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'
a1 32 adagiionmaluniu 30 U (w.n.2514-2543)
CLIMATOLOGICAL DATA FOR THE PERIODND 1971-2000
Station BANGNA Elevation of station above MSL 2 Mctes
Index station 48455 Height of barometer above MSL 20 Meters
Latitude 1344 N Heipht of thermometer above pround 125 Moeters
Longitude 100 M E Height of wind vane above ground 310 Meters
Height of raingauge 1.00  Mcters
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
l’l e (ectopanend T T e
Mcan 1012.41 1011.24  1010.03 1008.44 1007.21 1006.53 1006.66 100686 1008.07 1009.81 101164 101315 100934
Fxt. max. 102310 1021.33  1021.71 1017.07 1014.06 1013.0! 1013.34 1013.22 1018.61 101R.59 102038 102333 102333
Ext. min. 1004.42 1002.27 1001.66 999.66 999.40 999.32 999.30 999.38 1000.76 1001.83 100332 1002.58  999.30
Mcan daily range 4.7} 4.73 480 4.80 4.38 3.7 371 3.92 14.47 458 443 4.01 444
Temperature (Celsius)
Mean 264 21 29.1 30.1 29.7 29.1 287 284 280 278 271 259 282
Mcan max. N2 129 340 354 344 334 330 27 326 3 RIRY 34 30
Nean min, 2.7 237 254 26.4 259 258 25.3 252 248 248 233 211 244
Ext. max. 376 370 37.6 40.0 39.5 317 378 310 6.0 36.2 6.0 KRR 40.0
Ext min. 1.5 14.9 15.7 219 220 225 221 216 221 18.3 14.2 1.5 0.5
Relative Humldity (%6)
Mean 71 73 74 74 76 76 76 77 RO RO 73 [ 75
Mean max, 88 89 89 88 90 89 R0 o0 o3 92 bt R4 R9
Mean min. 49 52 54 54 58 60 60 61 63 62 AN N 87
Ext. min 26 21 17 23 34 18 40 43 40 RR] RN 29 17
Dew Point (Celsius)
Mean 201 221 234 244 245 24.1 21R AN 241 230 MR o 2128
Fvaporation (mm.)
Mean-pan 135.6 143.6 183.6 1833 173.7 1514 150 3 1516 128.6 1228 124.4 16 1782 S
Claudiness (0-10)
Mean 6.2 6.5 6.8 13 8.0 8.5 87 RY RY .2 08 SR 7.6
Sunshine Duration (hr.)
Mean 2538 2410 2574 238.7 2110 162 .4 161.0 1475 1448 181.0 2128 2432 24540
Visibility (km.)
0700 L.S.T. 5.6 59 6.8 79 9.0 9.2 93 91 88 R R4 19 80
Mean 8.1 83 85 9.4 103 106 10.6 10.5 10.0 98 10.0 93 9.6
Wind (Knots)
Mcan wind speed 23 38 4.7 4.1 33 s 34 34 22 1.9 22 24 -
Prevailing wind ES S S S S S,Sw S.sw Sw w NE NE NE -
Max. wind speed 25 32 34 45 38 35 40 42 16 42 30 . 28 45
Rainfall (mm.)
Mean 9.1 19.6 313 139 219.6 149.5 161.4 2136 3451 2689 46.0 5.0 15432
Mecan rainy day 14 2s 29 6.3 15.8 16.1 17.3 198 209 17.3 6.0 8 127.1
Daily maximum 419 $5.4 88.4 935 248.6 167.3 108.6 12R.9 156.7 1419 116.6 no 248.6
Number of days with
Haze 237 19.0 19.0 137 5.7 22 1.7 1.3 19 4.1 99 18.0 1202
Fog 29 9 ] 0 0 0 0 0 0 1 2 6 5.0
f1ail 0 0 0 .0 0 6 0 0 0 0 0 0 6
Thunderstorm 5 5 23 6.4 146 98 10.2 10.7 12.5 145 36 4 91.0
Squall .0 .0 0 0 0 0 .0 0 0 0 0 0 0
Computer Scction
Climatology division
Meicorological department
2-Ape-0l
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1317 44 GUIDE FOR SELECTION OF DESIGN LEVELS OF SERVICE

S.P.S. CONSULTING SERVICE CO.,LTD.

Type of Area and Appropriate
Highway Type Level of Service
Urban and Suburban Rural
Freeway
Through lanes Cc* B
Ramp terminals C B
Weaving on main lanes C* B
Weaving on C-D roads C B
Other Multilane Arterials
Main roadways (through lanes) C B
Weaving on main lanes C B
Signalized Intersections
Principal arterials B A
Other arterials C B
| Local roads and streets C C

HCM, Chapter 4, General operating conditions for levels of service :

A

m o O W

* for some urban and suburban freeways. conditions may nccessitate the use of level of service D for freeways.

- free flow, with low volumes and high speeds

- stable flow, but speeds beginning to be restricted by traffic conditions.

- approaches unstable flow; drivers have little freedom to maneuver.

- flow is unstable, may be short stoppages

in stable flow zone but most drivers restricted in freedom to select their own speed.

forced flow at low speeds. “usually queucs from a downstream restriction.

4-11
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S.P.S. CONSULTING SERVICE CO.,LTD.

M15191 4-5 LEVEL OF SERVICE CHARACTERISTICS BY HIGHWAY CLASSIFICATION

Level of

Service

Urban and Suburban

Arterials

Controlled Access

Highways

Average over-all travel speed of 30 mph or
more. Free flowing with volume/capacity
ratio of 0.60. Load factor at intersections
near the limit of the 0.0 range. Peak-hour

factor at about 0.70.

Free flow. Operating speeds at or greater than
60 mph.  Service volume of 1400 passenger
cars per hour on 2-lanes, on direction. Each
additional lane serves volume of 1000 vph

lane.

Average over-all speeds drop duc to
intersection  delay and  intervehicular
conflicts, but remain at 25 mph or above.
Declay in not unrcasonable. Volumes at 0.70
of  capacity and  peak-hour  factor

approximately  0.80. Load factor at

intersections approx. 0.1,

Higher speed range of stable flow. Operating
speed at or greater than 55 mph. Service
volume on 2-lanes in one direction not greater
than 2000 passenger vehicles per hour.  Each

additional lanc above two in one direction can

serve 1500 vph.

C

Service volumes about 0.80 of capacity.
Average over-all travel speed off 20 mph.
Opecrating conditions at most intersections
approximate load factor of 0.3, Peak hour
factor approximately 0.85. Traffic flow still

stable with acceptable delays.

Operation still stable, but becoming  more
critical.  Operating speed of 50 mph and
service flow on two-lanes 1 one dircction at
75% of capacity or not more than 5 mm. low
rate of 3000 passenger cars per hour. Under

ideal conditions cach additional lane above

two in one direction would serve 1800 vph.

Beginning 1o tax  capabilitics of street
section. Approaching unstable flow. Service
volumes approach 0.90 of capacity. Average
over-all speeds down to 15 mph. Declays at
intersections may become  extensive  with
some cars waiting two or more cveles. Peak

hour factor approx. 0.90 load factor of 0.7.

Lower speed range of stable flow.  Operation
approaches instability and is acceptible to

changing conditions. Operating speeds approx.

40 mph & service flow rates at 90% of

capacity.  Pcak 5 min. flow under ideal
conditions cannot exceed 3600 vph for 2-lanes,

1 dirccton, 1800 vph cach added lanc.

THO U SEATL TOWER CONINIEN &L AL 2
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S.P.S. CONSULTING SERVICE CO.,LTD.

A19131 4-5 (A1D)

Level of Urban and Suburﬁan Controlled Access
Service Arterials Highways
Service volumes at capacity. Average over- | Unstable flow. Over-all operating speeds of
all traffic variable, but in area of 15 mph. | 30-35 mph. Volumes at capacity or about
Unstable flow. Continuous back-up on | 2000 vph lane under ideal conditions. Traffic
g approaches to intersections. Load factor at | flow metered by design constrictions and
intersections in range between 0.7 and 1.0. | bottlenecks, but long bag-ups do not normally
Peak hour factor likely to be 0.95. develop upstream.
Forced flow. Average over-all traffic speed | Forced flow. Freeway acts as a storage for
below 15 mph. All intersections handling | vehicles backed-up  from  downstream
. traffic in excess of capacity with storage | bottleneck. Operating spceds range from near

distributed throughout the section. Vehicular

back-ups extend back - from signalized

interscctions, through unsignalized intersections.

30 mph to stop-and-go operation.

4fl3
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C = 2,000 NWT,

WoecC = Capacity (Mixed Vehicles per Hour, Total for One Direction)
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T. = Truck Factor at Capacity
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715149 4-6 COMBINED EFFECT OF LANE WIDTH AND RESTRICTED LATERAL CLEARANCE ON CAPACITY VOLUMES OF

TWO-LANE HIGHWAYS UNINTERRUPTED FLOW

DISTANCE ADJUSTMENT FACTORS W, AND M. LATERAL CLEARANCE AND LANE WIDTH"
FROM OBSTRUCTION ON ONE SIDE ONLY” OBSTRUCTION ON BOTH SIDES”
TRAFFIC LANE 12-FT 11-FT 10-FT 9-FT 12-FT 11-FT 10-FT 9-FT
EDGE TO LANES LANES LANES LANES LANES LANES LANES LANES
OBSTRUCTION LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL | LEVEL LEVEL LEVEL | LEVEL
(FT) B E B E B Ef B E B Ef B Ef B E B E
6 1.00 1.00 0.86; 0.88 0.77 0.81 0.70 0.76 1.00 1.00 0.86 0.88 0.77 0.81 0.70 0.76
4 0.96 0.97 0.83 0.85 0.74 0.79 0.68 0.74 0.92 0.94 0.79 0.83 0.71 0.76 0.65 0.71
2 0.91 0.93 0.78 0.81 0.70 0.75 0.64 0.70 0.81 0.85 0.70 0.75 0.63 0.69 0.57 0.65
0 0.85 0.83 0.73 0.77 0.66 0.71 0.60 0.66 0.70 0.76 0.60 0.67 0.54 0.62 0.49 0.58
NOTE ' = Adjustment We given for level E capacity and W, for level B Interpolate for others

i

Includes allowance for opposing traffic.

Capacity
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A19197 4-7 AVERAGE GENERALIZED ADJUSTMENT FACTORS FOR TRUCKS

ON TWO-LANE HIGHWAYS, OVER EXTENDED SECTION LENGTHS

TRUCK ADJUSTMENT FACTOR, T

PERCENTAGE LEVEL TERRAIN ROLLING TERRAIN MOUNTAINOUS TERRAIN
OF TRUCKS, | LEVEL OF | LEVELOF LEVELOF | LEVELOF | LEVELOF | LEVELOF | LEVELOF LEVEL OF LEVEL OF
Pr SERVICE SERVICE SERVICE SERVICE | SERVICE | SERVICE SERVICE SERVICE SERVICE
A BANDC D AND E A B AND C D AND Ef A B AND C D ANDE

I 0.98 0.99 0.99 0.97 0.96 0.96 0.94 0.92 0.90

2 0.96 0.97 0.98 0.94 0.93 0.93 0.89 0.85 0.82

3 0.94 0.96 0.97 0.92 0.89 0.89 0.85 0.79 0.75

4 0.93 0.95 0.96 0.89 0.86 0.86 0.81 0.74 0.69

5 0.91 0.93 0.95 0.87 0.83 0.83 0.77 0.69 0.65

6 0.89 0.92 0.94 0.85 0.81 0.81 0.74 0.65 0.60

7 0.88 0.91 0.93 0.83 0.78 0.78 0.70 0.61 0.57

8 0.86 0.90 0.93 0.81 0.76 0.76 0.68 0.58 0.53

9 0.85 0.89 0.92 0.79 0.74 0.74 0.65 0.55 0.50

10 0.83 0.87 0.91 0.77 0.71 0.71 0.63 0.53 0.48

12 0.81 0.85 0.89 0.74 0.68 0.68 0.58 0.48 0.43

14 0.78 0.83 0.88 0.70 0.64 0.64 0.54 0.44 0.39

16 0.76 0.8 0.86 0.68 0.61 0.61 0.5 0.41 0.36

- I8 0.74 0.80 0.85 0.65 0.58 0.58 0.48 0.38 0.34

20 0.71 0.77 0.83 0.63 0.56 0.56 0.45 0.36 0.31

NOTE Capacity
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©gruuinyAunLae

TREALRTYNT

SN TATUI
Fuin@ds 2,000 AU.M/ FU (500 AU.N./9 x 4 09)
ArANAnYsn (BOD) : 300 Na.nf/ams

Awanliten NH-N 0 35 ua.nfu@ans

1) ATYIUIUNIAGUANBINTA

. o -~ 3 ° «f =i - : «d 0
JAATRATU F/ M {81u19/ [OUULUANLTY = ARTINITINANUNEE x AANanysn

FHAtUULAN T ANENTY x UTaAsdatiuaina
Auuald - 1) F/M = 0.1

2)  Funny AasdindureanuainGe = 4,100 ua.ndi/ans

0.1 = 500 au.:/44 x (300-10) wA.NFW/AAT

4,100 ua.nFuART x USunasdadnatnia

L dunasreedaiiuenia =

= 500x290 = 354 au.u

4,100 x 0.1

Uiinerrasdudnginianiiey

ATNENY = 18 WUAT, F\')’\Nﬂ")”N = 5 AT, ANMNYN = 4 URT

CoUunms = 18x5x4 = 360 AU,
. o - a‘\l v
2) A1

UFuuuae 500 AU.N./U

v
UFuuAratuanlsnviauua

1]

(BOD 11 - BOD 28n ) x Bnuunde

( 300-10) x 500

145 Alaniu/au
. . ¥
Ghinudwanbinfionianun = (NH-N @7 - NH- N aan ) x UTnuunias

= (35-5)x500

15 dlaniu/Ju

2

H2-2



1Furauns\daentay

Avuald

1) lunsnndamaauandsn BOD = 2.0 alanfudandau/ ilanii BOD
2) Wnisindapnuandsn NH-N = 4.6 Alaniudandua/ Alanii NH,-N
3) Adaniinuiazatelwide = 2 ya.nfu/ang

fatu lunasindaariuandsn BOD aaaltliunudandiau

145 x 2

290 nlanfusandau /iy

lunasindaaaiuantsn NH-N saalitiunudaniiau

15x4.6

69 nlanfu

H

AN U NP T BN TIAUATIVIIVN G = 290 + 69

= 359 Alaniuaandau /9

~Bununislidandau (Anessnu) - = Usunounislraandiausia

ANLEA x AT — AganFliauasatoliniEs x a1dana

AR

Buunsldsandauase = 359 Alanfusandiau/au

ANLGN = ATAINLAN = 095

Add = Ruaduguugi = 917
Arganiausratslutin@e = 2 ua.nfu/ans
Andavia = 085

AIEUUNN = 20 BIALTURLNTA

S Anaunaslidendau (Aunnsgu) = 359

(0.95x9.17)-2x0.85

9.17

= 577 Alanfudandau/ au

A

H2-3




3. ATUIUUIRTUIY Disc Membrane Diffuser Meiaald.

- Disc Membrane Diffuser AL IFU (Germany ), funinadutingugnals 520 mm.

duAna N AU AT

360 au.M.,

ATsAUUNAN 39 u.

aviudadne N alinum

1]

360/3.9 = 92.31 Big.u.

Ui IFU AwmualiAn Aeration Density = 1.65 m%unit.
Fniu 41uu Disc diffuser fiada = 9231 = 5591 units,
165
w3 = 56 units.

4. muruBuiuainansdaanisly

Connumslddendiau (Aunass) = 577 dlanfudandau/ Ty

UsY IFU Awmualdidn Oxygen transfer / m.inblow depth

w1y 209g OZ/mS/m. (% Aeration density = 1.65 m%unit. )
Aaly Fnnmsanniansiaans L = 577 Alanfudaniiu/ du
0.0209 Alanfudandu/ m’ /m. x 2.9 m (mandm

= 7.079 [au.al /U789

. - - X
5. AuaSuIMu Excessed Sludge MiaTu

lussuuiniafidatiaunzney (Aerobic sludge digester ) tazdaliumAznau {Sludge holding tank )

USuumznau ( Yobs ) = ¥
' 1 +kdx©@c
Sc = sludge age #gATNoY = 30 7u
= 0.6

1 +(0.06) x 30
= 0.21

4 X
S UTHNU MLVSS / day Mii@tu = Y obs x Q x(So-S)

0.21 x 500 m*/ D x (300-10) mg/l

30.45 Alaniu/3u

N2-4




. da X
. A1 MLSS/ day Ainlu

MLVSS / day

MLVSS / MLSS ratio

1

30.45 Alanfu /3y

08

38.1 dlanfu/du

Sludge volume = 150 NAAAMT/NTu

-

wia 0.15 au.u. / nlaniu

]

AU UTHINTURIRENaY (excess sludae ) Tuszuu

dWoAwnuegaznau 30 du - = 381 dlandu/u x 30 U015 &/ ilaniy

171.45 Q1.
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@ EUROCHEM CO. LTD.

700/22-23 REGENT SRINAKARIN TOWER 1st FIr, Srinakarin Rd., Suanfuang. Suaniuang, Bangkok. 10250 Tel. 3202948,3224383, 3229975 FAX:3202949

Royal Charoen Krung

Calculation:
Water Fiow: 2000 malday (500 m3/day x 4 tanks)
BOD: 300 mg/L

Calculating for Aeration Volume

FIM = Elow x BOD loading
MLSS x V
with F/M = 0.1
Therefore:
v = 200 x 290
4100 x 0.1
v = 354 m’

Calculating for the Alr Requirement

500 m3/day
BOD loading (300 — 10) = 290 mg/L => 145 kg/day
NH3-N loading (35 - 5) = 30 mg/L => 15 kg/day

- For BOD removal need 1.5 kg O/kg BOD
- For NH,-N removal need 4.6 kg O,/ kg NH,-N

(residual oxygen level = 2 mg/L)

BOD oxygen requirement = 145x 2
= 290

NH3-N oxygen requirement = 15x4.6
= 69

Lo

C: my documents/the mall cel H2-6



@ EUROCHEM CO.  LT'D.

700/22-23 REGENT SRINAKARIN TOWER 1st FIr, Srinakadn Rd., Suaniuang. Suanluang, Bangkok. 10250 Tel. 3202948,3224383, 3229975 FAX:3202949

AOR = 290 + 69
= 359 kg/day
SOR (Standard Oxygen Requirement) = AOR

(Beta x C walt) - Cl

x Alpha
C walt
AOR = 359 kg/day
Beta = Salinity, Surface Tension Factor = 0.95
C walt = Saturation at given altitude and temperature = 9.17
Cl = Residual oxygen inmg /L = 2
Alpha = oxygen transfer correction factor = 0.85

T = Operating Temperature = 20 °C

Standard Oxygen Requirement (SOR) = 359

(0.95x9.17) -2
x 0.85
9.17
= 577 kg O/day

a7 L

€ my documentsihe mall cal



@ EUROCHEM CO. LTD.

700/22-23 REGENT SRINAKARIN TOWER 1st FIr , Srinakarin Rd., Suanluang. Suaniuang, Bangkok. 10250 Tal. 3202948,3224383, 3229975 FAX:3202949

Calculating number of diffusers to be use:

Basin area = 354m’/38m = 93.5m’
Chosen density of the diffuser = for 1 m diffuser on 1.65 m’

(From the attached graph)

Number of Diffuser = 93.5/1.65 = 56 diffuser
Air requirement = 577 kg Oday / (0.0209 kg OA_/m]/m x 3.8 m)
(From the attached graph) = 7265 Nm3/day in each tank

= 605 Nm’/hr in each tank

Total Air requirement for 4 tanks = 605 Nm’/hr x 4 tanks
= 2,420 Nm’/hr

Calculating Excess Sludge

Since sludge is accumulated in a daily basis. A storage tank must be provided for the

accumulated sludge.

Determine the observed yield (Y ) = Y
1 +kKdxOc
where Oc = sludge age (30 days)
= 0.6
1 + (0.06) x 30 days

0.21

Y obs x Q x (So - 8)

i

increase in the MLVSS/day

0.21 x 500 m3/day x (300 - 10) mg/L

£/
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700/22-23 REGENT SR]NAKARIN TOWER tst Fir, Srinakann Rd., Suanluang. Suantuang, Bangkok. 10250 Tel. 3202948,3224383, 3229975 FAX:3202949

30.45 kg/day

It

Increase in the MLSS/day MLVSS/day

MLVSS/MLSS ratio

30.45 kg/day
0.8

1l

38.1 kg/day
Sludge Volume = 150 mil/g

Or  0.15m’kg
Calculating the volume of the sludge in the process

38.1 kg.day x 30 days x 0.15 m‘/kq

Sludge age of 30 days

171.45m’

Volume of the excass sludge in the process

A
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700/22-23 REGENT SRINAKARIN TOWER tst Fir , Srinalarin Rd., Suanluang. Suaniuang, Bangkok. 10250 Tel. 3202948,322438), 3229975 FAX:3202949

1. Rapid Mixing Tank

Volume = 1.5-m x 1.5-m x 1-m

= 2.25m3
Flow = 1,739 m3/Day = 72.46 m3/hr = 1.21 m3/min
Peak Flow (3 times) 3.63 m3/min

Retention time

Average Flow = 2.25 m3/ 1.21 m3/min
= 1.86 min

Peak Flow = 2.25 m3/ 3.63 m3/min
= 0.62 min

2. Tank at Sump Pump

Volume = 38.22 m3
Flow (max.) = 2,000 m3.Day = 83.33 m3/hr (average)
Peak Flow (3 times) 83.33 m3/hrx 3 = 249.99 ma/hr

Retenti'on time

Average Flow = 38.22 m3 / 83.33 m3/hr

= 0.46 hr or 27.6 min
Peak Flow = 38.22 m3/ 249.99 m3/hr

= 0.153 hr or 9 min

C: my documentsithe mel cal #H2-10
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700/22-23 REGENT SRINAKARIN TOWER 1st Fir , Srinalarin Rd., Suanluang. Suaniuang, Bangkok, 10250 Tel. 3202948 3224383, 3229975 FAX:3202949

Blower Capacity

1. Grease Trap Tank (Side Channel Blowers)
Quantity : 2 units
Flow : 90 m3/hr (0.3 bars)
Motor : 4 kW, 2900 RPM
Maker : FPZ, italy

2. Thicked Sludge Holding Tank (Side Channel Blowers)
Quantity : 4 units
Flow : 90 m3/hr (0.3 bars)
Motor : 4 kw, 2900 RPM
Maker : FPZ, ltaly

3. Aeration Tank 1,2,3,4 (Rotary Blowers)

Quantity : 4 units
Flow : 600 m3/hr (0.6 bars)
Motor : 18.5 kW, 1950 RPM

Maker : Kaeser Kompressoren, Germany

/%ijc
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RCK Tower Condominium Juristic Person

WUUWasHrasusBninasea
Fusi

Date

R98/ Car Parking Sticker_Requisition

IR

Time

Lﬁ'maaﬁaaqa Co—owner’s Name

T e N -
i HIUNGUZTWIR /7 RIUNU Representative's Name

uao - HT}R

Narre

amundasa (u )

Accress ( Horme )

™y

smunAsRg ( Amau )

Adcress { Ofice )

=

to - ana

Name

amufBsasa ( thu )

Acdress ( Home )

=

aoTun@ssa ( Amem)

Accress ( Office )

x

aﬁntnaﬁaﬂméﬁﬂ%’uﬁaaqmaui 7 v

Car Par«irg Sticker of Unit No_____ A

aamnm’anamﬁ'm%‘uﬁa\:qmmﬂ 7 %4

Car Parxing Sticker of UnitNo.______ A

e cescnplicns are as ‘cliowes -
winuiasnsidousn

Car Registration Numoer Brang

N93ABRAIS TN

t
¢

1y WiAdhes i 7 duru

car par«rg sticker(s) have been delivered by the Buildirg Management,

ivia - a3 wimasasninas / §

Name - Modet/Coior Sticker Nurmper / Color

For perarg insice e buiicireg, | will ‘oliow the b

ERED)

Sgrature

H3UNBY /Received by

- aﬂﬂa“r“.lzﬁ“. TEMINRN[

— - s
|@EIRnaTTiULUTe WIRITERNIYTENNS

wlEw

slcirg’s ruies and regulations.

——

SHINBU/ Deilvered by

RCX.AZB.F-001

ﬁﬁqﬁnammsqﬁ 815 9 \R Maas
RCK Tower Condominium Juristic Person

WUUNaSHTaSUALNISA / Key Card Requisttion

Fudt
Oate
w"’waaiaaqs\ Co—owner's Name G3UNTUSNNR / HIUNU Representative’s Name
$a - ana o - ana
Name Name

smuTisasa (thu) amuRassa ()

Address ( Home )

Address ( Home )
= =

do o d.
funaasga ( A )
Address ( Office )

amunansa ( #namu )
Address ( Office )
® =

ﬁéms‘aé’mi’uﬁmqma'aﬁ 7 %y

Afmindmiiniasyauaen / gu

Key Card of Unit No, A Key Card of Unit No R

mathouinseme ledonsuRdmia 1w lu Wiudsasha dumudousoouds

- Key Card (s) have been delivered by the Building Management.

asfia : nada
Signature Signature
( ) ( )

§3UNEU /Received by Sdanmy /Recetved by

dmiunTadag - sanaAITRY tmdenasiuess fidamngsmSovsasearannisznns

For inside the building, 1 will follow the building’s rules and regulations.
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UALAAR91A1997 917 T 1A nined / RCK TOWES JURISTIC 22230N
Ardnnndeiy Stamp / anade

4 Signature

. 4 ) - - e
A2YALAIN Unit Numeer, ©, . {uutsan Reem Numeer., 03

—_— ]
R !
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RIUNY / uFdn (noauna)

Wimiidaua (daynns) i
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RTILA-B5F-014
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po— ” — P P
Fraggarnlsoiy Fegaaedisds Geouly
1
Stamp Signature . Cenditicn
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-

AyrAsIAITYR 917 3 18 maaed / RCK TOWER JURISTIC PERSON
Frag ATl Stamp 7 anfada Signature
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im‘i‘maqimqa Owner / Ja1i3¥¥n Company
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s1en1sAIHIN 15018 IWThd1999 Y99 GENERATOR

Insamseins 158 103ynge

1. GENERATOR U0 CATERPILLAR 34 3512B

STANBY POWER 1600 KVA, 50 Hz $ 14U 2 iAseq
- UAaLiAT 9 FUEL CONSUMPTION 100% LOAD W/FAN = 322 Aas/w.
- #1111 GENERATOR 2 18584 FUEL CONSUMPTION 100% LOAD = 644  AAT/VY.
2. DAY TANK yssgriniululnsens YA 4000  8ns
3. daulunsdinniiu GENERATOR awlulasamisawisodie lilihdiseddd = 4000/644 %1,
= 6 1/5 %




NTRAL LOAD CALCULATION

FDP1 ( FROM GENERATOR # GEN1)

Shect6

Lo gy

FROM TO
=M MDP FEEDER NO..| - SANEL No. SYITEM M3 LOAD ( VA )
1 EDP1 EPL1 LcEBg B2 3P SOAT 10560
2z ECPL EP12 LCE3) Bz 3P SOAT 129400
3 ECPL EPL3 L=21 -~E”_ 32 SOAT 5320
4 EDPL T EPIe L =2 3P SOAT 4750
s EDP1 judt] LCE3 &2 3P SOAT 6220
6 EDPI 916 L34 = 32 S0AT 7910
-] —— f-——pDpY —- --ERLY - - -Lceg-- | eeeeEm - 3P 0AT o 99 -
3 2Dp1 £P18 g 32 {00AT 33600
9 EDPL ET19 Lcala == 3P 32T 3¢50
07 ‘Tmet ET110 LCE13aA s 32 S0AT 25630
n ECet ERlL LCE13A3 ==z 32 300AT 108145
12 ECP1 EF112 TOT ] 3P 180AT ! ) 35000
13 EDP| EP113 SDPR AT ( LIFT ¢ 37 SCOAT , 35300
1 EDPL ZF114 SDPE 2 LIFT 3 32 £20AT ] 5300
15 ETP) 12280 SPARE 1P 530AT I
16 EDPL 3380 3DFE 20 LFT A “; 530AT I*—:(__ -
17 EDP1 EP1LT SDPE.SCPL2 SN P 40AT l 15530 a
13 EDPY EF1i8 SDPE 5DPM SN 17 40AT l 13570
19 EDP1 E7119 SDPE.SCP24 sl R AP 40AT ‘ 1450
0 EDet EA120 SDPESDPIS S/N.' 3P 40AT 14350
21 sl ! EFi21 SDPE.SCPS10 SN 37 40AT 15930
» EDP1 Em122 SDP-AACS! EVAC 15 [00AT 15000
ra) EDP1 123 SPARS 32 100AT
24 ETP1 EF124 SPARZ 32 100AT
25 EDP1 EP12S MCC-231 HVAC 3P 250AT 5000
26 EDP! ER126 MCC-EQ2 HVAC 3P 225AT 130000
27 ETP1 EP127 SDPE 2C UFT H 3P 225AT 40000
23 EDPL o EF128 SPARE E= IP 140AT
2 EDPL EF129 EMCC2 SIN 3P SO0AT 233500
T30t T e “EDPU - 5, | - BRI EMCCa4 * TSN " 3P 450AT T 14c0n0
4 LA r
l.' . l..
———="-TOTAL-LOAD OF EDPl -~ - e IRt VX ] IR E L P
* DEMAND FACTOR 038 ( X ) KVA 990 46
X*125% KVaA 1233.075
- <ol A © 188106
: X * 140 % KVa 13%6.64
* - A * 2106.79 -
ATIAE oo e T3 230007000 o

e S ST ST A
S Y g P S e s
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f

(CENTRAL LOAD CALCULATION Sheeté
. EDP2 (FROM GENERATOR # GEN2)
FROM TO |
ram MDP PFEEDER NO. PANEL No. 3YSTIM M) LOAD (I
t ECP2 uadt LCE.1 j2i3] 32 20AT 130 )
2 gCP2 FE2z Lcear =R 32 AT B 1a30)
3 EDP2 £F2) Lezn s 32 1047 o)
4 - EDP2 P LCE.23 = 35’7 (_\ rA 777777 ;m 7
5 EDP2 E=25 LC2.25 £2 3P OI0AT sah)
[} ELP2 E726 L2229 £= 3P Z0AT nft:rm
w7 -l - - EDFT - EFY [ncii == 12 20AT ~—~;S:)
3 Ire2 EF23 LC2 35 == 32 20AT o 083
9 st E=29 LCcz3s £ 1P 0AT €330 B
10 TPl =210 LCZ 44 s 3P 30AT s;ﬂfn o
11 EDPY = LCE45 ==
12 ez =212 L2 4% ‘Em .
3 g=er sl b} L= se .
14 o202 E=Ti4 L2 sS N
1s EDP2 EF2LS L2753 ;,—*_ [
¢ ECP? ET216 o L2 93 i == W !
17 ECp2 =7 CPEII: [IFTZD N
13 P2 E=218 LC2an = Sreene 7
19 c=p2 gug SCPI i1 LFT G - xu_nu )
0 Zoe2 Rstandeli] sceE s iFTF o 37',.‘:;7““7”7
21 j210% fsgeind! LcEsT &= 12500
22 EDP2 [ LC2 ST £ 11297
23 2012 EF273 LC25T2 E= 13700
2 EL22 a3} SCP.AACPe FHVAZS ERIEA N SOV
25 ETP2 =228 SOP-AED Evac 32 140AT 41600
24 - "EDe? 2225 SCP-A7C HVAC 3¢ 130AT 4600
.27 » .a)?'» EF227 SCPE.S?1 Nt 3F 1C0AT 1533060
38 EDP2 EP228 SCPR.5P2 SN IP 1EDAT an620
29 ETP2 ErP22 sDP2.3P) SN 32 250aT 32300
- 30. - EDP2 EF730 EMCCd SN 3P SCOAT 233400
! ’. 3t EDP2 EP231 EMCC? St 39 S0AT 150000
- ==-=-TQTAL LOAD OF EDP2 - - - - T e - - KVA— -~ 1356 3t
* DEMAND FACTOR 0.8 ( X) KVA 1245 048
. X125 % KVA 155631
o
' e A 2364 57
X * 140,% Kva 174307
. N T
NI TRCBSIE T TEIT TATTAF S | S 200073000 - -
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Exnaust Fiange Size — (Intarnal Oiameter) (Dual)

S T g S e
D518 GndbylonEGENerEIoS o 500 R

Power Raling @ 0.8 PF without Fan . ExwW

Power Rating @ 0.8 PF without Fan kY-A

Engine Rating without Fan BRW

Generator Frame Size

Engine Lubricating Qil Capacity — Requires CF-4 Qil L

Enginé Coc.)lantv_Ca-p.acity without Radiator . L

Sys:t::m Ea‘ck.pr'éssure {Max AlloQable) e e = - kE3

mm

1280
1600

1335

203

Mote

180w, (N

das ETEXTTONOAY (aken

Make Carscitons a5 g

e

& no reubmnsion e
1

Make coeroon
T

ACCT pted
Projects.d iy

See

Signatere - 4
Date - !

—_
RC'/IC'N 13 On'\/
2N desipn o

any

~
=

lor geaeral

o

NACHAL afie

1y nor

F-Au

_~_\%&‘9 7

—_—
T ————
-“l"’p'lcm_ -

: ':ffijf;;%%fg{fiﬁfi{, :
e R :ﬁ\ &

MR R

\

)

Sl RO ."«.-n..‘:.ﬂ:v':..-: DR T P e A e T L D, R o
PP LowEMIsSIONS Y ersion Badlh At iEia _-g&lir;gi
C . 30 ED) i) h 20
Langth T mm stes s165 3173 SREe]
Wicith mea 1525 1825 1515 e
Haignt ) mm 2360 23t Sl )
Sriccing ‘Weight kg 11,745 1,743 LRI [
U | S
crgine Coolant Cacacity with Raciator L 250 299) T30 RIS
Secarate Circuit Aftercoaler
Atercceizr Ceoling Circuit L 35 2g 33 ) NOA
Aftarczoler Pump Coclant Flaw } Umin 520 SND) cln | TR
at 2.6 meters watar head . ‘
S|
100°%% Load
Fuel Consumption (700% load) with Fan hr 340 343 REN 3:2
per ISO3046/1: +S%, 0% lolerance .

“MOx emissians at ISO standard cdndilions: ©gAMym? 1.7 2. *2 <3
- .= +o0r - 15% tclerance g:he 7000 8500 11350 16, 1)
75% Load - |

Fuel Cansumption (75% load) with Fan Uhe 253 250 23 245

_ _per ISOJ046/1: +5%, -0% tolerance - . T
"MOx emissions at ISO standard conditions: g/{tym? 1.7 1.9 3 <2
+cr- 15% tolerance c/hr 5255 6020 §430 12,330
£0%% Load .

Fuel Consumption (S0% load) with Fan Lhe 174 122 173 171

per ISOJQ<46/1: +5%, -0% tolerance -

"NOx emissions at ISO standard cenditions: aft)m? 1.7 20 33 41
_sor-15%tolerance ~ ’ o g 3500 4250 6333 8420
Combustion Air Inlet Flow Rate " mmin 118 116 110 10+
Exhaust Gas Flaw Rate m¥min 292 304 2¢9° 273
Heat Rejecuun to Jacket Water kW 616 628 €20 535

- Heat Rejection to Aftercaaler -+ - - - - kW 412 372 233 246
. L. s e ¢

Heat Rejection lo Exhaust (total) kN 1275 v 1380 138 v 1240

_Hea} Rejection ta Atmosphere fram Engine ... ... 1 _ kN _. . .70 _ - 70 - - 70.- - 70

Heat Re{ec:io'n to A(mosqhere'!fom Generatar k'w 60 50 64 60

ExhausiGas Stack Temperature = - <+ - - Dug C 440 . - 430 <35 480

. . .

Oaration lor Engine - - m 1475 1075 a5 1800

Altitude ~ 3% per J05m above - .

—f ‘Note: For permitting see TMl'data, = = -+ - o - -
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S.P.S. CONSULTING SERVICE CO.,LTD.

MmInaAINamInTIvinziguaheInhhmondnuInamhind mszm

n?;’a?; 1
CHé cis CH10
PARAMETER UNIT 17/6/41 17/6/41 17/6/41
12:00 11:20 10:20
. TEMPERATURE °C 120 320 315
2. pll VALUE °Cc 6.8 6.8 6.8
3. CONDUCTIVITY umhos/cm 517.0 448.0 4450
4. SALINITY rpt 0.1 0.0 0.0
S CHLORIDE mg/L. Cl 54.63 IRAR 3895
6. TOTAL HARDNESS mg/L. CaCO), 155.54 151.34 153.52
7. TOTAL SOLIDS mg/L. 396.0 402.0 346.0
8. TOTAL SUSPENDED SOLIDS mg/l. 38.0 10.0 22.0
9. ALKALINITY mg/L CaCO, 101.29 94.17 92.80
10.TURBIDITY NTU 26.18 5.88 13.24
11.DISSOLVED OXYGEN mg/L I8 2.5 2.1
12.BOD (5 day 20°C) mg/L 1.9 1.3 1.8
13.COD mg/L 23.76 48.29 19.80
14 TOTAL COLIFORM BACTERIA MPN/100 mL 17,000 24,000 16,000
15.FAECAL COLIFORM BACTERIA MPN/100 mL 13,000 24.000 16,000
16.NITRATE-N mg/LNO,N | 1.543 1.019 0.937
17.AMMONIA-N mg/L NO,-N 098 0.61 0.47

WNEMG 1 CH6 : MUITORTINNA (@zmurlan) g ngamma
CHS : THYWIUATINHA (VAL HABIHDL NANNA
CHI0 : azwiuynseeant aduiusd ngamng

! v 4 [ v v +
in Tnsansthsuazasasaeunainmmih luiufigumbam tazumad ninlszwiodssme, NIUMIUNUNANY
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S.P.S. CONSULTING SERVICE CO.,LTD.

d : : s < 5
n11Nuamwammnﬁmﬂzﬂqmmwummuﬁmmmmnmnmmium')’lwi:m

n¥aii2
e | em | cme ]
PARAMETER UNIT 7/9/41 7/9/41 7/9/41
11:23 10:42 10:08

I. TEMPERATURE C | ‘"“.*”* ) 710; o """;0-9 N
2. pH VALUE ‘c 6.9 7.1 6.8
1. CONDUCTIVITY umbos/cm 425.0 409.2 199.6
4. SALINITY ppt 0.0 0.0 0.0
S. CHLORIDE mg/l. Cl 31.86 28.49 27.04
6. TOTAL HARDNESS mg/l. CaCO), 137.74 12K8.30 137.74
7. TOTAL SOLIDS mg/l. 283.0 302.0 321.0
& TOTAL SUSPENDED SOLIDS mg/l. 48.0 63.0 105.0
9. ALKALINITY mg/L CaCO, 93.53 91.64 89.49
10.TURBIDITY NTU 18.83 43.54 20.00
11.DISSOLVED OXYGEN mg/l. 0.2 0.4 0.4
12.BOD (5 day 20°C) mg/L. 2.6 36 29
13.COD mg/l. 17.00 16.80 3.20
14 TOTAL COLIFORM BACTERIA MPN/100 ml. 35,000 160,000 160,600
15.FAECAL COLIFORM BACTERIA MPN/100O ml. 24.000 92 000 35,000
16.NITRATE-N *| mg/lL NO-N 0.503 0.927 0.832
17.AMMONIA-N mg/L. NO,-N 1.02 0.94 0.53

WNUING : CH6 : MUSBNIMNY (@zwiuilal) vagTuun njamme
CH8 : AZWIUNTINN IWAUNADUNAN NTAUNNA

° [ R A
CHI0 : er2WIu¥MBUoAT IvAdUNUBIA NTIUNNA

: v 4 . » v 0
i Iassesdsowasasisaevnua b iunungnhaw uazima ninliswinbsma, nsunauguuany
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S.P.S. CONSULTING SERVICE CO.,LTD.

d b b v o~ b
MINUAAWANINTIVTANZHRUAIWMDDINLHImMERInUI DR I Wz

afait 3
CH6 ] CHy 1 W(flrnTi
PARAMETER UNIT 10/11/41 10/11/41 10/11/41
12:25 11:45 11:08
1. TEMPERATURE °C - MA;)T 77777 o 207 ' 297 B
2. pH VALUE °C 7.1 7.1 72
3. CONDUCTIVITY umhos/cm 473.0 827.0 378
4. SALINITY ) ppt 0.1 0.0 0.0
S. CHLORIDE mg/L Cl 58.07 19.83 1841
6. TOTAL HARDNESS my/L. CaCO, 124.00 132.00 104,00
7."TOTAL SOLIDS mg/L 295.0 S60.0 3800
8. TOTAL SUSPENDED SOLIDS mg/l. 25.0 91.0 1080
9. ALKALINITY my/L CaCO, 105,40 87.74 86.67
10.TURBIDITY NTU 118 29.42 4297
11.DISSOLVED OXYGEN my/L 0.6 0.s 1.4
12.BOD (5 day 20°C) mg/l. 1.6 1.6 1
13.COD mg/l. 18.54 i8.54 16.07
14.TOTAL COLIFORM BACTERIA MPN/100 ml. 24,000 35,000 13,000
15.FAELCAL COLIFORM BACTERIA MIPN/100 mil. 1,100 3300 3,300
16.NITRATE-N - mg/L NO-N 1,740 0,954 1186
17.AMMONIA-N mg/L NO-N 0.84 0.39 0.20

WINUING : CH6  : NUTBNTINNA (azwiurfan) auiuuII njaunmnd
CH8 : @ZWIUNTINWA LYAUNADUNDY ATIUNNA

CHIO : asWIUNNEUoAN1 (uARURUTIA ATUNNY
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S.P.S. CONSULTING SERVICE CO.,LTD.

a d > b @ o~ IRY
ANTWUAAINANIIAIIVUAT wwqmmwu1mmm'mmunamnnmmmuﬂ"mszu1

' AN 4
cue (ux ] ..;(.:“,l,“_- N
PARAMETER UNIT 26/1/42 26/1/42 26/1/42
13:00 12:25 12:00

1. TEMPERATURE °C 28.1 27- H 27.8
2. pH VALUE °C 7.3 72 7.3
3. CONDUCTIVITY umhos/cm 19.790.0 11,640.0 7.400.0
4. SALINITY ot 1.0 6.6 4.1
S. CHLORIDE mg/l. Cl 5,703.08 335475 216941
6. TOTAL HARDNESS mg/l. CaCo, 2.195.20 1.600.00 900.00
7. TOTAL SOLIDS mg/l. 13.265.0 7.071.0 5.082.0
8. TOTAL SUSPENDED SOLIDS mg/l. 15.0 19.0 42.0
9. ALKALINITY mg/l. CaCO), 110.32 124.04 109.20
10.TURBIDITY NTU 2.94 0.88 .53
11.DISSOLVED OXYGEN mg/L 2.3 22 1.6
12.BOD (5 day 20°C) mg/l. 2.1 1R 32
13.COD mg/l. 45.67 46.22 3180
14 TOTAL COLIFORM BACTERIA MPN/100 mL 16.000 92,000 >240,000
15.FAECAL COLIFORM BACTERIA MPN/100 mL 24,000 240,000
16.NITRATE-N my/L NO-N 0.307 ND 1.156
17.AMMONIA-N mg/l. NO,-N 2.51 2.03 1.91

MM : CH6  : NUTONTINN (AzWIu1fa1) (VAU IUUI NTINWA
CH8 : AYWIUNTANN WAL NABIYAYN NTANHA
CHI0 : aswiuynsuoan) vaduiusIf NTaMng

; . ca & 4. J ‘e < -
wn o Iesanisdsasuazasasmeugunmhluiuiigniev uaziniaainlszinbsama, nsunuqnaiy
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S.P.S. CONSULTING SERVICE CO., LTD.

20 wounnaluiu 24 ouunnaluBu wv3ImIALY YAIYINT NTINMWA 10000
20 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD., LADYAO, CHATUCHAK, BANGKOK 10900

TEL. 9304370-4, 9396668-9, 5137674-5 FAX. 5134221

REF. NO. 223/05/03 REPORT NO. 2861-1/2003

CIPIY - FILE: JOBO3O1
a < t': a
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A M Y ¢ ¢t e o v e
Tagnm UTHN 1¥iaud WionInesa 41na N RIESBIGE 13 HOUMIAY 2540
nAa auuday 1AL N npammanuns Tuniud 001 13 WU AU 2546
Tnzans 133033 STATE TOWER Tunini et 13-23 WAUNIAY 2546

e Y ' o @ A
AINUAIVUN llUUﬁ"Nﬂﬂ ATUNAHDWITIHON © 28 WOHNINY 2546
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