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Figure 5.5.3.1  Trunk Main Profile of New Sewer System

FERBE
)
W

SRR

s

it by oy

B HHH

Hi]

"

5-15




e HHE

5-76

H x 3 H 5 H] LI : i 3 H : M
. . = H - . - - = - . - - - 3
5 3 T z E] - 3
H F H H H A A H i i 3 ]
- .o - - " . - . - n . -
T i 3 H & 2 3 ¢ : % ) I 5 =z
: ———
. Lo L b " - o . . . - . - -
L T2 K 1 5 [ - H b M ] £ H
. - - ~ [ . . - . .
¥ 3 z w2 = ot ® x A ¥ 2
H P TR ! i =i i T lap I3 T
Ty * - i * (i = it o O]
TG r L T — LY COMTC e S T R T M LT ———
Sone | savia ' nozue lenssmmevin aovie w01 I O O [N
Y H [T H a | dsh waa | s | »i8 | [Ty ok ] i
P ﬁ N _ | r
[ . ! i
1 1 | ! ! f i ' |
“ b ﬂ . “ _ ! _ | :
i . I | H Pt i
i Voo i ' i ] I : :
3 \ | [ ! i ! ! ! I ; :
[ ! | : | i ! :
! [ | I : i § H ! . :
i v | H ! ! ! i
Pl | | : ' !
[ | ; I
| ! I
b W P _ 1
i ! i ' |
o - * _ h
i !
| i ;
o i ! _ “ !
3 i ! _ : |
! : !
b | | _ i _
| O ! | f I i
, , y T . |
| | W ﬁ i i
i i ;
| i W i | f ! H
| ! ] H 1 i
I | 1 m H
7 ] : : : .
! 1 ! i
v | B 1
s . ; Lo .
B i 1
{ , i ! ;
, i | i :
. ;
7 m ! | 1 4 i :
L .__
I W _ 0 ;
! ! I H !
! | '
i !
, i m
— | ﬁ
o T _ 4 L
| :
1
| A i o
| L&\q A < : % . \5\ .«K \ok
ot B Y Aol
' 4 I
, \.\1 m 2 /] | Ve
I )

[TEE




T L RS
Ty . I

;J':: el e Rz Hromffowm T
CTREEEE vl e e B o]l on b

.
ik
i!-::!
H s

HiHHHHR

5-77




Sewer System

isting

a
.
¥

Appendix 5.5.4 Relational Date for Sewage Flow Calculation of 1
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Figure 5.3.4.1 Trunk Main Profile of Bxisting Sewerage Service Area
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Appendix 5,55  Capacity Calculation of Merul Pump Station

1 BASIC CONDITIONS
1-1  BASICITEMS

(1) Name: Merul Pump Station

(2) Land Arca: Approximately 1,360 sqm

(3) Design Blevation: 650 m

{4) Land Use : Urban Area

(5) Collection System : Separate Type

(6) Sewerage Service Area: North Dhaka East

(7) Efftuent Poinl: North Dhaka Bast Sewage Treatment Piant
(8) Target Year: 2020 (Master Plan)

2005 (Feasibility Study) @

1-2  Design Service Area and Desiga Population

Service Area | Population
Remark
{ha} (petsons)
Master Plan 4345] 1,045,000
Feasibility Study 1,958 456,000
1-3  Design Sewage Flow
ITEM co.m/day cu.my/hr cu.m/min cu.mfsec
5 o DaiFy Average 104,500 4354.2 7257 1.209
é | Daily Maximwin 130,625 5442.7 - 9691 1.512
Hourly Maximum 167,200 6966.7 116.11 1.935 -
z Daily Average 43,320 1805.0 30.08 0.501.
:'.g § Daily Maximum 52,440 2185.0 36.42 0.607
i Hourly Maximum 66,120 2755.0 45.92 0.765
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1.4  Flow Chart
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1-5 Specification of Facilities

ITEMS UNIT | DIMENSION/ | NO.OF FACHATY
SPECIFICATION| M» | w8
1-6-1 Intet Pipe _ .
) Diameter mm 15—60— i Rl _
(2)  Gradicnt % | 0% 1
@) Mltetlevel [ M . -1.966
162 GritChamber | | S
(1)  Width m 1.70 -
@ lengh w0 £4.00 4
@ Depth m ) 1.00
63 _Pump B B
(1)  Suction Diameter mm 450 )
" (2)  PumpCapacity | cunymin 200
(3} TotatPumpMead 0 | m | 220 7
9 MotorOugwt } kw | 1100
(5)  Set Number set 7
~(6)  SetNumberof Standby Pump |  set | 1 e
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2 CAPACITY CALCULATION

2-1 Inlet Pipe

ITEM SIGN UNIT CALCULATION M/P F/S
Diametes D mm 1500 1,500
Gradient H - 0.0009 0.0009
Infet Level EL m -1.966 -1.966
Full I'tow Rate Qfull co.mfsec IPIx D2 /4 x Viull 2.1206 21206
Full Flow Velocity Viull mfsec  11/0.013 x (D/A4Y(2/3) x 1*(1/2) 1.200 1.200
Design Flow Rate Q1 cusce IDaily Average 1.209 0.501

Q2 cuanvsec |Daily Maximum 1.512 0.607

Q3 cu.m/sec Hourly Maximum 1.935 0.765

Water Depth WDl m Daily Average 0.811 0.496
WwD2 m Daily Maximum 0.936 0.549

WD3 m Hourly Maximum 1.126 0.623

Water Level WLI1 m Daily Average -1.155 -1.470
WL2 m Daily Maximum -1.030 -1.417

WL3 m Hourly Maximum -(.840 -1.343
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2-2

Grit Chamber and Screen
i ITEM SIGN UNIT _ |CALCULATION| MP E/S
Fype - - Parallel Flow Type :
Design Fow Q1 cu.m/day Hourly Max. 167,200 66,120
Q2 cu.m/sec - 1.935 0.765
Water Surface Load WSL,  lcevan/sq.m/day - 1,800 1,800
Required Surface Area RSA m Q1 /WSL 52.88% 36.733
Basin Number (Total) BN basin - 4 2
Average Velocity v nysec - 0.30 0.30
Depth H m - 1.00 1.00
Width W1 m Q2/{V x H)BN 1.613 1.275
Therefore] W2 m - 1.70 170
Length Lt m RSA/W2/BN 13.660 10.804
Therefore L2 m - 14.00 14.00
Dimension W] W m W2 1.70 1,70
(L) L m L2 14.00 14.00
(Basin) - basin BN 4 2
Sceeen Type - - Coarse Bar Screen|
Screen Set Number SSN set BN 4 2
Check UNIT APPLICATION M/P F/S
Water Surface Load cu.m/sq.m/day 1,756 1,389
Average Velocity m/sec 0.28 0.23
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3 2-3 Pump Facility

ITEM SIGN | UNIT CALCUILATION M/P F/S
Design Flow Rale Q1 | cunvday {Daily Average 104,500 43,320
Q2 } cu.m/day [Daily Maximum 130,625| 52,440
Q3 E;.I.ﬂlfday Hourly Maximum 167,200 66,120
Q11 | co.m/min [Daily Average 7257 30.08
Q22 | cv.min [Daily Maximam | 9071|3642
Q33 | cu.m/min |Hourdy Maximum 116.11 45.92
Pump Type - - Mixed Flow Pump,Vertical Shaft,Centrifugal Typg
Pump
PumpCapaciy | PC lewmvminl | 200] 200
Pump Set Number PSN sel 6 3
Total Pump Capacity TPC | cu.m/min 120.0 60.0
Velocity at Suction Y m/sec 1.5-30 225 225
Suction Diameter of Pump SDI mm {6 x (PCVY(1/2) 435 435
Therefore| SD2 mn - 450 450
Actuzl Pump Head APH m HWL-LWL 14900 14.900
(1) High Water Level of Receiving MH| HWL | m . ~ | 10800] 10800
) @ LowWater LevelofPumpWell | LWL | m | - | .4100| -4.100
:} Head Loss around Pump HL m - 1.50 1.50
Head Loss of Pressure Pipe HLP m Lxl 5.695 5.695
(DHydraolicGradient 1 | 1 | - |~ - |0.00148 | 0.00148
(2) Transportation Distance | L | m |7 - 7| "380| 3850
Total Pump Head TPH1 m APH+HLAHLP 22.0695] 22095
Therefore| TPH2 m - 220 220
Motor Output of Pump MO1 kw  1(0.163-y-PC-TPH2Ap (14N 111.5 1115
Therefore] MO2 kw - 1100 118.0
Pump Efficiency 1 - - 0.74 0.74
Margin a - - 0.15 0.15
Bulk Density of Wastewaler Y - - 1.0 1.0
Transmission Efficiency Ne - - 1.0 1.0

Note: *1-Hydralic gradicnt of pressure pipe is refered to next page.
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Calcutation for Hydraulic Gradicent of Peessure Pipe

Diameter of Pressure Pipe| 1100 1100 ] L
Sef Number Total Capacity | Ttem -{ Siga Unit mm mm ‘l
20 cuny/min 20 cum/min| Velocity] V| m/sec | 03508 -
1 set Giadient I %o 01454
20 cu.nyniin 40 cun/min| Velocity | V| my/sec $.7015 .
2 sel Gradient 1 % | o548 0
20 cu.nymin 60 cuan/min| Velocity v nysec 1.0523 -
3 sel Gradient I % | 11119
20 cu.nymin 80 cu.avmin| Velocity| V. mfsec |  0.7015]  0.7015
4 set ‘Gradient I %o 0.5248 | 0.5248
20 cu.m/min 100 co.m/min] Velocity V | mfsec 0.8769| 08769
S sel Gradient I | % 0.7933|  0.7933
20 cu.m/min 120 cu.v/min| Velocity Vv m/sec 1.0523 1.0523
6 sel Gradient I | % Li119| 11119
20 cu.m/min 140 cu.m/min| Velocity \% ny/sec 1.2276 1.2276
7 set Gradientf 1 | % 1 14792 14792
Note; Hydraulic gradient of pressute pipe is calculated by using Hazen Williams' Formula as follows:

=AYV

V =084935-C-R"" "%

where : Flow rate (m® fsec)

Q
A : Cross-sectional arez of flow {m')
V: Flow velocity {m fsec) E‘)
C : Flow velocily coeflicient {C = 110)
R : Hydraulic mean depth{m}= A4/ P
P : Wetied perimeter (m)
I: Hydraulic gradient (A / L)
& Friction head loss
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Appendix 5.5.6  Capacity Calculation of Gulshan Pump Station

1 BASIC CONDITIONS

1-1 BASICITEMS
(1) Name:

(2) Land Arca:

(3) Design Elevation:

{4) Land Use

{5) Collection System

{6) Sewcrage Service Area:

(7) Effluent Point:

{8) Target Year:

Gulshan Pump Station

i027

5.50

Utban Arca

sg.m

m

Separate Type

Nasth Dhaka East

Uttara Trunk Main

2020 (Master Plan)
2005 (Feasibility Study)

1-2 Design Service Area and Design Population

Approximately

Service Area (ha) Population (persons)
Urban Asea]Cantonmeni| Total Urban Area|Cantonment]  Total
Master Plap 654 920 1,574 366,933 70,055| 436,988
Feasibility Study, 654 920 L5574 290,834 59,083 | 349,917
1-3  Design Sewage Flow
Master Pian Feasibility Study
ITEM cu.m/day | cu.m/min | cum/sec | cumfday | cum/min | cu.m/sec
 [useanaArea]  36693] 2548] 0425] 27629 19.19] 0320
Daily Average |Cantonment 7,006 4.87 0.081 5,613 3.90 0.065
Total 43,699 30.35 0.506 33,242 23.09 0.385
Urban Area 45,867 31.85 0531 33,446 2323 0387
Daily Maximum | Cantonment 8,157 6.08 0.101 6,794 4.72 0.079
Total 54,624 37.93 0.632 40,240 27.95 0.466
_ Gravity 58,709 | 4077 _ 0680 42,171|  2929| 0488
Hourly Maximumy Cantonment 11,269 7.78 0.130 8,567 5.95 0.099
Total 69,918 48.55 0.310 50,738 35.24 0.587
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1-5 Specification of Facilities

ITEMS UNIT DIMENSION/ NO.OF FACILITY
SPECIFICATION M/P F/S
1-6-1 Inlet Pipe No.1
(1) Material |- [Reinforced Concrete Pipe] |
(@ Diameter | mm 100 1 1
'_ _(_5)_ Gradiemt | % | 090
(4 Intet Eevel M 0.104
1.6-2 Grit Charmber | - I B
{1 Widh m 1.00
(2) Length I B 10.00 4 3
(3) Depth Tm 0.70
1-63  Punp
(1) Suction Diamcicr 1 mm i ES
_ (2 PumpCapacity ecumymin] - 125
(3}  Total PumpHead m | 135 5 4
~(® MotorOutput | kw 45.0
~ (5)  SetNumber sct s
(6)  Set Number of Standby Pump |  set | T e
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2 CAPACITY CALCULATION

2.1 Iulet Pipe (Gravity Pipe)

ITEM SIGN UNIT CALCULATION M/P IS
Diameter D mm 1100 1,100
Gradicnt I - 0.0009 0.0009
Inlet Tovel EL n 0.104 0.104
Full Flow Rate Qlull cumfsec |[PlxD*2/4 x Viull 0.9275 0.9275
Full Flow Velocily Viull m/sec  [10.013 x (D/AY{(2/3) x 1*{1/2) 0.976 0.976
Design Flow Rate Q1 cumfsec |Daily Average 0.506 0.385

Q2 | cumfsec |Daily Maximum | 0632|0466

@3 | comysec |Hourly Maximum o 0810 0587

Water Depth WD1 | m |Daily Average ] 0579] 0494
wD2 m Daily Maximum 0.666 0.552

CWD3 | m |HoudyMaximum | 079%6| 0635

Water Level WL1 m Daily Average 1 0.683 0598
W2 | w [|DailyMaximem | 0770|0656

~WL3 | m |Hourly Maximum ~0s00] 0739
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2-2 Grit Chambher and Scrcen

ITEM | SIGN UNIT  JCALCULATION] M | WS

Type - - Parallel Flow Type :
Design Flow Q1 cu.nyday Hourly Max. 69,918 50,738
Q2 cu.m/sec . 0.810 0.587
Water Surface Load WSL.  |cu.m/sq.m/day - 1,800 1,800
Required Surface Arca RSA m" Q1 /WSL 38.843 28.188
Basin Number (Tolal) BN basin - 4 3
Average Velocity v mfsec - 0.30 0.30
Depth H m - 0.70 0.70
Width Wi m Q2 /{VxH)/BN 0.964 0.932
Thecefore] W2 m - 1.00 1.00
Length L1 n RSA/W2/BN 92.711 9.396
‘Therefore L2 m - 10.00 10.00
Dimension W) W m W2 1.00 1.00
) L m L2 10.06 10.00
{Basin) - basin BN 4 3

Screen Type - - Coarse Bar Screen

Screen Set Number SSN set BN 4 3

Check UNIT APPLICATION M/P B/S
[Water Surface Load cu.my/sq.m/day 1,743 1,691
Average Velocity m/sec (.29 0.28
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2-3 Pumyp Facility

ITEM SIGN | . UNIT CALCULATION M/P S

[Design Flow Rate QI | cum/day |Daily Average 43,699 33242
Q2 |cunvday |Daily Maximum | 54,624| 40240

Q3 | cum/day |Hourly Maximum 69,918 | 30,738

011 §cu.nyminiDaily Average ands 23.09

Q22 |cum/min [Daily Maximum | 37.93] 27.95

Q33 | cu.nymin [Hourly Maximum 48.55] 3524
Pump Type - - Mixed Flow Pump, Vertical Shaft,Centrifugal Type

Pump

PumpCapacity | PC Jlcum/min| T 25| s
Pump Set Number o PSN | saa | B 4 3
Total Pump Capacity TPC | cu.m/min 50.0 375
Yelocity at Suction v mfsec 1.5-3.0 2.25 225
Suction Diameter of Pump SD1 mm 146 x (PC/V)*(1/2) 344 344
Thesreforej SD2 mm - 350 350

Actual Pump | Head APH m |[HWLLWL 75201 7.520
(1) High Water Level | of R_eceli.’mg Mll HWL m oo sa20) sa20
{2) Low Water Leve! of Pump well {LWL| m - 2400 -"2,‘.170#07
Head Loss around Pump HL m - £.50 150
Head Loss of Pressure Pipe HLP m  [Lx] 4270 4.270
4)) Hydraulic Gradiem *r | 0V | - { - 0.00319 { 0.00319 |
{(2) Transportation Distance | L | m T T T 130 1340
Total Purnp Head TPH1 m  |APH+HL+HLP 13.290| 13.290
Therefore] TPH2 m - 135 135

Motor Output of Pump MO1 kw  [(0.163-y-PC-TPH2Vn (14 u)ng 439 439
Therefore] MO2 kw - 45.0 45.0

Pump Efficicncy n - - 0.72 0.72
Margin o - . 0.15 0.15
Bulk Density of Wastewater ¥ - - 1.0 1.0
Transmission Efficiency T - - 1.0 1.0

Note: *1-Hydealic gradient of pressure pipe is refered to next page.

5-102



Calculafion for Hydraulic Gradient of Pressure Pipe

B C= 110

o Diameter of Pressure Pipe| 900 l
Set Number Total Capacity Item Sign Unit mm

12.5 cu.nymin 12.5 cu/min | Velocity A mfsec | 0.3275

1 set Gadient | 1 | % 0.1618

12,5 cu.m/min 250 cum/min | Velocily Vv n/sec | 0.6550

2 set Gradieat | 1 | %o 0.5840

12,5 cu.m/min 37.5 cum/min| Velocity V | mfsec | 09824

3 sel Gradient | T | % | 12374

12,5 cu.m/min 500 cu.m/min| Velocity \ m/sec | 1.3099

4 set Gradient | 1 | % | 2.1080

“ 125 cum/min| 625 cunvmin | Velocity v misec | 1.6374

5 sel Gradient | 1 | % | 3.1866

Note: Hydraulic gradient of pressure pipe is calculated by using Hazen Witliams® Formula as foltows:

=4V

¥ = 084935-C- R -J°%

where

Lm0 RD

: Flow rate {m® j sec)

: Cross-sectional area of Tlow (')
: Flow velocity (m [ sec)

: Flow velocity coeflicient {C = 110}
: Hydravlic mean depth (m) = A/ P
: Welited perimeter (m)

: Hydraulic gradient (/L)

: Friction head loss
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Appendix 5.5.7  Equipment Eist of Gulshan Pump Station

DNaily Average/Daily MaximuomyHourly Mavimom

Gulshan Pump Station
M/P 43,699/54,624/69,918m day F/S A3,242/40,240/50,7)8m"/day
Item Qantity
No EI:: aim ¢ of i Specification Power Remarks
plpmen M/P| F/S
Mechanical Equipment
t Inlet Gate Manually O?CTalca CastIron ¥1100mm % "'1100mm — 1 1
Type
2 Gale Manually opfx:aled Cast Iron W o0mm X "800mm L 8 6
Type
¥ 1000mm X "1200mm X
3 Screcn Hand Raked Bar Screen o o 4 3
50mm
4 | SandPump | Submersible Sand Lifting Pump| ¢ 80mm X 0.2m/minX8mit | 1.5kW f of ForGe
) ) Chamber
: . Motor Operated Geared Trolley 2.2kW For Gril
x x
5 Chain Hoist Chain Hoist 0.5ton X 12mH X §2mT 0.4kW 1 1 Chamber
6 Suction Valve | Hand Operated Buttesfly Valve ¢ 350mm 5 4 Include 1
- Standby
- Include 1
7 Check Valve Swing Check Valve ¢ 350mm . 5 4
Standby
- Vertical Centrifogal Mixcd Flow| ¢ 350mm X 12.5m /min X Include 1
8 Lifting Pumnp Pump 12mH — 3 4 Standby
. . Include 1
9 |Lifting Pump Motor] Wound Rotor Induction Motor 400V X 50Hz X 6P 45kW 5 4 Standby
. Include 1
10 | Delivery Valve | Motor Operated Buttedfly Valve ¢ 350mm 0.2kW 5 4
Standby
Manually operated Geared
1 . X X Pumps
1 Crane Trottey Chain Hoist 32ton X 15mH X 12mT o 1 1|For Pumps
Electrical Equipment
. - Power Receiving Panel v{B
12 g?;ﬁ;i?gﬁ‘;:ﬁf Transformer 250kVA 1 1
y Distribation Panel MCC8
w H
. - 700mm X " $950mm X Include 1
1 Panel ,
3 | Operating Facility Pump Panel O600mm 5 Standby
Monitoring | (o1 Panel With Water Flow ! ¥1000mm X *2350mm
14 | Instrumentation . . t 1
- Monitor & Water Level Monitor PS00mn
Facility
15 | Standby Generator Diesel Engine Generator - 250kVA 1 1
16 | Lighting Facilitics |  L18hing Panel & Qut door 300VA X 10 10kW |
Lighting
Total Electrical Power (kW) 1949 149.7
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Appendix 558 Equipmeal List of Merol Pamp Station

.. Daily Average/Datly Maximuim/Hourly Maximuin
Merul I'ump Station v
M/P 104,500/130,608/267,200m¥ ey FYS 43,320/52,440.66,120m*day
i Name of . : Quantity
;::‘ Equipment Specification Pawer Remarks
. q MY | F/S
Mechanical Equipment
1 Inlet Gate Manually operated Cast {ron Type ¥1500mm X "1500mm L | 1
2 Gale Manvally operated Cast Iron Type ¥1300mm % P1300mm o 8 4
3 Screen Hand Raked Bar Scicen Y1 100mm X *1500mm X %50mm] 4 2
4 Sand Pump Submersible Sand Lifling Pump | ¢ 80mmX 0.2m¥min X8mH | 1.5kW 1 yf For Grit
' Chamber
C Motor Operaled Geared Trolley 2.2kw For Grit
5 Chain Hoisk Chain Hoist 0.5ton X 12enH X 15mT 0.4W 3 1 Chamber
6 Suction Valve Hand Operated Butterfly Valve ¢ 450mm 7 4 Include 1
- Standby
. .- . Include 1
7 Check Valve Swing Check Valve & 450mm _ 7
Standby
eris Vertical Centrifugal Mixed Flow 3, . Include 1
8 Lifting Pump Pump 9 450mm X 20m /min X 22mH | 7 4 Standby
. - Include §
9 |Lifting Pump Motor] Wourd Rotor Induction Motor 400V X 50Hz X 6P 110kW 7 4 Standby
10 | Delivery Valve | Motor Operated Butterfly Valve & 450mm 0.2kW 7 ';2::;;
ed :
1 Crane Manuatly operated Geared Trolley| 55 ¢ 4 SmH X 15T . 1| 1lFor Pumpq]
Chain Hoist
Electrical Equipment
‘ . . Power Receiving Panel viB
12 [P)o‘:e;!’;eie“;:gtf Transformer 500kVA 1 i
shrtbution Y Distribution Parel MCCB
. s I de 1
13§ Operating Facility Pump Panel ¥800mm X *1950mmX °600mm 1 4 g:::d:y
o | tonon®8 1 Control Panel With Watet Flow | ™1000mm > "2350mm> .
. i . Do
Facitity Monitor & Water Level Monitor 600mm
15 | Standby Generator Diesel Engine Generator SOOKVA 2 1
. - Lighting Panel & Out door
16 | Lighting Facilities Lighting 300VAX 10 10kW 1
Total Electrical Power (kW) 6753 344.7

5-106



	PART 2 FEASIBILITY STUDY ON PRIORITY PROJECT 
	A.5 SEWERAGE SYSTEM PLANNING 
	5.5.3 Relational Data for Sewage Flow Calculation of New Sewer System 
	Table 5.5.3.2 Sewage Flow Calculation for New Sewer System 
	Figure 5.5.3.1 Trunk Main Profile of New Sewer System 

	5.5.4 Relational Data for Sewage Flow Calculation of Existing Sewer System 
	Table 5.5.4.1 Sewage Flow Calculation for Existing Sewerage Service Area 
	Table 5.5.4.2 Sewage Flow Calculation of Supplementary Pipe in Exist. Sewerage Service Area 
	Figure 5.5.4.1 Trunk Main Profile of Existing Sewerage Service Area 

	5.5.5 Capacity Calculation of Merul Pump Station 
	1. Basic Conditions 
	2. Capacity Calculation 
	Figure 5.5.5.1 Merul Pump Station 

	5.5.6 Capacity Calculation of Gulshan Pump Station 
	1. Basic Conditions 
	2. Capacity Calculation 
	Figure 5.5.6.1 Gushan Pump Station 

	5.5.7 Equipment List of Gulshan Pump Station 
	5.5.8 Equipment List of Merul Pump Station 





