
 
 
 
 
 

Supporting Report 12.2.2 
 

ISPS Process and Pressure Pipe  
Loss Calculation Sample 

 
 
 

＊Note: All the ISPS calculations are compiled in the soft copy. 

Kindly refer to the data file. 

  



Process Cal._ Arehalli ISPS

Design Condition

(1) Flow Rate

m3/d m3/h m3/s
Average Daily 1,800 75 0.021
Max Dayly 1,800 75 0.021
Max Hourly Peak factor 3 5,400 225 0.063

(1) Flow Rate

m3/d m3/h m3/s
Average Daily 1,100 45.8 0.013
Max Dayly 1,100 45.8 0.013
Max Hourly Peak factor 3 3,300 138 0.038

1. Inlet Chamber

[1] Design Condition

(1) ＝

＝

(2)

Pipe Diameter  ×

Gradient ‰

Roughness Coefficient n= （Manning Fornula）

Full Pipe Flow Rate

(3) Influent Water Level + m

[2] Geometory

(1) Number of Basins 1

(2) Depth of Basin m Approx.

(3) Width of Basin m Approx.

(4) Length of Basin m Approx.

(5) × × ＝ m3

(6) Retention Time × × ／ × 1

＝ sec

(7) Basin Demensions m × m

× mDepth 0.300

15.00

Width 2.100 Length 1.500

0.300 2.100 1.500 0.063

Volume required of Basin 0.300 2.100 1.500 0.4

0.300

2.100

1.500

Basin

0.013

m3/s

0.063 m3/sec

Inlet Pipe

 Design Flow for the year 2049 Max Hourly 5,400 m3/d

Item Arehalli-ISPS

Design Flow
for the year 2034

Item Arehalli-ISPS

Design Flow
for the year 2049

PS basic & Inlet Chamber1/3
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Process Cal._ Arehalli ISPS

2. Coarse Screen Channel

[1] Geometry

(1)

Number Main + Bypass

Width m

Height m

Floor Level + m

Bottom + m

Influent Water Level + m

Velocity ／ ／ ／ 1
whe  Design Flow for the year 2049 ＝ < OK

Velocity ／ ／ ／ 1
whe  Design Flow for the year 2034 ＝ < OK

(2)

Number Main + Bypass

Width m

Side Water Depth m

Velocity ／ ／ ／ 1
whe  Design Flow for the year 2049 ＝ < OK

Velocity ／ ／ ／ 1
whe  Design Flow for the year 2034 ＝ < OK

(3) Channel Dimensions m × m

× m

[3] Equipment

(１) Inlet Gate

Number Units

Dimension m × m

Design Water Level m

(2) Coarse Screens (Main Channel)

Number W + S

Open Space mm

Bar Thickness mm

Channel Width m

Width of side plate mm

Side Water Depth m

Height of Blind Plate  at the bottom mm

Velocity through screen ／ ／ ／ 1

× ( + 9 ) /

＝ ＜ OK

Velocity through screen ／ ／ ／ 1
whe  Design Flow for the year 2034 × ( + 9 ) /

＝ ＜ OK

(3) Coarse Screens (Bypass Channel)

Number W + S

Open Space mm

Bar Thickness mm

Channel Width m

Side Water Depth m

Velocity through screen ／ ／ ／ 1
whe  Design Flow for the year 2049 × ( + 9 ) /

＝ ＜ OK

Velocity through screen ／ ／ ／ 1
whe  Design Flow for the year 2034 × ( + 9 ) /

＝ ＜ OK

20 20

0.230 0.800 m/sec 

0.038 0.800 0.300

20 20

0.381 0.800 m/sec 

0.063 0.800 0.300

9

0.8

0.3

0 1

20

20 20

0.143 0.800 m/sec 

0.038 0.700 0.550

20 20

0.237 0.800 m/sec 

0.063 0.700 0.550

50

0.6

50

20

9

0.8

1 0

2

Width 0.4 Height 0.6

SWD 0.6

Width 0.8 Length 7.0

0.079 0.450 m/sec

0.038 0.800 0.600

0.131 0.450 m/sec

0.600

0.063 0.800 0.600

1.0 1.0

0.800

Screen Channel

0.317 1.000 m/sec

0.038 0.400 0.300

0.525 1.000 m/sec

0.300

0.063 0.400 0.300

0.600

5.000

0.000

1 1

0.400

Inlet Gate

Item Arehalli-ISPS

Coarse Screen 2/3
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Process Cal._ Arehalli ISPS

3. Raw Sewage Sump

[2] Geometory

(1)

Number Basin

Dia m

Pump Operating Depth m

Retention Time  ( 2× × ) ／ ／60
whe  Design Flow for the year 2049 ＝ ＞ min (=minimum time of one pump cycle TOK

Retention Time  ( 2× × ) ／ ／60
whe  Design Flow for the year 2034 ＝ ＞ min (=minimum time of one pump cycle TOK

High Water Level + m

Pump Off Level + m

[3] Equipment

(1) Sewage Pumps 1

Number W + S

Bore Diameter mm

Discharge Flow : Q × ／

whe  Design Flow for the year 2034 ＝ ⇒

Total Head m

(2) Sewage Pumps 2

Number W + S

Bore Diameter mm

Discharge Flow : 0.5
Q

／

whe  Design Flow for the year 2034 ＝ ⇒

Total Head m

25.0

138 138 m3/Hr

150

0.038 3600 1.0

0.000

-0.600

1 1

7.44 3.75

6.00 π／4 0.600 0.038

4.49 3.75

0.600

6.00 π／4 0.600 0.063

1

6.00

Item

Raw Sewage Sump

Arehalli-ISPS

m3/Hr

Raw Sewage Sump 3/3
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Project ：

：
Location ： Arehalli　ISPS

：

Pump Name Discharge 100 m3/h Alttitude m Total Head mＨ ＞ Total Hea mＨ OK

（spec.) （result)
Discharge WL    ＦＬ＋ m Suction WL ＦＬ＋ m Pump Installation le ＦＬ＋ m Statific Head mＨ

Specific Gravity### Temprature ℃ Saturated Vapor Pressur m NPSHav m ＞ NPSHreq m OK

No. Name Material

Suction
1 mm Belmouth DIP m3/h m/s ζ : No. m
7 mm m3/h m/s : No. m Suction loss 0.020 m

Discharge No. m
2 mm Pipe DIP m3/h m/s λ : m m
4 mm Check Valve DIP m3/h m/s ζ : No. m
4 mm Gate Valve DIP m3/h m/s ζ : No. m
5 mm Pipe DIP m3/h m/s λ : m m
4 mm T-shape DIP m3/h m/s ζ : No. m
7 mm Pipe DIP m3/h m/s λ : m m

14 mm Discharge DIP m3/h m/s ζ : No. m
14 mm m3/h m/s : No. m

Total m

Pipe losses calculation sheet Bengaluru Water Supply and Sewerage
Project (Phase III)

Sewage Pump 847.000 26 23.916

867.000 848.000 847.000 19.000

36 0.604 9.730 8.000

Diameter Flow rate Velocity Coefficient Number Losses Remarks

150 100 1.573 0.1500 1 0.020

150 100 1.573 120.0000 1 0.021
150 100 1.573 1.5000 1 0.205
150 100 1.573 0.1450 1 0.020
150 100 1.573 120.0000 3 0.062
250 100 0.566 3.0000 1 0.053
250 200 1.132 120.0000 722 4.465
250 200 1.132 1.0000 1 0.071

4.916

▽Suction WL

▽Discharge 

▽Pump level

H
a

ISPS 3 arehalli (2049)
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Project ：

：
Location ： Arehalli　ISPS

：

Pump Name Discharge 138 m3/h Alttitude m Total Head mＨ ＞ Total Hea mＨ OK

（spec.) （result)
Discharge WL    ＦＬ＋ m Suction WL ＦＬ＋ m Pump Installation le ＦＬ＋ m Statific Head mＨ

Specific Gravity### Temprature ℃ Saturated Vapor Pressur m NPSHav m ＞ NPSHreq m OK

No. Name Material

Suction
1 mm Belmouth DIP m3/h m/s ζ : No. m
7 mm m3/h m/s : No. m Suction loss 0.039 m

Discharge No. m
2 mm Pipe DIP m3/h m/s λ : m m
4 mm Check Valve DIP m3/h m/s ζ : No. m
4 mm Gate Valve DIP m3/h m/s ζ : No. m
5 mm Pipe DIP m3/h m/s λ : m m
4 mm T-shape DIP m3/h m/s ζ : No. m
7 mm Pipe DIP m3/h m/s λ : m m

14 mm Discharge DIP m3/h m/s ζ : No. m
14 mm m3/h m/s : No. m

Total m

Pipe losses calculation sheet Bengaluru Water Supply and Sewerage
Project (Phase III)

Sewage Pump 847.000 25 21.998

867.000 848.000 847.000 19.000

36 0.604 9.708 8.000

Diameter Flow rate Velocity Coefficient Number Losses Remarks

150 138 2.170 0.1500 1 0.039

150 138 2.170 120.0000 1 0.037
150 138 2.170 1.5000 1 0.390
150 138 2.170 0.1450 1 0.038
150 138 2.170 120.0000 3 0.112
250 138 0.781 3.0000 1 0.101
250 138 0.781 120.0000 722 2.248
250 138 0.781 1.0000 1 0.034

2.998

▽Suction WL

▽Discharge 

▽Pump level

H
a

ISPS 3 arehalli (2034)
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