES ETC. i
? VR : 4Px45 75 +¢Fx65x38
VA.F‘OR TRANS. : .! = 205.55'
Sub ToTaL
SargTY FACTOR d 3 .
‘Roow Latent Heat Sub ToTau iz941 2941 294
SUPPLY Ducy LEAKAGE LOSS =33 36 zpl 30
“Beracs Outeme ARSEMH XY, S E/kgx0IBF X072 fo3l10d1 102
EFFECTIVE ROOM LATENT HEAT m| - 427 428! azb}
EFFECTIVE ROOM TOTAL HEAT | 12343 |io.ooflloo]
DUTSIDE AIR HEAT 184} '
SenEiBLE: CMH X deg% (1 — BF}X0.29 | !
L ATENT: CMH % g/kgXx (1~ BF}X072 i ]
Grane ToTtaL Hear Sub ToTtay ! { ’\
Revurn Duer | Revurn Ducr +I'-"u.naua PwE o i ] ,&
Hear Gam "LEak Gaw H.P TGam ! i :
{ U.S.RT) GRAND TOTAL HEAT & ! | N
: ' FORM E-200

it

.

-y



)

e

Pard

COOLING AND DEHUMIDIFYING ESTIMATE (METRIC)

\ SHEeT No 31
NOWRING NG Inougn By
— — CATE ORIGINAL
Job Naue ADDRESS e ————
Space UUsep For ¢ =1 3 EQIQM {(Ee3) - PAC~Z SYSTEM E—EVlS‘ON
- —L - PERSOMN IN CHARGE
Bz E {3.2 mx___é.g = §4,5‘ m x 30 miRl= 753 m*
AREs OR  1Sus Gam OR| Keai/h ] AM A4
ITEM Ouantriy | Tene. Dier. } Factor = Egvware For, o Peak Loao
Elp - . . ORAECTION PM M2
SOLAR GAIN — GLASS [MAX Zieo | 3100 | 4:00 f HOURS OF OPERATION Hour ( -~
(S,E) 12\3 '“’XIEZX o.ﬁAng.Oﬁd‘Jlb,Lg , ‘64&'] 35 | ALR FOuTsine Desiony Conpiranss ‘TR CWB 2IRH
% T i i Cowbimions DBT | WBT | %RH | DPT | gfkg
Liks % : t Outsime ' A4LT 1 288 3@ | ! 1887
X % i Roow 1242 {497 | sp 1 g9
— . m! X X } [ — UNEREE T A EETERELE: i q_d
SOLAR & TRANS_ GAIN—WALLS & ROOF BLIND !NON'EX|STENCE{OUTSIDE‘INSIDEJ LK. .
waLe (SE) 34,7 mx ERE A (hiza |io76] N7TEGLASS  1ORDINARY. THICK. ABSORBENT. & DOUBLE
: : X » | COLOR  |LGHT. MEDIUM. DARK.
f % * ] { FWEIGHT | kg/m FLOOR)  kg/m'{WALL}
X %, ! ] INTERNAL HEAT; W m/ PEOPLE
Roof —Sun e x i ! INFILTRATION
RooF ~SHADED — m'X = ) : SwNGING
TRANS. GAIN—EXCEPT-WALLS & ROOF 1 ! | Revorving Doors  Peoruex CMHIPER.
GLass 17,78 mx AR c | l! i5 [g'ﬂ 15 oren Doors DooRrsX cquDOORE
CeEwwg’ m*X x ; . i EXHAUST AuR ) !
FLooRr Za% oix izl = 2.5 2583127187 zERDk Caack mx CMR/m |
PAH"\"ITIONH)_ ‘2_-5 mx R_gg‘ * I-‘ﬁ ;‘lo [ 20#‘“ Zol [INFILTRATION CEMH - ;
gy e ™ x B85 2.7 (2eh ] 23 za 8t VENTILATION i
) ; ; | 14 ProriEx z5 CMRIPER. i- Aoo
INFILT RAT KON CMH % deg X 029 i ; s mEX ChMHIm: . |
- INTERNAL HEAT i | VERTICATION cMH - B Aop
PeopLe 14, Prorex 4l RFIvA 655! e5d SENSIBLE HEAT FAGTOR
Kw - Kowx X 860 e 9658 ERSH) sy _U?.-f )
LignTs B45 xip WX 1.08 rgrhlgzhl .82l (2.7 2  {(ERTH)
ArPLANCES ETC. ' DEHUMIDIFIED AlR
? 7 L APPARATLS [DEWPOINT 12,5 ©
i i
CRERTT Tromage__mx weegx o 0 Je T} Qesd  IERSH) o,
i Sub Torall ; (] RM-125ADP1 5 IBF}X0.29
Sarevy FacTorR ) % i ! NOTES
) ‘Room Sewswmie HEAT Sub TotaL &5?2 BEAf ‘Boﬂ - GLASS, (SE .S I_sﬁ's + 15:&2.3'—'113‘
SurrLy Duer SuerLy Duct FAN il
HeaT Gaw - +l.Eak Loss ~HP =to% ‘géo gsg 8°4
EYPASS. OUTSIOE AR Lpo. eunvi],T seis ol BrFicas zob] 21U 22
EFFECTIVE ROOM SENSIBLE HEAT = 9 4581 415 9 CWALL (SED) 1 132x40.12.3 = 3?_7
ROOM  LATENT. HEAT ! :
} - PARTI TN
INFILTRATION CMH X 2R X .72 . o L
M4 x3e =17
PeorLE 14 Peorex A9 78d] 84| 11844 }
STEAM Ke/h X sa0} (2): 42 =39 = 70
APPLIANCES ETC.
) | | "FleeR : SR
VAFPOR TRANS.
Sub Torac
Sarery Facronr * i
Room L atent Heay Sub Total ' ing4.| nRo |
Supriy Duct LEdkace Loss {0 % i 79 _"[3
Bvypass Oursipe AIRAO"CMH Xﬂﬁ' g!kgxo“BFxo.‘;z- 'L'TJ 7—‘]? . ‘274
EFFECTIVE ROOM LATENT HEAT » pligaqd 19361 1
- EFFECTIVE ROOM_TOTAL HEAT [ (ol79Z | (6758 foiBp
_ OUTSIDE AIR HEAT tiz8) '
Sengise:  CMHX degx (1~ BF)IX0.20 1
L ATENT: CMH X gikgx{i~ BFIX072 {
Grant Totar Hear Sub Total . i
RETURN BucT +RETURN Duct Fuwe _"Pn-’.z — ;
Hear Game LEear Gaw H.P Gamr !
(T USRT) GRAND TOTAL HEAT & '}

FORM E-20t



COOLING AND DEHUMIDIFYING ESTIMATE(METRIC)

inouIRING  No. InvouiREr By Sneet No Y4
—— DATE ORIGINAL
oo NaME . : A DDRESS : -
_ REVISION
Sece Usto For  coepiDeR  ( Foq ) PAC- 2  SYSTEM _
Slzé mX ma= ’ 8725 x 2.5 miHi= 7184% . w PERZON IN CHARGE
AREA OR ISun Gaw ori ) Kealih o AM AM
frem CuaNTY ! Tewme Diwr. |1 FacTon . CORRECTION Eerbeare For. .. PM ?EAK Loxo PM 2
SOLAR GAIN —— GLASS MAX 310D | 2100l 400 | HOURS OF OPERATION .~ Hoéux | L }
i P K Qursioe DEsin Conpirvanws . COB - 'CWB HRM
T o o x 5 Conortons, DB T | WBYT | %RH | DP T | g/kg
mtx _!/\/' x ; P CQuTsIDE 422 t18b 2N i Lolge
mx * i ; RooM o4.0 1! Lo Bl s 99,
mix . x : { DirFenEncE | (BZ Pwxx bxewx | wxx C}."
"TEOLAR & TRANS GAIN—WALLS & ROOF i  BLIND . [NON-EXISTENCEIOUTSIOE. WSIDE} L M. O -
Wars mx X [ 7 GLASS  |ORDINARY. THICK: ABSORBENT. % . DOUBLE
et s i ! COLOR  |LIGHT. MEDLIM. DARK, - R
X PR ; FWEIGHT | kg/mIIFLOORY g/ WALLY
w7 X IINTERNAL HEAT: Wt m/PEQPLE
RooF —SUN mix S x i INFILTRATION
RooF —SHapep  m'X x ! b S wmGinG .
TRANS., GAIN—EXCEPT WALLS & ROOF RevoiwvinGg DoorRs PEoPLEX CP:H!PER.I
GLAsS " mtx x Oren DooRrs Dovrsx CMHDOCR!
Ceins mtx x | ExmausT AR : i
Fioor  BEEF mx 3% x 2.5 1857 1786  Crack m X CMH/m |
FPartiTion (,)gdf»"m’k q.! x 1.8 ra3éd 11294 INFILTRATION CMH -
1233025 x ql x z.5 68b | w1 VENTILATION - ;
Dok 134 . 9.1- A 1.& YA PEOPLE X CMH/PER. |
INEALTRATION ChMH X deg X T.28 H i a MmN CMHm! i
’ INTERNAL HEAT VENTILATION CiMH m i
Fropie PropLeX : ' SENSIBLE HEAT FACTOR
Kw Kwx - x - 860 . ! Y .- 23 ERSH)_ 1o (;31.6)
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Hert Gan - ~Leaxk Loss ~HMP =lu% 51’74 lﬁ‘ 153 E WALL (SE’) L x;,‘q‘c_'4'1 =8.%
eYPASs ouTsiDE AR kg cmejd Feer 0! BFo02e Al 2"71 24 ‘PART}TlaM L A - . =
EFFECTIVE ROOM SENSIBLE HEAT M pazé& i ae3
ROOM LATENT HEAT ] (180> b
INFILTRATION CMEL X BglkEX 072 !
PEOPLE Y Perorex A9 g% |
STEam kg/hx 540 !
APPLIANCES E'fc. ] !
i
VAPOR TRANS. i
Sub Tovan f
SaFeETY FAacTOR * | .
Roow Latent Hear Sub Tota | 98 | 98! 38
SureLy DueT LEakAce Loss - 1o % (o] (O 10
Byeass Oursipe Awed CMH % 35 g/kgre. ] BFX 0.72 3L |- 2l 34
EFFECTIVE ROOM LATENT HEAT » 1431 143|142
EFFECTIVE ROOM TOTAL  HEAT " Zlo g4 | (93411 2455 2300 1 1942
OUTSIDE AIR HEAT (98
SENSIBLE: CMM X degx{1— BF}Ix0.29 i
L aTEnT: CMH x g/kgx {1~ BFiX0.72 | ! |
Grane TotaL Hear Sub ToTau i i -k
Return Ducr | Revurn Duct ?PUMP .P-P_t'. - |
Hear Gam "Leak Gam HF  Gam !
( USRT) GRAND TOTAL HEAT & | | }

FORM E-20E



COOLING AND DEMUMIDIFYING ESTIMATE (METRIC)

InGuiaieG  No. Inouree By Sueer No. 24
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Eamrmon B2 WX 11 x 2,5 7n4 | 3¢b | :231 | inenvaamion cMH |
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AsPLILNCES ETC i 1 DEHUMIDIFIED AR
? | APParsTUS DEWPOIRT IZ‘S' T
!
SRR T Peonacs P =R I B BO9___(ERSH. 940 cum
I Sub ToTal | 1 tad: Riv- psADPIN —mgn-')xo.zg
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INFLTRATION CHH x g/hgX .72 ; WALL (SW) H 6|S3‘ 4;9..._[;:51.: ZO.L_
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REQUIRED coollNG cAapAciTY

L eadic o
' IZoo%Ax zz.¢ i + 18850 A){ n.SKm‘U’q

Zows o™y

H

MIX poinT

, : Leaddey BF-
[ zoeso e xa.tkgﬁ*“x (izt- 85 ) x (1~ o0 )x |28

= RZ ooo KC“JA

(_E) FPEAK LonaD (PM

CER.T.H : dz3q)redA '“W;, coly.
oOT SIDE AIR HEAT \zee "218%.(1- of)xo §= 5,701 -
\zoe x 88x (1~o.d)x092 7 7.9LS k—”'p/ﬂ

voTAL = D+@ +® = (67331+5To) + 7465 ) x 105 = Bo, vee KA

@@
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8.6 HAREORE

4"

¢ CELECTION oF COING ERVIPMENT

6~ 1EQUIPMENT PAC- A x 124

AIR- COOLED PACKAGED AIR CONDITIONER

AIR FLOW RATE i 39.F0 MYH( 665 MYmin)
COOLING LOAD (THR) P 1719000 KCAL/H
(S5HC D) 119496
EXTERNAL STATIC PRES.: 7o TMA%
AIR INLET 3 1 3°C DB, 12%°C WB , 26 Kcal/Kg
OUTLET . - 128°C DB , 122 °C WB , 8% Kcal/Xg

CONPENSING . TEMPERATORE | Bo° DB

TEMPERATURE  DIFFERENCE 187

TYPE - FlLook (DuLeY TY.FE)

AIR FLOW RATE : 29.900 "R

COMPRESSOR (324) : 835 Kw (INPUT )

PAN MOTOR 2 85 Kw (n) 0155 % 3 x 2 (o0T)
POWER : $3-330 *, 50Hz

TAPPING SIZE  : ( I~2%&"+ 7/2” Yx2 ., DRAIN4oA
PIMENSION WiRSSRT  TeT X 4X X Tl
WEIGHT t (rw) 2-bé0 Kg (ovrd4ie KYx3,

MODEL INDPPER UNIT @ SoBM 100 > |84 CCARRIER )
' oUT Deoiz” UMIT o_q DCc oza x 3218 |

GHC = 5] 000 + 665 x 17.4x (1~0!1Dx (24 -2 )= |2Z.000

kal
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¢-2EQUIPMENT VAC-7Z x len

AIR- COOLED PACKAGED AIR CONDITIONER

AIR FLOW RATE 2oOBO M| 245 MIMin )

COOLING LOAD (T H.E) : Zo.coo KCAL/H
(5H.C) 1 go.obn Kedly

tL)

EXTERNAL STATIC PRES.: 65™Pd
OUTLET 138 °c DB, 132°C WB , 89 Kcal/Kg

CoNDENSING TEMPERATURE @ 50° DB

TEMPERATURE DIFFERENCE . IB7C.

TYPE . FLéoRr (DULCT TYPED

AIR FLOW RATE : zo.050™/h

COMPRESSOR (2€%) : 452 Kw (INPUT) =

FAN MOTOR . 7.5 Kw (TN) . o 37.1. %z (00T )

POWER - : $3-330 °, 50HzZ

TAPPING SIZE (=% w 17347 J)xZ . DRAIN40A

DIMEWSION (NDOOR): — z.Loo x L. too X 1.9ca {mm)
oUTDOOR) 1960 % JIB X lezal ws

WEIGHT : (IN) L5E0 Kg- (ooT)fgo K=z '

MODEL IMDCIME. OoniT P soBM ok4 184 (CARRIERD

oUTooR ONIT © 09 DEOIZ xZ2€8%

ch/ - 7q6w+345‘x114,¢([—0 ’&)x(Zd 2’7) 64600

SO K&

O
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o R
7.. VENTILATION

SYSTE M

7-1ESTIMATE OF VENTILATION AILR VOLUME‘

ADMINISTRATION  BulLDisg (1) _ , 49
FLOOR| ROOM NAME | AREA| voLn. AIR AIR FLOW |  EXHAUST | SUPPLY
2. |. 4 | CHANGE 3 | ax AIR 3
(m™) | (m”) | (rfHTY | (m~/Hr) {m~/Hr) | im~ /Hr)
GROUND [ Giod > . S o R I 0E-{x %
FlooR  |MAGINE SH.'UP. 30, | 1488 e 14. 880 |5 ooe |6 et (I)._?T--{»q
: [ Grow) - - - eF-3
WELDING Rood| 22,8 | 109 ] 5 Ed 1] 550 cxe  |(I) PF-5
Té,.:tf ‘SPA.QEE o oo w T T ’ ’ ) Tt
L PRRTS TTORAGY g0 | 482 | 5. 840 8do - | pa; gao [B) pr-4
Cexefl ) . : : . e
IR CoNDATIOMING oF
HACHINE RosM | 245 | 4o8E 5 Zoz3 Z | wo zloc [1)PF-2
(G0% ) ' ' oF -2
§ ELECTRIC RooM| 21.} | 10.° 4 zeolb Z1o0 zloe |1} pF.z
G . N
LAUATDRV (st - 4& 16 4,()0 4-60 - (-m_)vr_-_d_
{) _ : SAT 1660
‘ SUB ToTAL. 21050 | 2osqo |Rallzpe
FIRST |CFi5J *Tzé,‘?o
FlLooR LAVATERY (MALE) T1.° (1.5 {o L5 680 | .. T ()ve-2Z
(Fib} ' i . :
Mg,ég,?,iig) _qe | =2’ 1o 225 230 - (B} VF-6 -
(ri8bJ ' i i
| LAVAToRY L3 17.° (O . i7e 170 . (BVE-T
(Fib)
SHOWER BooTH| 2.° B 10 ‘Ro 20 . e vE- i |
KF144) :
SHOWER BooTH| 3.0 1.5 to 15 B o - (}vE-4
_ (riz ) P =
o DRESSING RM{ o i75 (o e 180 - (@) V-
£ ) (FiBa) Fan o
LAVATORY | 30 ns to Nk Bo - JVE-=iI
_JCFIR) S B _ L S
KITCHENETTE] &0 5.0 16 I50 150 — {my vr -10
=T . L , * 14 R B
LAVATORY. 7.© t7.5 lo {1s 180 - (IF)VE-8
B (Fog ). R S AT i
' FANTRY Qe | zz5 1o 2zl z256 — (m\ PE- &
) DR 7= M U RSN ey RO R I USSR SO
BATIERY ReeM| 16.° | 609 e 408 - 6lo gl (Dur g
"":— — T ms;’" R Tt - _f_" —‘"‘“‘_ -'-"__‘_'_'_" ' - ‘—'"‘4"_)!” l’?o_o— Wi_i I
KiTeHaER) 333 [83:25 ) 333 . 950 e (I vE-7
{13380 SAge)
- S IBTTBaTTT
. rA 61O
N SUB ToTA 3,590 9A: 7670
RN

(z27odm) -



ESTIMATE OF VENTILATION AXIR VOLUME.

ADMIVLSTRATION  BUILDING (2) -
_ L -
FLOOR| ROOM NAME | AREA| VOL. AIR | AIR FLOW | EXHAUST | SUPPLY
. | CHANGE Al AT '
2 . - .
_ (m™) (m3) (‘TAHT) (mS/Hr) (mgl}{r) (mgj'Hr) -
sgcon®? {(509) : b e |- -
ApoR  |LAVATORY(HAWL _ 29° | 615 10 L6 tao | 1250 ('m),'ﬂ__'_;-‘
LAVATO 1 oo
CFEMALE ) O | zes to (433 230 — -
{S1bBD — e e (m)vr: 6
1 LAVATORY | b3 (19 1o (70 g " - ' :
TS - 1o LB
L SHowER BooTdl 32 @ - 1o g - 7 '
(siia? 2 8o ~ Cnl)\_f}?—n
e
LAVATE EY RS (rp.o {0 170 —
e Te () vE-$
SHOWER BOOTH.] %% 8 e Bo 2o - (ﬁ JVE-1
$A =16030
SUB_ToTAL . 410 — A e
HiRP [CTOT) —
¥ oS0
1 ELooR [iavaToRY (MALEY 270 | 615 (o 75 #5750 ~ (L) vE-1
' gﬁﬁ% g - '
AeTeEE .0 zz.% o zit5 B o0 T 7 ) VF 5]
55:7_5.489
$oB ToTAU. lo &0 ' f:‘”f;;?
_‘rs"q.‘ 5‘?"50
------- TRA: B4R
(Rot) < , i S _m‘sd‘ao
ELEVATO '
RooF | HAGINE RooH z7.7 | a8l 2.0 ). 118 | Boo dn) F;‘]‘:_S

& TeTAL.
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7~2.

v

SERECTION  oF veNTILATION EcuiPMenT
| MACHINE $HopP (&GReULND FL_oor-:)

MACHINE NO PF-4 (=oF-1xatf >

_TYPE OF VENTTLATOR ©: PRoPELLER x a %
AIR FLOW RATE - : 3™ B0 md/He Yoo x AR
FAN MOTOR - S .4 KW or W :
POWER L i 4226w / 36386 v (50/48 Hz)
sIze : ] : L20 X fLz2p X 237 (mn)
ACCESSORY - : 1OSUS WEATHER (AVER , SHUTTER
z ELECTRIC. Roord. (GRoOND FLOOR)

MACHINE No PF-2 (=oF-2 X|ea’

“TYPE OF VENTILATOR . PRoPELLER x 1.5

AIR FLOW RATE - : Z. 0o m3/Hr @400 X 5 7rhb
FAN MOTOR : o.! XKW or w o _
‘POWER - C . shapew / 3¢ 230V £50/%66 Hz)
SIZE . B x Szo x 768  (mm)
ACCESSORY : SUS. WEATHER CoVER . SHUTIER

V-_'_g Al CDND{TO{JIM(‘;— MACHINE RooM (§ROUND FlooR )

MACHINE NO PE-27 , (=0F-Z x| €a)

"TYPE OF VENTILATOR : PRoPELLER  x 1 °%

ATR FLOW RATE ~ - - i =iee mo/Hr Fapox s}
FAN MOTOR g : o.! KW or w _
POWER - i Ag=220w- [ 36 3Bov (50/68 Hz)
SIZE : L _ : Sze X Gzo X T6E '(mm)
ACCESSORY . . <0l WEATHER <OVER , SHUTTER




b4

v

-4 WELDING Rootd

C&RoueJD

FlLooE )

MACHINE NO PE-5 (=oF~3 x 184 Py,

TYPE OF VENTILATOR
AIR FLOW RATE

FAN MOTOR

POWER

SIZE

ACCESSORY

.
°

FPROPELLER ea

¥ ’
550 w /Hr z5o%xs™"td |
o015 KW or - W .
34320% / 34 330V (50/68 Hz)
T e % z14
SUS WEATHER COVER . SHLTTER

270 % {mm)

- 5.

Too L B SPARE PARTS

sTo RAGE RoomM (GRoUMD Froor)

MACHINE NO PF-4

"TYPE OF VENTILATOR

AIR FLOW RATE
FAN MOTOR
POWER

SIZE

ACCESSORY

PRoPE LLER /=2 |

R4 m fEr .?oo‘i’xs""""‘q'g'
0.050 KXW or wooo

g5/ 34 380 v (50/68 Hz)
£20 X 470 X 247 {mm)

SUS WEATHEE <oVER, SHUTTER

L. LAVATORY

(erRoLND FlLooRrR)

MACHINE NO VFE - 4

“TYPE OF VENTILATOR -

AIR FLOW RATE
FAN MOTOR
POWER

SIZE
ACCESSORY

X

CEILING : X l___ea .

abo m3/'ﬁr e g A
5 ;o.r £Z2 w .
16 220V / Setbber (50/55 Hz)
345 X 2434 (mm)
150% vENT CAP |

545 X

PN

(3

yorf
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Vv -7

LAVATORY (MALE) ( FIRST , SECOND  FlLooR )
MACHINE NO VF - T
TYPE OF VENTILATOR . AXIAL FAN x Zz ©@
AIR FLO&-;' RATE : LB 0 m3/Hr < gAY
FAN MOTOR o : KH or 4o w
POWER | o : 16 220V / 3g—dbbw (50/68 Hz)
SIZE - _ | + 357 x (2z47) x 3Ze"  (mm)
ACCESSORY :

vV - .

LAVATORY (MALE). ( THIRD FLOOR)
MACHINE NO VF - 1 T
TYPE 'GF VENTILATOR . AXIAL FAN 12
AIR FLOW RATE : 50 m° fir % 8™ AY
FAN MOTOR . _ : ¥ or Ab W o
POWER = . 14 220v / 3é—ibbw (50/49 Hz)
SIZE . sqst x (22d70%  zzet (mm)
ACCESSORY s |

V.~ 9 BaTTERY RooM ( FIRST FLOOR )

MACHINE NHO VE-~ 3 (oF-4 % 1€a)
TYPE OF VENTILATOR : AXIAL FAN  x 1 5%
AIR FLOW RATE L Lo a3 /Hr = gD
FAN MOTOR s KW or 40 W
POWER : 14 220v / 3h=tELw (50/4%- Hz)
SIZE . o s 395% x (72 )x 320 (@m)
ACCESSORY ' :

@par




V o« e

LAVATORY (FEMALE)  (FIRST . SECoND Floor )

MACHINE NO VF- &
TYPE OF VENTILATOR T CEILNG x 2 2
AIR FLOW RATE : ose mO/HE x7™"PR
FAN MOTOR : s or 35 w
POWER : t1é 220V /-Ibmdbby (50/69 Hz)
SIZE ' : 1 3.8 x 208 X zg3z Pmm)
ACCESSORY : 56T VENT AP
v - 1! : : _
LAVATeRY, (FEMALE)  (THERD FLooR)
MACHINE- NO VF -5
TYPE OF VENTILATOR L cmILING x 1 ©2
AIR FLOW RATE ' ;o 200 mOJHET x gAY
FAN MOTOR | : w4 or alb w
POWER . 14 220v / 2460w (50/%% Hz)
SIZE - : 345 x =4t x 743 " (mm)
ACCESSORY 1 1so® venT cap -

A A

LAVAToR Y (FIRST . SECoND Fleok)  (F/8b>-<silb,a>

MACHINE NO VF-T _

PYPE OF VENTILATOR © CEILING o x 3%
AIR FLOW RATE 1o m2 /B x B ™ AR
| % oor 35 w

FAN MOTOR :

POWER . 14 220v [ Se—toew (50/58 Hz)
SIZE : 308 X 308 % 243 " (mm)
ACCESSORY t 5% VENT <AP

Ry

e

PRI
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£s

: wb.a"\

v o~ 13

SHOWER BooTH.

CFIRST

MACHINE NO VF -1

TYPE OF VENTILATOR CEMLING x 4 €2
ATR FLOW RATE : 20 m3/Hr % 8 mrhY
FAN MOTOR : Y oor 1R ow
POWER ;16 220v / 3@=—4Lbw (50/68 Hz)
SIZE : 203 X 33 x zoaM  (:m)
ACCESSORY P woet VedlT cAP
vV - 14
PRESSING RooM  (FIRST FloeR D
MACHINE NO VF —5&
TYPE OF VENTILATOR t CEILING x | ®2

AIR FLOW RATE

| 8o m3/Hr % 8"_’_""“‘&3

FAN MOTOR : #E or 3% W |
POWER : 1@ 220v [ S¢—t6fu {50468 Hz)
SIZE T 358 X 368 x 243" (mm)
ACCESSORY P st VENT AP
v - 5.
LavaToRyY (FIRST Froor ) <LFigay
MACHINE NO YF —I
TYPE OF VENTILATOR . CEILING S M
AIR FLOW RATE | : 'R m®/ur x8m Ay
FAN MOTOR . : Ky or 13 w

POWER
SIZE |
ACCESSORY

303 X

303 X ZoghH

too® vent car

1 220v / Sf—=+60w= (50/60 Hz)

(mra)

SEOND FLook D <Fl4a, b, S128.b)D




v

tb
KITCHENETE

MACHINE NO VF~ IO
TYPE OF VENTILATOR
AIR FLOW RATE

CEILI NG x | =2
JBon /Hr x 6 TP

HW or 2% w

FAN MOTOR :
POWER © ¢ 220v / Bdut60v [50/68 Hz)
SIZE : 33 X 303 X paqM (0R)
ACCESSORY . 168 VERT CAP

111 ,

LavaTeRY (FIRST FlLosR ) 2 F ?72
MacHINE NO VF - 8
TYPE OF VENTILATOR : CEILING x ! =2

ATR TLOW RATE : 8o wo/Hr x BT
FaN MOTOR | H = or BE W

POWER . 16 220v ] Sét68w (50/60 Hz)
SIZE * 308 X PBrE X zazn  (mm)
ACCESSORY s s yenNT AP

18 _ .

pANTRY (FIRST FLooRD

MACHINE NO PF -6

“PYPE OF VENTILATOR

AIR FLOW RATE
FAN MOTOR
POWER '
SIZE
ACCESSORY

.

pRoFELLER x| &%

vee m/Er zoo¥®
% or IR w
16 220v | _3d—ikbw (50/68 Hz)
78, * 280 ¥ 1527 ~{mam)
S0S. WEATHER coVER, SHUTIER.

SO
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Ko g ittty

i,

-

vV - {9

K TeHEN
MACHINE NO R¥-1
TYPE OF VENTILATOR
AIR FLOW RATE

RANGE HeeD FAN , ©4
750 n/Hr =35m0

er

FAN MOTOR ' : K¢ or 7O w
POWER : 14 220V [ B3d—k6Ov (50/560 Hz)
SIZE . ' : boo X x bEgof (mm)
. ACCESSORY : S PSS WEATHER CoVeR
v - 20
KiTeHep

MACHINE NO VF-— 7

TYPE OF VENTILATOR O CEILING _ x
z oo m3/Hr Ay _

FAN MOTOR ¥ or sEw

POWER - 16 220V [ Sf=A6dys (50/69 Hz)
SIZE _ : 208 X Zeg x 2439 (mm)

150% VeyT CAP

ATR FLOW RATE

. "

oy

"

ACCESSORY

v -2l
ELEVATeR MACHINE RooM
MACHINE NO FF-3

"TYPE OF VENTILATOR :  PRo PELLER x 1 €2

AIR FLOW RATE : | Boo 0 /Hr  Hoox sk
FAN MOTOR o : p.) KW or W _
POWER , s Spe220eedt 3¢ 3Rev (50/60 Hz)
SiZE - . : 570 X 520 X 268 (mm)

ACCESSORY : P30S WEATHER CGOVER ., SHUTER




2T

RETURN  FAN

MACHINE NO RAF - |
TYPE OF VENTILATOR
AIR FLOW RATE

FAN MOTOR

POWER

SYZE

ACCESSORY

(&r. FlooR  A|RCONDITIONING MACHINE M)

ssR 7

¥

.

e

CENTIFUG AL :

ﬁﬁﬂﬁl'ﬁﬂmﬁ- ' x )
. 3

54520 MO/HT x 25l

1S KW orx Cow .
=220 [ 3¢ 380 v (50468 Hz)

280" X Gea" X Zefio"”  (mm)

MACHINE NO

"TYPE OF VENTILATOR
AIR FLOW RATE

raN MOTOR

POWER'

SIZE

ACCESSORY

ay

I

.y

MACHINE NO

“TYPE OF VENTILATOR
AIR FLOW RATE

FAN MOTOR

POWER

SIZE

ACCESSORY

.

Lyl

- ea_.
m3/Hr
KW or Tw
16 220v / 3¢ v (50/60 Hz)
X X {mm}
x .oea .
m3/HI
KW or w
14 220v / 36 v t50/60 Hz)
: X x {rum)

PN
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CV-1  EAREE &M
1. RETRH
1 8

a) The Highest High Water Level (The Highest Astronomical Tide
is adopted as design H.H.W.L)

H.HW.L = E.L+3.23m

b} Mean Sea Water Level

—-—
e

M.5.L

E.L +1.64m

c) The Lowest Low Water Level (The lowest Astronomical Tide is
adopted as design L.L.W.L)

L.L.W.L = E.L - 0.43m
2) BwE

The design wind loads are indicated in the design concept of

architectural/structural section, if necessary.

r""‘"\

) 3y HHRE

G.L. = EL+ 4.80m

Ccv-1-1

& Ses
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4y LEFEH

The soil physical values shall be determined at the normal cases as
follows.

~a) The N — Value
The N — Value shall be adopted from the site boring test.
b} The angle of the internal friction ¢

In the case of sandy soil, the angle of the internal frictiom ¢ shall be
calculated by the folleowing equation.

6 =15 + TN < 45 provided that N> 5

2. WEEE

1) HEFmEodeY, The incremént ratio

la) Long ters ( D.L+ L.L) 1.0
b) Short term ( D.L + L.L + ¥.L) 1.25
c) Short term ( D.L + S.L ) 1.50
Hhere D.L: Dead load
L.L ¢ Live load
¥.L Yind load
S.L Seismic load

7) HIEREE (S5.L) L

Fo = Kn . ¥ ¥here Kn © Seismic coelicient = 0.1
¥ : Weight of structure included dead load.

FORN 03
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SHEET 3 OF

3) WHWE

a) Truck load

Truck load ( T — 20 ) Thefgross Geight ¢ 20 ton .
4 front wheel weight 2 ton

A rear wheel weight & ton

b) The impact coefficient ( 1)
i = 0.3
1) kg AC

Cohesion € shall be calculated by the following equation.

___.C!u

C = : gs - the uniaxial compressive stress

2

qu can be obtained from Table 1, if'ﬂ - values can be measured.

Table 1. Relation of the N values vs consistency q@ of cohesive soil

N value Consistency of cohesive soil qu ( keg/orf )
0t 1 Very soft - 0.25 to below
Zte 4 Seft =~ (.25 to 0.5
5t 8 Normal(medium) 0.5 to 1.0
9 to 15 Hard ' 1.0 to 2.0

16 to 30 Very hard 2.0 to 4.0
30 to above Conselidated - ~{ 4.0 to above

FORM Q4




SHEET

3. JKERKIRETHE

1)~ BEKEEER

Pit

@ lLoss due
@ Loss due
@ Loss due

to Screens
to inflow at Pump Room

to room wall friction

Table 2.  Example of the loss in water channel
Equipnent Loss
Intake (© Loss due to inflow curtain.
(@ loss due to friction between intake.
‘ (D Loss due to inflow at intake channel
Intake @ lLoss due to friction of water channel wall
Channel ® lLoss due to water channel’s cross sectional change
(Gradual contractin and gradual expansion) and bern’  ic.)
@ Loss due to water channel’s accessory machineries and
structures.
Screen Pump @ Loss due to inflow at Screen'Room

Discharge
Channel

@ Loss due
@ Loss due

® loss due
(gradual

@ Loss due to water channel’s accessory (machineries and

to outlet conduit and. discharge culvert
to the wall friction of channel
to water channel’s sectional change

contraction, gradual gxpansion)

structures)

o Outlét-

@ lLoss due
@ Loss due
® Loss due

{gradual

to outlet’s exit
to the friction of water channel wall
to water channel’s sectional change

expansion, etc)

@ Loss due to water channel’s necessory structures, such as

hiden wier, pier, etc.

FOAM 04
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SHEET

OF

2) HEREC

F—~ 2 OHERH R, —ROKEKEHHCER W cwaiicshs,

Table 2. The coefficient of the roughness used for water channel

Wall shape n ¥all shape

pipe . surface

Ordinary concrete such as
cast-in-field concrete 0.015

Concrete block 0.02

n
¥elded steel pipe 0.012 | Ordinary concrete with | 0.02
shells stuck.
Good concfete.surface _ Steel plate 0.02
such as centrifugal force |0.013 |
steel reinforced concerte Other especially rough{ 0.03

FORM 04



SHEET 6

4, FRIES

{2):Calculating with diagonal tention bar.

1) gk o 0 OFEISH - { kg/ont )
1
Stresses Permanent Stresses
Shear .
Compression Bond
Concretes (1 | (2
Concrete | plain bar 5.5 10
for 130 24
(above) Deformed ' {slab) |
G-400 bar 11 20
Concrete | Plain bar 5 g
for 100 22
C-300 Deformed (slab) .
bar 10 - 18
Concrete | Plain bar . 4.5 8
for 80 20
£-240 Deformed (slab_)
bar 9.0 16
Concrete | Plain bhar 4.25 7.5
for - 70 19
C-210 Deformed (slab)
bar 8.5 15
Concrete | Plain bar 4 7
- for - 60 18
'£-180 | Deformed ' {slab)
bar 8 14
*Remarks (1) :No calculating with diagonal tention bar.

N
e’

FORM 04
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SHEET i OF
2) S OFERIE ( kglat )
Stresses Permanent stresses
Materials Ténsion Compression
SD 30 1,800 1,800
S 35 1,800 2,000
SD 30 for Pile 1,600 1,800
3) HoHFARLHE - ( kgledt )
' -
Permanent Stresses
Type of Tension Compression Shear
Steel
5§ 41 1,400 1,400 300
SH 41
J
4y BEMOBRIGIE ( kgsew )
Stresses Pernmanent Stresses
Appli- | Helding Positions Groove ¥eld Fillet
cation Haterials Tension | Compress  Shear Shear
( $541,S%41 ) 1,400 | 1,400 | 800 800

FORM 04




sHEET 8

5y avrU—boOy¥yIR

a) At the case of the displacement calculation

C CK( ke/en ) 180 20 | 20 | 300 |

Ec kg/en ) 2.2x10% | 2.5X10° 2.65X10% | 2.8X10°

b) At the case of the unit stress calculation

Be = 1.4 X 10° { kg/ond )

FORM 04
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SHEET_“,ﬁfZ_w_ﬁOF_

5. MY
1) BELARES
a) Standards for Calculation bf Reinforéé&:Concrete Structgrgs
b) Désign Standards for Steel Strucfures
c) Standards for Structuraeresign of Building Foundations
2) BFkEERGs
Specifications for Highway Bridges
3) HABENR
Technical'Stapdards for Port and‘Harbopr Facilities
1) BAREFLIE
Standard Speéification for Concrete

5) BATEME
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Fig 1. Typical section of Intake OQpen Channel
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NN _ S '7_ o EXISTING Rcc aﬂyER1V*\\\y/ﬁ
LA - FREIGHT TRAIN RAILS s
ALY : 0 /\/ . ' 7 'f'"
:K:?I'. tl'.’ T 14 (. - p— T 1 T R ;'::’é"’
uq_rii | : ';1 1 1 < r— — T .a{ﬁ_'jj‘ 7 J’:'r ':"1
e

- - - é : ; : “‘
e R 1 el a——Y o g
E‘:Il‘? . =TEMPORARY STEEL SHEET PLLES & ‘(9} - 'zf -

Egiﬁﬁaa INTAKE OPEN CRANNE

—td

Fig 2. Plan of Intake Open Channel

a. i B & (L. +4.80)

The ground level was determined in "Civil Design Conditon™(vid.l1.3,Pl,
ENGINEERING SHEET No.EWC-1001), so the site ground shall be leveled at
EL. +4.8z. -

b . &6z (EL. +2.78p)

This level was determined in consideration of the water head loss due to

Intake Culvert(vid.3.1).a), P11, ENGINEERING SHEET Mo.EWC-1003) at the highest

high sea water level(EL.+3.23m), so the calculation is as follous.
~{vid.1.1).a,P1,EHC-1001).

TH.H.Y.L] (The head loss due to culvert)
EL.+3.23n — 0745m = EL.+4+2.78n
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e . FfEEMT (EL. —0.88n)

This level was determined in consideration of the water head loss due to Intake

Culvert at the lowest low water level(EL.—0.43m).
1

(vid.1.1).c,E¥C-1001)

The Calculation is as follows.

[L.L.¥.L] (The head loss due to Intake Culvert)

- 0.45n = EL.—0.88n_

‘EL.~0.43n
. BRIAKBORESS (BL. —4.0n)

The level of bottom floor was determined in accordance with the hottom floor
level of existing Intake Culvert (EL.—1.3feet2sEL.—4.0m) as shown in Fig 7

e. PIREUKEEOM (= 3.0m)
The width of Intake Open Channel was determined to limit the water velocity

less than V =1.0 w/sec at L.L.¥.L.

The calculation is considered for the shells stuck 1Ccm.-
{vid.Fig 4,P10,E¥C-1003)

_4 G229 D -
B B = 0.61 n/ 1.0 o/
v A (3.0-2%0.1) X (3.12~0.1) 0.61 n/sec < sec

. OB L~ & REEIRT O & O

The distance was determined to avoid the influence area occured by the

relaxation of the back ground of retaining wall.
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The section of the

influence area
ground is shown in Fig 4.

7S

occured by the relaxation of the back

chﬂng, t{- ,l;!:ow‘,}, |
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a. HYTELZAD V-V EOHZENG
The internal width of Pump Room was determined by the following velations.
i) by the data from Table 1.
Let the width is B,
2.0D0 = B = 2.5 Do
I.Bbm =B = 4.5n
Where Do : the diameter of C.¥ Pump's béllmouth = 1.8n
i) by the linmit of the approrch velocity
The approach velocity to bar screen Vi is usually controled by the following
relation.
The internal width of Screen.Room is determined by the approach velocity te bar
szreen, then the approach velocity Vi 1is restricted by the following relation.
Vi = 0.375 n/sec_
N
(vid. Table 1)
In this design case V1 is calculated as follows.
4.75 | -
V= i = 13%3.00 = 0.37 n/sec << 0.375 n/sec
According to the above mentioned relation,the internal width was dertermined-
Bi :_4.5!]1 -
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Table 1. The compared table with the usual and the recommended dimensional data of
Pump Pit
No, 7 Ttens The usual The tecommended Remarks
value value
1| The diameter of Do=1800mn
Bellmouth Do
2| The width of Pump’ B=2.0~2.5Do B =4500mn
Roon B
The distance between ) . _
3| Bellmouth and the B=0.5~0.75Do Y =900mn Y = 0.5Do
bottom floor Y
The distance between | The preventive
4| the center of Pump and | 2=0.8~1.0Do 7 = 1800my wall for vortex
the back wall iy was design’. .
5| The subnarged depth:Sc ScZ 1.500 Se=2700m
The approach velocity _ In this deéign
6| to Pump and Screen :Vz | Y2=0.375n/sec case
' Vo = 0.28 n/sec
The distance betuween _ _
71 the Center of Pump and | A=6.0Do A=10.8n
the mound A
8| The height of mound:Hn | Hn< 0.8Do 1n=1.44n
S |
) N
-] gl 1/
Sc .
4
A
The reference drawing
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b. KY7Ey b OER

The length of Pump Pit is determined by the site layout plan.
(vid. DUG No ¥GTS-1002)

c . ifEdidr (EL. —0.88m)

- This water level was the same level as Intake Opqn Channel.

d. I—FYIax— L OTHE

The lowest side level of curtain wall is calculated as followus.

[L.L.4¥.L] (the allowance)

EL.—0.88n - 0.52m = EL.—1.40 n

e. ARU—VEOKES Y

The bottom floor level of Screen Robm'was‘détérmined in accordarce
with the bottom floor level of Intake Open Channel(vid. Fig 1),
accordingly this level was setted-up at EL.~4.00m.

. RY7TEOKEGE

The bottom fleor level of Pump Room was determined by the height of the

back wall of Pump Room, and the height of the back wall of Pump Room Hy
vas determined by the following relation. '

B = S. + Y = 1.5Do = 1.5 X1.8 + 0.5 X 1.8 =_ 3.6n

accordingly H§ was determined Hp =4.0n, sorthe bottom floor level was
- calculated as below. o ' '

(The lower side level of Pump Foom) - MHo1

EL. —1.20m _ 4.0n = El.—5.2n

076 o
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g . ARD U= LK & ORY RE AN
The setting angle of Bar Screen was determined by the reference of
"Design for the Civil Structures of Thermal Powew Plant and Nuclear

Power Plant™ published by The Socicty of Electric Power Civil Technology,
Japan.{vid.12-10-3,P435)

h.x&ufyiaﬁyfigmﬁﬁﬁémﬁ

This difference in level Hn was determined by the following relation.
(vid.Item ¥o & in Table 1)

e = 1.2n = 0.8Do = 0.8 X 1.8n = 1.44n
1. HlioKERE
The horizontal length of the slope A was determined by the following
relation to the distance between the vertical center of Pump and mound.
(vid.lten No. 8 in Table 1)
A= 21.75n = 6.00Do = 10.8m
3. By IAEREE

The approach velocity to Pump Ve is calculated by the following equation.

.5
Vo = J = ! 2 0.28 nw/see = _0.375m/sec

.0 X 3. -
A 13 3-8 (vid.Iten ﬁu 6 in Table 1)

k. &% &L oA 4

The dimensional data of the protection wall for vortex was détermined byA

the reference data from the mechanical design structure.
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Fig 1. The Resu ¢

m om Hydrograophic oupocpmwon
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INTAKE OPEN CHAXNEL
- V=0.61 n/sec
. . Q=5.2 n%/sec
NOTE
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0: Quantity of water { n®/sec)

- i
_ - Fig 2: % _Results of liydrokraphic Calculaton
5 (UNIT 1)
+ EL + 10.500 n n _
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1) &
A1l caleulations are executed at the lowest low water level.
L.L.¥.L E.lL. - 0.43 n
) MERE
a) Ordinary concrete such as cast-in-field concrete
the roughness . n = 0.015
b} Ordinary concrete with shells stuck
the roughness . n = 0.02
3) ﬂﬁi%i%%@?ﬁﬁﬁﬁ
The water flow chart of Intake structures are shown in Fig 3.
OCEAN
' Culvert Tun'ne!
N 55
. Qr,v 2 h,r
Concrete Pipes /\ l '
(three piPeS]
(L =200m ) ‘QZM? Q3,75  hs.
' ] Q= 9 5nitec Q= 95 mifer
Intake Open Channel
’ Fig 3. The water flow chart of Intake structures
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20 =Q + 02 =18.0
Q =0:+0Q = 9.5
=0 -0 =Q

he + ha = by +

provided that

there 01 : Quantity

02 : Quantity

03 : Quantity
04 : Quantaty

w ®
w @
-85 w 3
hs @
=20
G, 03 =0Q

of culvert tunnel [m'/sec]
of concrete pipes [m'/secl
[Three pipes located]
of Intake Open Channel (at culvert side) [w'/sec]
of Intake Open Channel (at concrete pipe side) [m'/sec]

a) BRIV A— N OXEERKE

_typiéal section of culver

t

2.0 m

S : the wet perimeter [m]

4 ¢ the area [w*]

3.0 m

Shell deposits 1lcm is co

R : the hydrographic mean level [m]

naidered for calculation.

S =4 X (3.0-0.2) =11.2n

4 =2.8 X 2.8 :
LA T8
S 11.2

= 7.84 @

=0.7n
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i) The head loss due to inflow hes s

Qi 0
¥ = — =" =0,
| \ 7,80 0.1276 Q4
| vE | (0.1276Q:)%
her = fer — =05 X ———" = (, 2
1 é % 0.5 2 X 0.3 0.0004 Oy

Where  fo I the coefficient of the inflow loss = 0.5

ii) The head loss due to the wall surface friction hi
G2l (u2-0.022-155

hey = . = 0.0016 0,2
. A2-R472 T 7.842 X0.7473 164
iii) The head Joss due to bend hoi
2 0.1276 )2
bor = Fore o = 0,073 x QAZB AT Lo et g2

ig 2 %X 8.8

Yhere fv1 : the coefficient of the bend loss = 0.073

Accordingly the head loss due to Intake Culvert is calculated as hereinafter.

i = hes + hey + hey = (0.0004 + 0.0016 + 0.0001)0:2 = 0.0021 ;2
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b) KV U —p AT OKREERE

typical section of concrete pipe

Shell deposits 10cn is considered for the
calculation. ' '

S=x X (1.5-2 % 0.1) =4.08 n

. - o
3\=-4—‘ ¥ o X 1.32 21,33 ¢°
A 1.33
= - = —— = 0,32
R S 1.08 0.326 m
i) The head loss due to inflow hez
o e
v o= 3 S T3 0.2506 Qs
2 L2508 Q)8 . ‘
hes = fur = 0.5 x QBB @Y a6 002
2 2 X 8.8
Yhere f. . the coefficient of the inflow loss = 0.5

ii} The head loss due to ﬁhe wall _surf_aca friction hge

Qz2+n2-L

( Q2/3 )2-0.022-200

hee = TG

= 0.0224 (a2

1.332-0.328%

i) The head loss due to the bend loss hse

2
hee = 2%, %é

=2 X 0.073 X

(0. 2506 Qe)i

= 0. 2
2 % 9.3 0.0005 Q-

hccordingly the head loss of Intake Pipe Tummel is calcurated as hereinafter.

“he = hez + hrz + hoz = 0.0016Qz2 + 0.0224Q:2 + 0.00050:° = 0.0245Q2°

s

= 0.0245(18.0 - Q)7
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o) BAEBCKEEOKBRL Chn— kg .

the section of Intake Open Channel

T Shall debosits 10cn are considered for the
calculation

El .~ 0.F3m_| |, LLWL

il

J S5=2X 347+ B3 -2X01)=86Mn
ol

: " | A=2.8 X 3.47 = 9.72 a2
EL.~%00m : 7

R = : = g;z =1.00 m
3.0m )

The head loss haz is the same as the head loss due to the wall surface friction.

Q%-n2-L (% X 0.02%2 X 66

= = = . 052
hs = e peos 9.722 X 1.0473 0-00030

d) BIERUKROAKERSE (avru—bRA7/)

The section and the process of calculation are the same as €), therefore

Q2n2-L Q2 X 0.022 X 32

he = x = 0.0001 Qo2 = 0.0001 (18.0 — Q,)2
¢ T gEpive 9.722 X 1.0¢73 G ( o)

Above calculated the head losses are substituted into the previous equatien
@ here.

i

(0.0245 + 0.0001) (18.0 — Q)?
0.0246(Q:% — 38Q: + 381) 0.002412 — 0.0057Q: + 0.0271
0.0222 @% —~ 0.9281 G, + 8.8535 = 0

(1 is determined by sclving the above equation.

Id

0.0021 &% + 0.0003 (& — 9.5)2

I8

1

O = 14.7 w/sec




SHEET

10

—_ OF

fccordingly other quantities are calculated as hereinafter.

Qz = 18.0 - Oy
= 19.0 - 14.7
= 4.3 m'/sec
Qs = 9.5 - Q2
= 9.5 - 4.3
= 5.2 m¥/sec

FORM O4

sP7

()



£

11

seer_ 1Y oe

3. {A%KHOHE

1) BASYHGR b Y 5o

- 7
=3 Heer . L%_"_ . m.j/m.m

.~ Tntoke Culvert Tunnel

(L=155m )
Qe=FInuee Qu= Sndfne
he _hs 30

! }

Intoke Concrete Pipes
(three pipes)
(L= 200m.)

Fig 4. The water flow diagran

a) BRI N b oiRdokm -

The sectional dimensions §, & and R are calculated as hereinafter

Shell deposits 10cm is considered for calculations.

typical section of Culvert S .+ the wet perineter
§=4 xX (3.0 -0.2) =11.2 n

& . the area
A =28 X 2.8=7.84m

3.0 m

I R : the hydrographic mean depth

A 7.84
20m | == iy = 07w

5
i) The head loss due to inflow he

Q 14.7 ‘
Z2—— = ——— = 1.88 n/
¥ = 7 84 1 88 n/sec
The head loss he
b Y sosx 2B
ST gy T 7 x9.8  on

Yhere fo . the coefficient of the inflow loss = 0.5

FORM C§



it) The head loss due to the wall surface friction hr

b - @2 L 1477 X 0.022 X 165
T R 7.842 X 0,743 L3l

i ) The head loss due to bend  hee

v 1.882 -
Y= feer —— = 0. S 20,0131
hoe = foar —o- = 0.078 X 5o

Yhere o 2.the coefficient of the bend loss = 0.073
( the angle of bend = 30° )

Accordingly calculating culvert tumnel’s head loss h
hy = he + he + hoe = 0.03 + 0.351 + 0.013 =.0.454 n

b) EEEFa 2 U NATOREKE b

The sectional dimensions S, A and R are calculated as hereinafter.

the section of concrete pipe Shell deposits 10cn is considered for
‘ calculation.
S=x X (1.5~ 2 xX0.1) =4.08 n
A= _li_ X = X 1.3%2 = 1.33 n®
A 1.33
R=— = —— =10.326
S 4.08 8
i) The head loss due to inflow he
Q 1/3 X 4.3
v, = — = e = 1.08 1
V A 133 1.08 n/sec
¥° 1.082 -
he = c— = 0.5 X ———— =_0.030 1
o=ty X g Lo

FORM 04
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i) The head loss due to the wall surface friction hr
QFop2-l 1.43% X 0.022 X 200

h = — = -
P e 1.33 % 0.326%73
- Hi} The head loss due to bend hye
vé 1.082
hos = frer 77— =007 X ———— =0.004 n
b vl oy 72 X 9.8

fccordingly calculating the head loss he

he = he + bt + hoe = 0.03 + 0.412 + 0.004 = 0.446 m

_ FORM 04




2) BREEKEE
a) 8%k ha

the section of Intake Open Charnel

R a— 7

Shell deposits 10 cn is considered for the
EL.-088m LWL calculations.

B
g §=2X3.024 (3~ 2X40.1) =838 n
Elzteom . A= 2.8 X 3.02 = 8.46 md
A 8.48
3.0m R = e = 2.8 =0.96 n

The head loss hé is the same as the head loss due to the walL_l surface friction.
Q3% -n?-L 5.2 % 0.02%2 X 66

h = = = O-GIO
: A2 R 8.462 X 0.95°° — i

by HREAKE hao 7
The process of calculation is the same as a).
Q32 +n2-L 4.32 X 0.072x 32

ha = A2-Ras3 - R.482 X 0.06%73 =.0.003 n

FORK 04

V4
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3 Ky Ewb
a) A5V ic kB RSKE he
the section of the entrance
&
g EL.~1FCm Shell deposits 10cm are considered for the
; caleulation.
a
N
A=4.3 X 2.4 =10.32 of
i ee;
vl T e Q= ;— X 8.5 = 4.75 wi/sec
¥= ¢ 3.75 = (.48 n/sec
S5 & A 10.32
. Q= B ye _ 4.752 B 0.482 B
¢ C2-A2 .2 28 0.52%10.322 X2X9.8 2X9.8
= 0.03n
where C . the inflow coefficient = (0.5
b)  EEEEEMIC X BIBAKE b
the section of Sereen Room
&
a £L.- 0% (LLVL] Shell deposits 10cm are considered fer the
- calculation.
é .
v Az 4.3 X 3.02=12.99 of
f)’)
g EL — %00, | §=92 X 3.02+ 43=1034n
A ‘12.99
Re— =*4——="1.286n -
o ¢ s 0.3 T
2.5 m
' 02en2-l, 4752 X 0.022 X 13
hey = = 0.0005
17 pe.pass 12.992 X 1.264°% 4
FORM 04
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the mean section of Connected Culvert
¢
Shell deposits 10cm are considered for the
o EL /% m calculation. '
2 A=4.3 X 3.2=14.72 02
'S :
')—)
S=2 X {(3.2+ 4.6)=15.6n
vEL“‘?‘..ém, |
P = A2 0 94'
s g o d
%S 1 E
Q% -n?-L 4,752 x 0.022 X283
hee = = = 0.
27 Tprpass 14.722 X 0.94473 0.001 m
Accordingly he is calcuiateé as 'follousj}
he = hry + hee = (.0005 + 0.001 = 0.0015
¢) N e ALV —VIC K BBEKE ha
The approach velocity to bar screen Ve
4 4
Va ® * oy - 0.3Tn/sec < 0.40 w/sec
Therefore the head loss hva is assumed te be 0.03 g.
(The above value 0.03 m/sec is regulated by U.S Bureau of Reclamation.)
d) FSRYYY - RO Y-V LBIREKE her
According to Fig 5, the head loss hyr is assumed to be (.10 n for the cleaness
7 factor 808 of screen. - _ '
S Théreférg'the head loss due to Pump Pit hy is calculated as follows.
hp = he 4+ hr + hea + hte = 0.03 + 0.0015 + 0.03 + 0.1 = 0.162 m
FORM 04
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4) fiﬁl;ﬂ(ﬁ% (B R—=F « b2ZID)

Wﬁﬁmnwbmﬁ%mﬁﬁ\ﬁm%wﬁmﬁ ﬁmﬁ%m@%ﬁmr‘?%wx

It TO -PAKISTAN KAYY

Ok*ﬁéﬂ%o
R == o ey
=2 -D‘schurge Tunnei =] = . ]
::: (uh(’c : M :S‘? N - Nk .
g . T - E Dy nlai'ge TuanE"?Sﬂ% 3
¢ | i n Om et
~§§. =3 T y ‘
o€ [ Ee . 5 _ the angle of - beno{ = 90
8 o 5 . = (R=Gm, 6m)
E . , C & - ] B .|
o -AY0¥ GH?AXDOG ; __/ i RN
v . —_ _% 7 -_—':'-T.."-—-w-———--——-.—\——.—-_"-'
the angle of bend = 90 f—g;)/he angl of bend =00 [] i
(R=0x) ST (R=@m) - N
8 {
)
2 .
= )

KARACHL SHIPYARD ENGINEERIHG & YORKS

Fig 6.

a) MAREE (Unit 1)

the sectiyn of discharge tunnel

S5=4 X 2.2

[
i

-Plan of Discharge‘Tu'nnels '

;83'm'
22)(22—48413
A 484
R = S

I

= 0.55 n

[T
&

= 1.968 m/sec

] L=
=]
1Y

FORM D4
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i} The head oss due to the water surface friction hy

Q%.n®-L, 9.5% X 0.015% X 440

h = = = {,
‘ AZ.RA73 1.842 X 0.55¢/3 0.846.n

ii) The head loss due to double curves of the same type heu

) : D 3.5 g0°
2 X [ {0.131 + 0.1832 (

hey = ‘
. ) RS B 50 )
. D 3.5 90° Va
4+ (0131 + 01832 () Y {(—=)) - — .
. oe 90 g
9.48 3.5 90°
= X . + Q. ——
2 ( {0.131 + 0.1632 ( 3 ) }(goo)
2.48 3.5 an° 1.962
. . — X
+ {{0.131 + 0 18327 ( 10_6) }o( a0 ) ) I%33
= 0,104 n
~Yhere p . the radius of curvature pr =8m pp = 1R«

D . the diameter of culvent

. X
D= 4.8 x4 = 2.48 n
o p.7

Accordingly the head loss due to discharge tunnel for unitl he: is
calculated as hereinafter.

her = hy + heo = 0.846 4+ 0.104 = 0.950 n

b) BUKES (Unit 1)

The section of culvert and the process of calculations are the same as
culvert 1.

i) The head loss due to the water surface friction:-hr-

©9.52 X0.0152 X 500
he = = 0.9672 m
fT . 4.882 X 0.554/s

FORM 04
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it} The head loss due to curve h'ey

h'ce is calculated as hereinafter.

h'eo = (3 X {0.131 + 0.1632 X ( 3 ) x ( 90:,)
2.48 3 90° 1.982
— x et
+ {0.131 + 0.1832 x ( 0) (gon)Jx 7598

= 0.104 m

Accordingly the head loss due to culvert Il hez is calculated as hereinafter.

hes = hr + hew = 0.0982 + 0.104 = 1.066 n

FORW 04

()

1077
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Fig 7. Plan of outlet

Both ocutlets of unit [ and unit Il are the same structures, so the hzad ITne=
calculation is all the same.

a) The head loss due to outlet ho (Apél" one culvert box )

typical section of outlet ( one upit )}

2 3 "§=4X 2.2=8.8nm { per one box )
7 a%i - -+ A=2.2X2.2=4.8 1 ( per one box )
ek 2 4
4 }\C N'vﬁ ' R = 2 = g: = 0.55 m { per one box )
S
' 2 X 8.5
zZénl|| zajog. V= i :1/ Y = (.98 n/sec ( per one-box)

of, 0% ¢
i) The head loss due to the water surface friction hr
Q%nL 4.752 X 0.0152 X 40

.'.Aa.’Rws B 4.842 X 0.55'® 2, . o

he =

_FORM 04

e
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B oF
ii) The head loss due to the gradual expansion hg

The entrance area of outlet & ( one unif )
A .: 2.2 X 2.2 =4.84 v?

The exit area of outlet A2 { one unit )
b2 =4 X 2.2°X 2.2 = 19.36 n?
W = i: = 224 = 1.96 n/sec
Vo = i;S = 13:26 = 0.49 n/sec |
ho = for for ;g\’a Y Lo X 0.563 X ( 1'92 ; gzg Y .03
¥here fo ¢ the coefficent of the gradual expansion loss = 0.7

fs . the coefficent of the sodden expansion loss
' 4.84
19.36

' 4
foz(l - —2—)z= (1- ) 2 = 0.563
o
Accordingly the head loss due to outlet ho is calculated as hereinafter.

ho = hr + hg = 0.019 + 0.043 = 0.06Z n

FORM Q4
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1. BRI ORREHE
1.1 mad

BTRBEDOF-) Y77 -2, B-1 oW ths,
W R LONERROKZ L - CHE I NS,

(10412} X2.04+ (124 11) X2.04 (114+13) X 2.0+ (1346) X 2.0+ (6+9) X1.54

2 % 9.54

=10

FosEIc Y HIERAGRDE Lo TEHExRS,

¢ = (fI150 + 15)° = (/15%10 + 15)° = 27°

the bulk density of soil above the ground wate v ¢ » = 1.9 t/&°
the bulk density of soil above the ground wate »': » '= 1.0 t/n®

BOBBENT —2 . TBEARH AR CERE AT,
(vid.No EW ~1001)
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- o - Bepih L. wilvo
csTlios sz 2 | ££
§§3 _é.-gg METERS %5-% STRATAENCOURTERED Eé_ ‘gg
0% 1 .00 |FFe ' 5188t
£l +4.558 The. g'www{ wed e MI@M '
T =19 H;/’f_if . .
. LT ) filling material of brovn madiumg
e Ar3.538 : Co coatrsk sand with gravels,
(m) | _ 3.7p | pebbles and clay. ' )
S |relo ) '
+0838| 3. 70
o3
.EE 1240 |2.10 Broym madium silty medivm to
-z N coarse SAND,
"R 1282 5.80 '
Dark grey loose to mediﬁm sileyl
=10 1§29 fine to-coarse SAND, traces . °
‘GRAVELS. )
—15.000 e . _Foundation Level
) =9A5Z 10.00. ]
1)
. Grey loose to medium silty fine
4 =10 6,00 to medium SAND.
~
(o]
2
P~
R
)
B —J1A6215_00
|| o -
1

SITE :

CLIENT : KARACHI ELECTRIC SUPPLY CORPORATION.

WEST UHARF THERMAL

* POYER STATION,
LJKARACHT,

BORECHAH}OFBORWG No.4

Pmolrl:;on Trn Blow ho

11|||1|

112 blows @ 2m.
. 11 b;ous @ Am
) 13 blot:s @ 6m.

/

& blows @Sm.

|

9 blous @ 10m.

22 blows @ 12m.

124 viows @ lim.

cont. on sheet 2.

Remarks : CROUNDWATER TABLE AT 1.00 METER

Date i 27/12/87.

Fig 1. Soil colunn diagran
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1.2 PSSt ongs

BIRIKEE OREER . - 2R Ehcns,

TOWER . BeBourEgEt L cEA b NS,

OF

The beam (05, x 0%, (CLL §0,)]

Fig;Zr Tﬁlp’i:(':aliuseclti.on of Infake 'Op'en Channel

(vid.1.c,P4,Na EHC-1004)

TORAM D8

The stru;tural cjesi'gn: calcul_atipn is executed at the lowest low water level.
(B, — 0.88 n) (considered for the water head loss due to Intake Tunnel).
d

0.9 a?
OF 0 05 0%
o (i
~EL +480~ = . ’”EL'+5‘0010 Fl — EL +4.80
TS o l; [ \—'\‘_ OT[ | i < a7
f/m Qround-Wpten Y level .
'Ei \
CEL.1 2784 HHwL : .
== HWW /‘-nga;,e_ Jing -
of 3
1 9] o
q = Bl o
o)
ay
FEL—088 o LLWL
55_ 0.3
w) F‘I
HEL. - 2004 J kj_v_/ N
, S _ o
CEL.m500 b —EL . =500 h
g) /.OI 3.9 A 714
52 Unjt :

T
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1.3 ‘ﬁi:ﬁﬁ
1) #lEh BEBRGEEY 1n XY)
é) Base slab
Wor = 5.2 X 1.0 X 2.45=12.7 ¢

b) Side wall ( at one side )

Yeo = {0.7 X 0.7 + 32_ X (0.544+1.0) X 8.3 -+ _15_ X 0.3 X 0.3) X 2.15
=17.0 ¢ |
c) Beam
Wes = 3.0 X 0.6 X 0.45 X 2.45 + 5.0 = 0.4 ¢
d) Soil weight ¥s ( at one side )

1 V R
¥s = (0.2 X 0.5 + TN X (056 +0.1) x8.3 xXx1.9 = 5.4+

e) Yater weight

Water weight W. is calculated at the highest high water level (EL + 2.78 m)
{considered for the water head loss due to Intake Tumnel.) k)

(vid.1.b,P3, N E¥C-1004)

= (6.78 X 3.0 — 0.3 X 0.3) X 1.0 = 20.3 t
f) Buoyancy

Buoyancy Ub is working to the portlon of concrete structure under H.H.¥W.L, so T
* is calculated as follows. '

i

(5.2 X 1.0 +0.3X0.3+ (059 +1.0) Xx678) x 1.0

1

6.1 t

FORM 04

SISO
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dccording to the above calculation, the summarized vertical forces are shown

in Table 1.

Table.l. Sunmarized table of vertical forces {per 1 m-unit length)

Species Vertical force Remarks
Wot 12.7 ¢ Base slab
Hez 34.6 ¢ Side wall
Yes 0.4 t Connected beam
Ys 11.0 t Soil weight
W 20.3 t Hater weight
i} - 18.1 ¢ Buoyancy
. .
. TOTAL V=62.9¢t
2) MEmEHq,. 4
y Be . .
g s ——— (1 &% —) Yhere e . the eccentric distance
B.L B
e =10
_ 62.9
T 5.2 X 1.0

12.1 ¢/

FORM a4
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3) X0k

The ultimate bearing capacity is calculated by the following equation in

“consideration of the unbalanced inclination.

- 1 . ~
Qu ~ OﬂKCNc + Kqu e YlﬁB Nr

Uhere C

Nc, Nq, i\!l‘ :

2

soil cohesion = 0 t/m?

the surcharge load :
g =19 %X 1.0+ 1.0 X 8.8 =10.7 v/

the effective load area (n2)

AT =52 X1.0=5.2nr

the bulk density of the bearing so6il( t/n® )
vy = 1.0 v/md

{¥1 is the bulk density under the ground yater.)

the efféétive width considered for the eccentric distance.
B =B ~ 2e =52 -2 X 0=5.12n '

where B . the basic width

Co . the eccentric distance
the coefficient of basic form .a = £ = 1.0
the extra coefficient for the embedded effect ¥ = 1.0

the bearing coefficients considered for the load inclination,
and these coefficients are adopted from the following graphs.

Ne =25 (from Fig 3.)
Ne =14 (from Fig 4.)
Ne =

9 (from Fig 5.)

Jr 6
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*

where tan® : tan® =

-:'.[;’.x:
1

Y o Vertical Force at the foundation V=680t
B : Horizontal Force at the foundation H= 0t
because horizontal forces are equilibriumed at both sides.
¢ :© The angle of the internal friction
¢ = 2T

200

100
;o 50 -

{ g 50 L& .

\\}u‘ 40 - ‘{f\:\fé‘.
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2R TN
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Fig.4 Graph of the bearing coefficient No
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0.6 3 B ——
o5 D s
PN < ‘g A

0.3+— \\ -
0.2 i

(=3
G
B ]f .

o1 N EER 1.
0 01 02 03 04 65 06 €7 08 08 LO 11 L2

T tanf = O

RFig.5 Graph of the bearing coefficient N -
Accordingly the ultimate bearing capacity.qu is calculated as below.
q = 1.0 X 10.7 X 14 + —%— X i.d X 1.0 X 52X 9=173¢
1) BEIHNaA.
The allowable bearing capacity is calculated as below.

1 1 o
a = C gy T —— X 173 3 57T ¢/m 3 qy = 11.5 t/ef
G 2w Ty X R tag g o 1o v

Where Fs : the factor of safety_ Fs =3

Therefore the spread foundation is adopted.for-the fdundation of Intake Open

Channel.
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9) #EkY oiket

ﬁihmﬁﬁm\ﬁﬁ(mmu,LLu¢)&U%z%(ﬁﬁﬁ%@)mfﬁab
N, TOFEXRD LIRS,

a) Total vertical force
i) at normal

Vi - 12.7 + 34.6 + 0.4 + 11.0 + (3.12 X 3.0 — 0.3 X 0.3) X 1.0 = 68.0 ¢

e .. |
' H) at construction
Vo = 12.7 + 34.6 + 0.4 + 11.0 =58.7¢t
b) Up lift U
Up 1ift 1] is calculated as below.
U = vu-hyrA=1.0 X 8.8 X 5.2 x 1.0 =45.8 ¢
c) Checking on the safety factor of fleating R
fﬂ' The safety factor of floating F:i is checked by the follwing two cases.
(’)\\,
i) at normal
Yi §8.0
= ped] = 7. > _1
Fii 1 480.K1

U 45.8

ii) at construction

o V2 58.? B
= = = 1. > 1.
Fiz m 5.8 1 280.K1 0

N
\“Q . .FORM Q4
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1.4 BEtor—2
RO 3o — R BHESREREL UTEA 60D,
Table 2. Summary of design cases
CASE 1 .2 3
CONDITION at Nornmal at Earthquake at Construction

~ Earthquake None Considerad None
- Yater Content L.L.Y.L L.LH.L Empty

Self weight Considered Considered Considered

The surcharge load Considered Considered Considered

The increment ratio of

the allowable stress l.Q 1.5 1..25

FORM 01
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1.5 Hsm
1.5, @Er—21 (6, BH).
1) BEHEEW OB

Frane of the design structure is shown in Fig B, and the design structure is
considered for the rigid frame structure.

Beam (06, x 0%, (CEC 50,0

~ EL.+480 oo EL 1480+
e o ya
The g"w\ma'.-wﬁ»\:
Bl 4380
e - A
S .
N b
el prfoce Lre.
The afelton fine T :
o ?S\J
g = i
o
FEL =088
v
g
EL.~ 400+
L o
. 2 .
~EL. - 500+ ~EL. 500
L,

<.0 [
’ ol 19 3@ AL %34

52 Unit 1 m

fig 8. Frame of the design structure
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2) WEHE (BMUREGTERx1n %4Y9)

a) Surcharge load at the ground level g q= 1.0 t/n®

b)_ Self weight

i) 'Side wall Wer ( at one side )

Wer = —%—- X (0.5 4+ 1.0) X 2.45 = 1.84 t/m®

ii) Base slab %o ( at one side )

1.0 X 2.45 = 2.45 t/n@

\‘«'ca

H

iii) Beam

I

Wez = 0.6 X 0.45 X 2.45 + 5.0 = 0.13 t/w°
¢} The earth'pressufe and the water pressure
i) the earth pressures
Po =%-q=0.5 X 1.0 = 0.5 t/n®
Pr =k{ v 4 9) =05 X (1.9 X 1.0 + 1.0 ) = 1.45 t/s®
Po =1.45 + kev-he = 1.45 + 0.5 X 1.0 X 8.3 = :5..60 s
it} the water pressure ( outside )
Pug = Yu-hua = 1.0 X 8.3 = 8.3 t.n?
i) T;he pater pressure { insi’dé ) |

Pui = Yu+hei = 1.0 X 3.12 = 3,12 t/n?

FORM 04
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ST
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(

iv) up lift
Pu =
d) The ground reaction

gr = 11.5 v/md

shown in Fig 7.

Yu*He = 1.0 X 8.8 = 8.8 t/m?

dccording to the above caleulations, the results of load calculations are

&b‘m}\m.;}c Aood 10wt Wez= O3 t/me
- ];EL.?‘S.OO’\

e

L.+ 480 M : N
rzEL LA //E‘?M- 05 -
rownd —watwt ! / i <
(EL 33800 1 g g BelFme | |
a ! Wer= 169 14
.
e
t
ol 1
l g o
£684/n? |l bWl (EL.- 0887
|
Wct=z.45'§/4-.:‘
¢ 3 \
| =P NEL~ 4004
Puo = 3.9 t/m= Pr=56 t/m° l -EL, =450~ . E?
Uoter prscsnz Eanth. pressune ~EL.~5.00 S
v |
u:a_ N .

o Upt - om |

Q= 1.5 t/mt

Fig.7 _ The results of load calculations
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The load diagram is shown in Fig 8.
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Fig.8 The load diagran
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The sectional forces are calculated by computer, so imput data for the
sectional dimensions are indicated in Table 3.

Table 3. Table of the sectional dimgnsions (per 1 m unit length)
Member’s Section .. Geometrical moment

nunber area 4 { n? ) of inertia I{ m* ) Renmarks
(1 10.53 0.0129 Side wall
@ 0.68 ©0.0262 Side wall
(3) 0.90 0.0608 Side vall
(4) 1.0 0.0833 Footing
(5) 0.90 0.0508 Side wall
_'.(5) 0.68 0.0262 Side wall
(7) 0.53 5.0129 Side wall
{8) 0.054 0.0016_ bean @ 5.0 m
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Design structure 1s shown in Fig 9.
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Fig.9 Design structure

7) BEHE (BUBR{TsREY 1s HY9)

a) The ground surface surcharge

Cog= 1.0 t/ef
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b) Self weight

1) side wall Her = 1.84 t/m? .( at one side )
i} base slab - oo = 2.45 t/m? t;ét one side )
iit) bean ez = 0.13 t/%°

iv) water weight M, = 1.0 X.3.12 = 3.12 t/uf

c) The force of inertia

Design seisnic coefficient kn = 0.10, so the force of inertia is calculated
as below.

i) side wall { at one side ) -

Yont = knewer = 0.1 X 1.84 = 0.18 t/n?

ii) base slab { at one side )

Yene = knt¥er = 0.1 X 2.45 = 0.25 t/»®
iii} beam

Hons = kn-Wes = 0.1 X 0.13 = 0.01 t/n?

FORM 04
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d) The seismic earth pressures and the water pressures
i) the seismic earth pressures

The coefficient of scismic active pressure is calculated by the following
equations. '

cos? (¢~ 6a— 0)

Kea ==

l+fgﬁ(¢+6)8hﬂ¢_5-9%)}2

Ba-cos? B -cos( B+ ot &
cos Ba-cos? 6 -cos( ° )i N cos(8+800+8) cos(B-a)

Yhere ¢ . the angle of the internal friction = 27

« . the angle between the ground surface and {he horizontal plane
e =0°

g & the angle between the back wall surface and the vertical plane

0.5
= -1 L L
f tan ﬁ*#gjgaﬁ—— = 3

& . the angle of the wall surface friction between ﬁhé back wall
surface and back—fill & =10°

Be : the composite angle of earthquake
B¢ = tan"'ky = tan™'0.1 = 5.7
Therefore

cos? (277 — 5.7 —- 3 )

'H_finz'r -sin(27° — 5.7 ))?
cos{3” + 5.7° )rcosd” .

The seismic passive earth pressure is determined by balancing the force

Kea =

c0s5.7° Xcos2d” Xcos( 3° + 5.77 )X

= 0.463

which is figured out by the inertia forces and the seismic active earth
pressures.
Accordingly the seismic earth pressures are calculated as follows.
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“iv) the static uwater pressure

SHEET 2 "‘ — . OF

it) the active earth pressures ( Horizontal )

(Horizontal)

Peane = Ken - c0s3® « g = 0.463 X 0.889 X 1.0 = 0.48 t/p?

Peant = 0.463 X 0.999 X (1.0 + 1.9.% 1.0 ) = 1.34 t/u®
Peanz = 0.463 % 0.99% x (1.0 + 1.9 X 1.0 + 1.0 X 8.3) = 5.18 t/n°
{Vertical)

Peave = Kea - sind® - q = 0.463 X 0.052 X 1.0 = 0.02 v/m?

Peavi = 0.463 X 0.052 X (1.0 + 1.9 X 1.0) = 0.07 t/a?

Peave = 0.463 X 0.052 X (1.0 + 1.8 X 1.0 + 1.0 X 8.3) = 0.27 t/;:sa
it} the passive earth pressures

Total passive pressures are balanced to total horizontal forces, so they
are calculated as belay.

(Horizontal) {Vertical)
Peone = 0.95 t/n2 Perua = Pepne - tan3d® = 0.95 X 0.052 = 0.05 t/m?

Peeny = 1.70 t/p° Perur = Pgeur - tand®

Hi

1.70 % 0.052 = 0.09 t/n2

Pepne = 5.78 /W Pepuz = Prpuz - tand® = 5.78 X 0.052 = 0.30 t/p®

The static water pressures are calculated by dividing betwéen inside and
oukside.

~
~
\'Qq. FORM 04
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( Inside )
Pui = Yu'hi = 1.0 % 3.12 = 3.12 t/]]le
( Outside )
Pue = Yerhe = 1.0 X 8.3 =833 t/»°
v) the dynamic water pressure
The dynamic water pressure is considered for working to side walls, therefore
C dynamic water pressure is calculated as below.
Pew = ~—~“7 “Kn+7w-b-h?® = L X 0.1 X 1.0 X 1.0 x 3.122 = 0.57 t
ew 12 h W 12 - ; . Y . . .
Working point of Pew ( hew )}
3.12
how = _h— + 0.5 = L 4+ 0.5 = 2.06 m
2 2
vi} up lift
Ps = vwls=1.0x% {83 + 0.5) =8.8 t/n
e} The ground reaction
qr = 11.0 t/me
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f) The results of load calculations
The results of load calculations are shown in Fig 10,
TL_- th,,xw Fr-ti:
¢ Mgt 2 Warged sy
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Fig.10 The results of load calculations
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The. load diagram is shown in Fig 11.
The, dneatia Fowce.
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Fig.11 The load diagram
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. a) The sectional dinensions

Table4. Table of the sectional dinensions (per 1 m unit length)

Hember’s Section Area Geonetrical moment
nunber 4 (n®) of inertia I (n?) Remarks
{1) .53 0.013 Side wall
(2) (.68 0.026 Side wall
(3 0.85 0.051 Side wall
. ] N -
(4) 0.95 0.071 Side wall
(5 1.00 0.083 Footing
(8) 0.95 0.071 Side wall
N 0.85 $.051 Side wall
(8) 0.68 0.026 Side wall
{9) 0.53 0.013 Side wall
(10) 0.0504 0.0016 Bean @ 5.0m
L.
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Design structure is shown in Fig 12,
The Comucird Bean (06nx0 5, (C1C 500)]
0.9 / 0
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4]
nit ;L
. K4 . N
Fig 12. Design structure
?) WEHE (BHRITERY 1o XY ingth)
The process and the results of load calculations are the same as Case—1
excluding a calculation of inside water load.
In this design case the inside water pressure and the inside water weight is
‘no considered(= 0).
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The load diagram is shown in Fig 13.
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Fig 13. The load diagram
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The sectional forces are calculated by ciomputer, s0 imput data for the
sectional dimensions are indicated in Table 5.

Table 5. Table of the sectional dimensions (per 1 m unit length)

Member’s Section area | Geometrical moment

nunber A (rd) | of imertia T (n*) Remarks
(1) - 0.83 0.0129 Side wall
) 0.79 | 0.0411 Side vall
(3) 1.0 0'b833 Footing

(4) 0.78 0.0411 Side wall
(5) 0.53 0.0129 Side wall

- (B) 0.054 0.0016 Bean @IS.OIm
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