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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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Pumps Sectional Committee, HMD 20

FOREWORD

This Indian standard ¢ Second Revision ) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Pumps Sectional Committee had been approved by the Heavy Mechanical Engineering
Division Council.

This Indian standard was first published in 1984 and revised in 1986. In this revision major changes are
as follows:

1. Submersible pumpset is also included along with monoset and coupled pumpset.

2. For the proper selection of pump, correct computation of total head is required for the given
installation. Tables are incorporated to compute total head for the given installation.

3. The purpose of this specification is to select a most efficient pumping system for given installa-
tion. The correct procedure and guidelines are given for proper selection of pumping system. If these
guidelines are followed system would be most energy efficient.

4. Graphs giving minimum efficiency figures are incorporated for monoset, coupled pumpset and
submersible pumpset from the latest IS specifications.

5. As per the experience various tables given in earlier standard giving maximum permissible
energy consumption are not of much use for practical purposes, hence same have been eliminated. Now
the maximum energy consumption can be correctly estimated for the computed total head, flow rate
and minimum efficiency.
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Indian Standard

RECOMMENDED PUMPING SYSTEM FOR
AGRICULTURAL PURPOSES

( Second Revision )

1 SCOPE

This standard covers the recommended agricultural
pumping system consisting of various matching and
energy efficient components like centrifugal pump
(monoset or coupled), submersible pumpset, electric
motor, diesel engine or spark ignition cngine, suction
and delivery lines, foot valve, reflux valve or bore valve
and necessary pipe fittings.

2 REFERENCES

The Indian Standards given in Annex A are necessary
adjuncts to this standard.

3 RECOMMENDED PUMPING SYSTEM

Different components of pumping system shall con-
form to the following Indian Standards besides match-
ing with the other components (see Fig. 1 and 2).

C
Indian Standards

Criteria
The pump shall be selected in such a
way that it shall operate at near maxi-
mum pump efficiency during peak
demand period in the ranges of dis-
charge and head. It should also be
capable to discharge in summer season.

The pump shall be selecied in such a
way that it shall operat¢ at near maxi-
mum pump efficiency during peak
demand period in the ranges of dis-
charge and head. It should also be
capable to discharge in summer season.

Sl No. Component
i) Centrifugal pump IS 6595 (Part 1) : 1993 or
(coupled or monoset) (see IS 9079 : 1989 or
Note 1) IS 11501 : 1986
ii) Submersible pumpset IS 8034 : 1989
iii) Prime mover (see Note 1) IS 11170 : 1985 or
or spark ignition eng:ne or 1S 7347 : 1974 or
clectric motor 1S 7538 : 1975
iv) Suction and delivery lines IS 1239 (Part 1) : 1990 or
or piping system IS 4984 : 1987 or
IS 4985 : 1988 or
1S 12231 : 1987
V) Footvalve, reflux valve or IS 10805 : 1986
bore valve
vi) Pipe fittings (bends) IS 1239 (Part 2) : 1982 or

1S 10124 (Part 8) : 1982 or
1S 13593 : 1992

The prime-mover rating shall be as per
IS 6595 (Part 1) : 1993 recommenda-
tion.

The sizes of pipes shall be sclected in
such a way that the friction head (A
shall not exceed 10 percent total
equivalentlength of piping system up to
delivery point. The data given in Fig. 1
and 2 and Tables 1, 2, 3 and 4 shall be
used to determinc approximate sizes of
pipes. If the delivery offset distance is
more than 3 m, then larger pipe sizes
shall be used to reduce the friction
losses.

Size of valve shall be equal to the size
of suction pipe.

The sizes of bends, and other {ittings
shall be matching with the sizes of MLS,
pipes, HDPE pipes or RPVC pipes to be
used for piping system.

NOTE 1 = Guidelines for the determination ol pipe sizes are given in Table 1. The prime movers are sclected by having
10 percent margin at the declared pump duty point. This is done to take care of the power requirements in the declared

operating range. An example for selection of pumpset tor agricultural requirement is given in Annex B




4 COMPUTATION OF FLOW RATE ‘Q’, TOTAL
HEAD ‘H’ AND PRIME MOVER RATING

4.1 The determination of quantity of water required
shall be obtained from the guidelines given in IS 9694
-(Part 1) : 1987,

4.2 Based on the quantity of water required, the selec-
tion of suction and delivery pipe sizes shall be made
from Table 1,2, 3 or 4. (In case of submersible pumpset

suction pipe is not required).

4.3 The length of piping system required shall be
determined from the static head difference. This shall
be increased by one metre required for the submergence
of the foot valve o avoid air entrainmient, plus length
of pipe from well to pump and pump to delivery point.
4.3.1 The total head of the system shall be read from
respective total head Tables 5, 7,9 and 11. This should
be further corrected for additional pipe fittings and
offset pipe length.
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4.4 Maximum Prime Mover Rating

Maximum prime mover rating is derived for the mini-
mum efficiency of the pump. However, it can be lower,
if pump efficiency is higher than minimum efficiency
given in Fig. 3,4 or §.

5 SELECTION OF PUMPING SYSTEM

5.1 Decide whether monoset, coupled or submersible
pump is required. For given H and Q select suitable

IS 10804 : 1994

pump and prime mover rating. Pump shall be selected
such that the operating point will lie near the best
efficiency point (bep) of the pump. Pipe size is selected
as given in 4.2.

‘Select foot valve of size equivalent to suction pipe size
in case of monoset/coupled pumpset. No need of foot
valve in case of submersible pumpset.

All the above components shall conform to relevant
Indian standards referred in 3.

kWh METER

TP _SWITCH & FUSE
STARTER

OFFSET

DELIVERY PIPE

GROUND LEVEL  STATIC HEAD

]

N
t
!

MM
|
I‘I'l|||l
1
WY
!

NN
| | |
Ly

) g
NN
HENNNMN
Vo

T
N
I
|
:|||
il

h
v

L 7]

PUMPING
WATER LEVEL

SUBMERGENCE(min) AS
PER MANUFACTURERS
DECLARATION

TOP OF SUCTION
CASING

[N
1
1

SUBMERSIBLE
PUMP SET

I
[
1

1
i
I

5 BOREWELL/SUMP
l/__ '

Fi6. 2 TYPICAL INSTALLATION FOR BOREWELL SUBMERSIBLE Pump



IS 10804 : 1994

Table 1 Permissible Ranges of Volume Rates of Flow in /s Through Galvanized Steel Pipes to Limit

Friction Losses to 10 Percent of the Pipe Length (IS 1239, C = 140)
( Clauses 3 and 4.2 and Annex B)

Grade —> Light Medium . Heavy
Nominal | Rate of Flow Rate of Flow Rate of Flow

mm Vs s s

40 190- 274 179 - 2.67 1.59- 2.41

50 274~ 524 267- 495 241 - 454

65 524~ 997 495~ 9.80 454 - 917

80 9.97 - 1554 9.80 - 14.97 9.17 - 14.20
100 15.54 - 30.84 14.97 - 30.00 14.20 - 28.67
125 - 30.00 - 52.50 28.67 - 51.37
150 - 52.50 - 84.18 51.37 - 82.63

Table 2 Permissible Ranges of Volume Rates of Flow in /s Through RPVC Pipes to Limit Friction
Losses to 10 Percent of the Pipe Length (IS 4985, C = 150)

(Clauses 3 and 4.2)
Grade —» Class (0.25 MPa) Class 2 (0.4 MPa) Class 3 (0.6 MPa)
Nominal Rate of Flow Rate of Flow Rate of Flow
Outside Dia |}

mm I/s I/s Vs

40 - - Up to 2.04
50 ~ - 2.04 - 3.70
-63 - 380- 724 3.70 - 6.77
75 - 724 -1147 6.77 - 10.76
90 11.50 - 19.58 1147 - 18.59 10.76 - 17.41
110 19.58 - 33.25 18.59 -31.71 17.41 - 29.75
125 33.25 - 46.63 31.71 - 4433 29.75 - 41.44
140 46.63 - 62.92 4433 -59.79 41.44 - 55.97
160 62.92 - 89.28 59.79 - 84.95 55.97-79.76
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Table 3 Permissible Ranges of Volume Rates of Flow in I/s through HDPE Pipes to Limit Friction Losses

to 10 Percent of the Pipe Length (IS 4984, C = 150)

( Clauses 3 and 4.2)
Grade — Class 2 (0.25 MPa) Class 3 (0.4 MPa) Class 4 (0.6 MPa)
Outside Dia | Rate of Flow Rate of Flow Rate of Flow
i mm Is I/s I/s
40 - Upto 1.87 Up to 1.62
50 - 1.87 - 3.40 1.62 - 2.92
63 340~ 6.92 3.40- 629 2.92 - 540
5 6.92 - 11.01 629 - 9.86 5.40 - 8.59
90 11.01 - 17.80 9.86 - 15.96 8.59-13.86
110 17.80 - 30.21 15.96 - 27.65 13.86 - 23.60
125 3021 - 4230 27.65 -3823 23.60 -33.00
140 4230 -57.11 3823 -5133 33.00 ~ 44.63
160 57.11 - 81.33 5133 -72.89 44.63 - 63.41

Table 4 Permissible Ranges of Volume Rates-of Flow in /s Through RPVC Pipes to Limit
Friction Losses to 10 Percent of the Pipe Length (IS 12231, C = 150)

( Clauses 3 and 4.2)
Grade —> Type 1 W (0.4 MPa) Type 2 W (0.6 MPa)
Nominal Rate of Flow Rate of Flow
Outside Dia |
mm I/s /s
63 340- 629 2.92- 540
75 629 - 9.86 5.40 - 8.59
90 9.86 ~ 15.96 8.59 -13.86
110 15.96 - 27.65 13.86- 23.60
140 27.65 - 5133 23.60 ~ 44,63
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Table 5§ Total Head ‘H’ for Given Flow Rate ‘O’ Pipe Size and Static Head with New G. L. Pipe (C = 140)

(Clause 4.3.1)

StaticHeadinm | 6 | 8 [ 10 [ 12 {14 [ 16 [ 18 [ 20 [ 22 [ 24 [ 26 [ 28 [ 30 [ 32 | 34 [ 36 | 38

Nominal | Discha- -

Pipe Size e in Total Head in m (H)
In (o
mim (07
50 4 75 | 9.6 |11.7 |13.9 {16.0 [18.1 |203 |22.4 |24.5 [26.7 |28.8 [30.9 (33.1 [35.2 {373 [39.5 |41.6
65 6 69 | 98 |11 |13.2 |153 (173 {194 |21.5 |23.6 |25.7 |2/.8 |29.8 |31.9 |34.0 |36.1 [38.2 |48.2
65 8 7.6 | 98 [11.9 [14.0 |16.2 |183 |20.5 {22.6 |24.7 |26.9 {29.0 |31.1 |333 [354 |37.6 |39.7 |41.8
80 10 71 | 92 [113 {13.4 [155 {176 [19.7 |21.8 {239 |260 [28.1 [302 {323 [34.4 [364 |38.5 |40.6

80 i2 76 | 97 [11.9 [14.0 [16.1 [18.2 |204 {22.5 |24.6 |26.8 {289 [31.0 |332 |353 |374 |39.6 {417
80 14 81 {103 {125 [14.7 {16.8 {19.0 [21.2 |23.4 {255 |27.7 |29.9 [32.1 {34.2 (364 [38.6 [40.8 |43.8

100 16 | 69 | 89 [11.0 {131 [151 [172 {193 |21.3 |234 [254 [275 |29.6 [31.6 |337 [35.8 |37.8 (399
100 18 171 |92 1113 [133 [154 [175 1106 |21.6 1237 |25.8 [27.9 |300 [32.0 1341 [362 |383 l403
100 20 | 73 | 94 |115 {136 [157 |17.8 |199 [22.0 [24.1 |262 |283 {304 {325 [34.6 367 {38.8 409

100 22 7.6 | 9.7 |11.8 |14.0 |16.1 [18.2 |203 {224 |24.5 [26.6 128.7 |30.9 (33.0 [35.1 |37.2 |39.3 |414

100 24 79 1100 |122 |143 {16.4 {18.6 [20.7 |22.8 {25.0 {27.1 [292 [31.4 (335 [35.6 [37.8 |39.9 |42.0
100 26 82 |104 |125 1147 {168 [19.0 |21.2 |233 255 [27.6 [29.8 [31.9 [34.1 (362 (384 [40.5 |42.7
100 28 86 [10.7 {129 [i5.1 173 |19.5 [21.6 [23.8 |26.0 [28.2 [30.3 {32.5 [34.7 |36.9 [39.8 |41.2 [43.4
100 30 89 [11.1 {133 |15.5 117.7 [19.9 {22.1 (243 [265 |28.7 [30.9 [33.1 {353 [37.5 |39.7 [41.9 [44.1
125 32 73 | 93 |11.4 {135 156 [17.7 |197 |21.8 |23.9 260 [28.1 [30.1 |32.2 |34.3 [36.4 |38.5 [405
125 34 74 1 95 |11.6 [13.7 |15.8 |17.9 |200 [22.0 {24.1 [262 |283 1304 {32.5 |34.6 {367 |38.8 {40.9
125 36 7.6 | 9.7 |11.8 |13.9 |16.0 {18.1 [202 [22.3 |24.4 |26.5 |28.6 |30.7 [32.8 (34.9 [37.0 |39.1 |41.2
125 38 78 | 9.9 [120 [14.1 |162 |183 |204 [22.5 {24.6 {26.7 |28.9 |31.0 [33.1 {352 [37.3 |394 [415
125 40 7.9 {101 |122 [14.3 |16.4 |185 |207 [22.8 {24.9 |27.0 |292 |31.3 334 [355 [37:6 398 [41.9
125 42 8.1 |103 [124 {145 [16.7 |18.8 [20.9 [23.1 |25.2 |273 (295 [31.6 |{33.7 {359 |38.0 |40.1 [42.3
125 44 83 |i0.5 [i2.6 [i4.8 169 [i9.1 |212 |233 (255 [27.6 {298 [31.9 (34.1 (362 (384 40.5 {426
125 46 85 (107 {129 [150 |17.2 {193 |21.5 |23.6 {25.8 {28.0 |30.1 |32.3 |34.4 [36.6 |387 1409 |43.8
125 48 88 (109 [13.1 {153 (174 (19.6 |21.8 (23.9 |26.1 |283 |30.5 |32.6 [34.8 {37.0 |39.1 |41.3 435
125 50 00 1112 1134 1155 1177 1100 1221 1243 1264 1286 [308 1330 1352 1374 1305 |417 l439
NOTES
ML ot at bin d TP L e n i et bt band Fof kol ot shiag allied Gt og and footuals

l 11C 10iai iéad N 1S WIHPUICU ad> a DUl UL tUlal dlaul jiaud, Liiviiviual 1vdsnty in PIFW anica thlllls) ana 1ootvaive
and discharge velocity head. While computing frictional losses an additional pipe length of 10 m is considered over
and above pipe length equivalent to static head to take into account submergence of suction pipe (1 m), offset pipe
length of suction and delivery side (5 m) and 2 bends (4 m equivalent pipe length).

2 New medium series galvanized MS pipe considered (C = 140).

3 For offset pipe line {more than 5 m) and additional fittings in the system, frictional losses are to be added over and
above the total head given in the table. For each additional bend 2 m equivzlent pipe length should be considered for
frictional losses calculation. Compute the frictional losses hf from Table 6 for offset (more than 5 m) and length
equivalent to additional fittings. Add kg to total head 6 gure obtained from Table 5. This is the final total head ‘H’ of
the system, for which pump is to be selected.

4 For old/rusted G.1. pipe final total head ‘H’ shall be multiplied by 1.05.




Table 6 Friction Losses in New G.I. Pipe of Medium Series

IS 10804 : 1994

(Note3 to Table 5 )
Si No. Nominal Pipe S Inside Dia Frictional Losses in m per
mm mm 100 m Pipe Length

1 40.0 41.85 59
2 50.0 52.95 6.7
3 65.0 68.65 40
4 65.0 68.65 6.9
5 80.0 80.65 47
6 80.0 80.65 6.6
7 80.0 80.65 88
8 100.0 105.05 31
100.0 105.05 39
10 100.0 105.05 4.7
11 100.0 105.05 5.6
12 100.0 105.05 6.6
13 100.0 105.05 1.7
14 100.0 105.05 88
15 100.0 105.05 100
6 1250 12095 4.0
17 125.0 129.95 45
i8 1250 129.95 50
19 125.0 129.95 55
20 1250 129.95 6.0
21 125.0 129.95 6.6
22 125.0 129.95 7.2
23 125.0 129.95 78
24 1250 129.95 85
25 125.0 129.95 9.1

26 1250 129.95
27 150.0 155.50 44
28 150.0 155.50 4.7
29 150.0 155.50 50
30 150.0 155.50 53
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Table 7 Total Head ‘H’ for Given Flow Rate ‘Q’ Pipe Size and Static Head With RPVC Pipe (C = 150)
(Clause 4.3.1 )

Static Head in m 6 8 10 | 12 | 14 | 16 | 18 | 20 ) 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | 38

Nominal Dis-

PipienSize cii:‘al sc Total Head in m (H)

mm

63 - 4 68 | 89 [110 [13.1 (152 [173 (194 (21.4 |23.5 {256 |27.7 |29.8 |319 |34.0 [360 |38.1 (402
63 6 7.8 1100 |12.2 {143 165 [18.7 {209 |23.1 |252 |27.4 |29.6 |31.8 |34.0 [362 [383 1405 |427
75 8 73 | 95 |11.6 |13.7 |15.9 |18.0 201 [22.3 [244 {265 [287 (30.8 (32.9 [35.1 372 (393 |414
75 10 81 1103 1125 [14.7 {168 [19.0 {212 |23.4 |25.6 [27.8 |300 |32.2 |34.4 |36.6 |38.8 |41.0 |432
90 12 721 94 |115 [13.6 157 [17.8 199 |22.0 |24.2 |26.3 |284 |30.5 {32.6 {34.7 |36.8 |39.0 [41.1
%0 14 77 1 98 1120 {141 1163 1184 1206 1227 {249 |27.0 1292 |31.3 [335 |35.6 |37.8 [39.9 |42
90 16 81 [103 [125 [14.7 {169 {19.1 {213 |23.5 {257 {279 |30.1 1323 [345 |36.7 |38.9 |41.1 {432
110 18 70 | 9.1 [112 (133 154 {175 [19.6 (217 [23.8 |25.9 |27.9 {300 [32.1 1342 {363 [384 l405
110 20 73 | 94 {115 [13.6 |15.7 [17.8 [19.9 |22.0 [24.1 {263 (284 [30.5 {326 [34.7 |368 {38.9 (410
110 22 75 | 97 |11.8 |13.9 [161 [182 {203 |22.4 |24.6 [26.7 |288 [31.0 |33.1 |352 (37.4 |305 416
110 24 78 (100 [12.1 [143 |164 186 |207 [22.9 250 272 |293 [31.5 (336 [358 {379 |40 422
1o | 26 81 1103 (125 [14.6 [16.8 {190 [21.2 |23.3 [255 (277 |29.9 [32.1 |34.2 |364 |386 [40.8 [42.9
110 28 84 110.6 [12.8 [15.0 [17.2 [19.4 |21.6 {23.8 [26.0 |28.2 {305 [32.7 [349 |37.1 |393 [41.5 [43.7
125 30 75 ] 97 |11.8 113.9 |160 [18.2 |203 [22.4 [24.5 [26.7 [28.8 [30.9 |33.0 |35.2 [37.3 [304 |415
128 32 78 | 99 |12.0 |142 |163 |18.5 [20.6 {22.7 |24.9 927.0 |29.2 |31.3 |33.4 [35.6 [37.7 [39.9 {420
125 34 8.0 101 [123 |144 (166 |18.8 |20.9 |23.1 {252 |27.4 [29.5 |31.7 {33.9 [36.0 {38.2 {403 |425
125 36 82 {104 [12.5 147 1169 {19.1 |21.2 {23.4 (256 127.8 ]29.9 {32.1 |343 [36.5 |38.6 |40.8 |43.0
125 38 84 (106 [12.8 {150 {172 {194 121.6 123.8 {260 |28.2 130.4 |32.6 |34.8 136.9 139.1 [41.3 {435
125 40 8.7 {109 [13.1 {153 [175 [19.7 {220 {242 {264 [28.6 {308 133.0 |352 |37.4 |39.7 141.9 |44.1
140 42 7.8 | 99 [12.0 (142 [163 184 {206 [22.7 [24.8 {270 129.1 {312 1334 |355 [37.6 {39.8 }41.9
140 4 79 |10.1 |122 |144 [165 [18.6 [208 229 |25 [272 294 [315 |337 {358 |380 |04 |422
140 46 8.1 |102 [12.4 [14.6 (167 [18.9 |21.0 {232 [253 [27.5 [29.7 |31.8 |34.0 [36.1 (383 |40.5 [426
140 48 83 1104 (126 [14.8 (169 [19.1 [21.3 [23.5 {256 [27.8 (300 [32.1 |343 (365 [38.7 |40.8 (430
140 50 84 |10.6 [12.8 {150 [17.2 {194 {21.6 [23.7 [25.9 [28.1 {303 [32.5 |34.7 [36.8 |39.0 |41.2 [434

‘NOTES

1 The total head ‘H’ is computed as a sum of total static head, frictional losses in pipes, allied fittings and foo? valve
and discharge velocity head. While computing {rictional losses an additional pipe iength of 10 m is considered over
and above the pipe length equivalent to static head to take into account submergence of suction pipe (1 m), offset
pipe length of suction and delivery side (5 m) and 2 bends (4 m equivalent-pipe length).

2 Class 3 RPVC pipes considered (C = 150).

3 For offset pipe line (more than 5 m) and additional fittings in the system, frictional losses are to be added over and
above total head given in the table. For each additional bend 2 m equivalent pipe length should be considered for
frictional losses calculation. Compute the frictional losses hf from Table 8 for offset (more than 5 m) and length
equivalent to additional fittings. Add ¢ to total head figure obtained from Table 7. This is the final total head ‘H’ of
the system, for which pump is to be selected. '




Table 8 Friction Losses in RPVC Pipe of Class 3
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(Note 3 to Table 7)
S1 No. Nominal Pipe Size Inside Dia Discharge Frictional Losses in m Per
mm mm I/s 100 m Pipe Length
1 40.0 36.80 2.0 9.7 ’
2 63.0 58.10 4.0 38
3 63.0 58.10 6.0 8.0
4 75.0 69.30 8.0 58
5 750 69.30 10.0 8.7
6 90.0 83.20 12.0 5.0
7 90.0 83.20 14.0 6.7
8 90.0 83.20 16.0 8.6
9 110.0 102.00 18.0 39
10 110.0 102.00 20.0 4.8
11 1100 102.00 220 5.7
12 1100 102.00 240 6.7
13 1100 102.00 26.0 7.8
14 110.0 102.00 28.0 8.9
15 125.0 115.70 30.0 55
1A 125.0 115.70 320 6.2
17 1250 115.70 34.0 69
18 1250 115.70 36.0 77
i9 1250 115.70 38.0 85
20 1250 115.70 40.0 94
21 140.0 129.70 420 59
22 1400 129.70 440 64
23 1400 129.70 46.0 7.0
24 140.0 129.70 480 75
25 1400 129.70 50.0 8.1
26 140.0 129.70 520 8.7
27 1400 129.70 54.0 9.4
28 160.0 148.40 56.0 52
29 160.0 148.40 58.0 55
30 160.0 148.40 60.0 59
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Table 9 Total Head ‘H’ for Given Flow Rate ‘Q’ Pipe Size and Static Head With HDPE Pipe (C = 150)
(Clause 4.3.1)

Static Head in m 6 8 10 |12 {14 |16 |18 [20 |22 |24 |2 (28 |30 (32 |34]3]38
Nominal Dis~
Pipe Size |charge in Total Head in m (H)
n s
mm Q
63 4 69 | 9.0 [11.1 |13.2 [153 {174 |195 [21.6 |23.7 |25.8 |27.9 |30.0 (32.1 (342 |363 |384 |40.5
63 6 8.0 1102 |12.4 [14.6 [16.8 {19.0 |213 1235 1257 |27.9 |30.1 [323 (345 {36.7 |38.9 |41.1 1433
75 8 75 197 [11.8 (140 {161 {183 1204 122.6 {24.8 [26.9 129.1 |31.2 (334 {355 |37.7 |39.8 {420
90 10 70 } 9.1 j112 |133 (154 |175 |19.6 |21.7 |23.8 [25.9 |27.0 |30.0 |32.1 {342 {363 |38.4 |405
90 12 74 | 95 (117 {13.8 |15.9 [18.1 |202 (22.3 |24.5 |26.6 {28.7 {30.9 {33.0 |35.1 373 |39.4 }415
90 14 7.9 {100 {122 [144 {166 118.8 {209 |23.1 (253 (275 129.7 |31.8 |34.0 |36.2 1384 |40.5 {427
110 16 69 | 90 [11.1 (13.2 1153 {173 {194 {21.5 |23.6 (25.7 {27.7 [29.8 {31.9 {340 |36.1 |36.2 {40.2
110 18 72 [ 93 {114 (135 [15.6 |17.7 |19.8 {21.9 {24.8 |26.1 |282 (303 (324 1345 {366 {38.7 {408
110 20 74 | 95 }11.7 [13.8 1159 |18.0 |202 223 |24.4 (265 [28.7 {30.8 (329 {35.0 |37.2 |39.3 |414
110 22 7.7 | 98 {120 |14.1 (163 184 |20.6 |22.7 |24.9 {27.0 |29.2 (31.3 (335 |35.6 |37.8 {39.9 |42.1
110 24 80 {102 (123 [14.5 |16.7 [18.9 |21.0 (23.2 |254 [27.6 (29.7 [31.9 |34.1 {363 {384 [40.6 [42.8
110 26 83 |105 (127 [14.9 |17.1 {193 |21.5 (23.7 {25.9 |28.1 (303 {325 |34.7 [36.9 (39.1 (414 |43.6
125 28 7.5 | 9.6 |11.8 (13.9 |16.0 {18.1 |20.3 |22.4 ]24.5 }26.6 |28.8 (309 [33.0 {352 (373 1394 {415
125 30 77199 |120 [14.1 (163 |184 [20.6 227 {24.9 (27.0 |29.2 {313 (33.5 {35.6 |37.7 [39.9 |42.0
125 32 7.9 110.1 1123 (144 |16.6 {187 |20.9 |23.1 [25.2 |274 |29.6 (31.7 |33.9 [36.1 |38.2 |404 {425
125 34 82 (104 125 {147 |16.9 |19.1 (213 |234 |25.6 (27.8 {30.0 |322 {344 |36.5 {387 |40.9 |43.1
125 36 84 110.6 {12.8 1150 (17.2 1194 121.6 (23.8 |26.0 |28.2 (305 |32.7 {34.9 (37.1 {39.3 |41.5 [43.7
125 38 8.7 110.9 |13.1 {154 (17.6 |19.8 |22.0 [24.3 |26.5 |28.7 (309 1332 354 (37.6 {39.8 |42.1 |443
140 40 78 | 9.9 |12.1 {142 |163 |18.5 {20.6 {228 |{24.9 |27.1 |29.2 313 {335 [35.6 |37.8 {39.9 [42.1
140 42 7.9 110.1 |123 {144 [16.6 (187 [20.9 {230 [25.2 (273 |295 |31.7 (33.8 (36.0 {381 1403 [42.4
140 44 81 |103 ]125 |14.6 |168 1190 |21.1 }233 [25.5 {277 |29.8 {320 |34.2 |363 |38.5 {407 |42.9
140 46 83 110.5 |12.7 {149 117.0 1192 (214 }23.6 (258 {28.0 {30.2 (323 |34.5 {38.7 |38.9 |41.1 {433
140 48 8.5 110.7 1129 j151 (173 1195 1217 {239 |26.1 283 |30.5 (327 |34.9 1371 393 |415 1437
140 50 8.7 110.9 113.1 {154 (17.6 [19.8 |22.0 {242 |26.4 |28.7 [30.9 |33.1 |353 137.5 |39.7 |41.7 |44.2
NOTES
1 The total head ‘H’ is computed as a sum of total static head, frictional losses in pipes, allied fittings and foot valve
and discharge velocity head. While computing frictional losses an additional pipe length of 10 m is considered over
and above pipe length equivalent to static head to take into account submergence of suction pipe (1 m), offset pipe
length of suction and delivery side (5 m) amd 2 bends (4 m equivalent pipe length).
2 Class 3 HDPE pipes considered (C = 150). -
3 For offset pipe line (more than 5 m) and additional fittings in the system, frictional losses are to be added over and
above the total head given in the table. For each additional bend 2 m equivalent pipe length should be considered for
frictional losses calculation. Compute the frictional losses ke from Table 10 for offset (more than 5 m) and length
equivalent to additional fittings. Add s to total head figure obtained from Table 9. This is the final total head ‘H’ of
the system, for which pump is to be selected.
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Table 10 Friction Losses in HDPE Pipe of Class 3

IS 10804 : 1994

(Note 3 to Table 9 )
SI No. Nominal Pipe Size Inside Dia Discharge Frictional Losses in m Per
mm mm I/s 100 m Pipe Length
1 500 44.70 20 37
2 63.0 56.50 4.0 43
3 63.0 56.50 6.0 9.2
4 75.0 67.10 8.0 6.8
5 90.0 80.50 10.0 42
6 90.0 80.50 12.0 59
7 90.0 80.50 140 7.8
8 1100 99.20 16.0 36
9 110.0 99.20 18.0 45
10 1100 99.20 200 55
11 110.0 99.20 220 6.5
12 110.0 99.20 24.0 7.7
13 110.0 99.20 260 89
14 125.0 11220 28.0 56
15 125.0 11220 30.0 64
16 1250 112.20 320 72
17 125.0 112.20 340 8.1
18 125.0 112.20 36.0 9.0
19 1250 112.20 380 9.9
20 140.0 125.50 400 63
21 140.0 125.50 420 6.9
22 140.0 125.50 44.0 1.5
23 140.0 125.50 46.0 8.2
24 140.0 125.50 480 8.8
25 140.0 125.50 50.0 9.5
26 160.0 143.40 520 54
27 160.0 143.40 540 57
28 160.0 143.40 56.0 6.1
29 160.0 143.40 58.0 6.6
30 160.0 143.40 60.0 7.0

11
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Table 11 Total Head ‘R’ for Given Flow Rate ‘Q’ Pipe Size and Static Head with New G.L Pipe of Medium Series (C= 140)

(Clause 4.3.1)
Static Head in m 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 uo 1s 120
ggin éx:;L isi%hla/;g ¢ Total Head in m (H)
anm Q@ |
40 2 27.1 324 377 ( 430 ) 483 536 58.9 642 [ 695 748 | 80.1 854 | 906 959} 1012 ; 106.5 | 111.8 ) 117.1 | 122.4 | 127.7
50 4 27.5 328 382 43.5 488 | 54.2 59.5 649 702 | 755 809 86.2 91.5 96.9 | 102.2 [ 1076 | 112.9 | 1182 | 123.6 ; 1289
65 6 26.5 31.7 369 1 421 473 525 577 62.9 68.1 73.3 78.6 83.8 89.0 | 942 | 99.4 ] 1046 | 109.8 | 1150 | 120.2 | 1254
65 8 276 330} 383 437 ) 490 ] 543 59.7 | 65.0 704 | 757 | 811 864 | 91.7 ) 971 | 1024 { 107.8 { 113.1 | 1185 | 123.8 | 129.2
80 10 -26.8 32.0 373 425 ] 478 | 530 582 635 | 687 | 739 792 844 | 89.7 | 949 | 100.1 { 1054 | 1106 | 1158 | 121.1 | 1263
80 12 275 329 382 | 435 ) 489 | 542 59.5 64.9 70.2 755 | 809 8.2 915 969 ;1022 | 1075 | 112.9 ; 118.2 | 123.5 | 1289
80 14 284 338 30.3 4.7 502 ( 556 61.0 66.5 719 714 | 828 88.3 93.7 99.1 | 104.6 | 110.0 | 1155 | 1209 | 126.3 | 131.8
100 16 26.3 314 36.6 4.7 469 521 57.2 62.4 67.5 72.7 71.8 83.0 88.1 933 98.5 | 103.6 | 108.8 | 1139 | 119.1 | 1242
100 18 266 31.8 370 | 42| 474| 526 57.8 62.9 68.1 733 78.5 83.7 ) 889 94.1 99.3 | 104.5 ;| 109.7 | 1149 [ 120.1 | 1253
1?0 26 26.9 322 374 42.6 479 | 531 584 | 636 68.8 74.1 793 | 845 89.8| 950 100.2 | 1055 | 110.7 | 1159 } 121.2 | 126.4
100 25 279 333 38.7 448 49.4 54.7 60.1 65.4 70.8 76.2 81.5 86.9 922 97.6 | 1029 | 1083 | 1136 | 119.0 | 1244 | 129.7
100 30 29.1 34.6 40.1 45.6 511 | 56.6 62.1 67.6 73.1 78.6 84.1 89.6 95.1 | 100.6 | 106.1 | 1116 | 117.1 | 122.6 | 128.1 | 133.6
125 35 27.0 323 375 427 | 480 ] 532 | 584 63.7 68.9 74.1 79.4 | 846 89.9 95.1 { 1003 | 105.6 | 110.8 | 116.0 | 121.3 | 126.5
125 40 276 329 382 43.5 48.8 54.1 59.4 64.7 70.0-1 753 806 | 859 | 912 96.5 | 101.8 | 107.1 | 1124 | 117.7 {1230 | 1283
125 45 28.2 33.6 39.0 444 | 49.7 | S55.1 60.5 | 65.9 71.2 76.6 820 | 874 | 928 98.1 { 103.5 | 1089 { 1143 [ 119.6 § 125.0 | 1304
———125 50 29.0 344 | 399 453 50.8 56.2 | 617 | 672 726 78.1 835 | 89.0 | 944 999 | 105.4 | 1108 | 1163 | 121.7 | 127.2 | 1326
125 55 29.7 353 408 464 | 519 575 | 630 685 74.1 79.6 852 | 907 96.3 | 101.8 | 1074 | 1129 | 1185 | 124.0 | 129.5 | 1351
125 60 ‘ 30.6 | 36.2 419 475 531 588} 644 70.1 75.7 | 81.3 87.0 | 926 98.3 | 103.9 | 109.5 | 1152 | 1208 | 126.5 | 132.1 | 137.7
NOTES

1 The total head *H’ is computed as a sum of total static head, frictional losses in pipes, allied fittings and foot valve and discharge velocity head. While computing frictional
losses an additional pipe length of 9 m is considered over and above the pipe fength equivalent to static head to take into account submergence of suction pipe (5 m), offset pipe

length of delivery side (2 m) and 1 bend (2 m equivalent pipe length).

Z New medium series galvanized MS pipe considered (C = 140).
3 For offset pipe line (more than 2 m) and additional fittings in the system, frictional losses are to be added over and abave the total head given in the tablé. For each additional
bend 2 m equivalent pipe length should be considered for frictional losses calculation. Compute the frictional losses hg from Table 6 for offset (more than 2 m) and length
equivalent to additional fittings. Add & to total head figure obtained from Table 11. This is the final total head ‘H’ of the system, for which pump is to be selected.

4 For old/rusted G.I. pipes final total head ‘H’ shall be multiplied by 1.05.
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a) For two stage pump multiply efficiency given by a factor 0.98.

1 The efficiency in figure represents three or more stages :

r0.97.

b) For single stage pump, multiply efficiency given by a facto

J

ciency chart includes non-return valve.
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ANNEX A
(Clause2)

LIST OF REFERRED INDIAN STANDARDS

IS No. Title

1239 Mild steel tubes, tubulars and other
(Part 1) 11990 wrought steel fittings: Part 1 Mild stecl
tubes ( fifth revision )

1239 Mild steel tubes, tabulars and other
(Part 2) :1982 wroughtsteel fittings. Part 2 Mild steel
tubulars and other wrought steel pipe

fittings ( third revision )

IS No. Title

9694 Code of practice for the selection,

(Part 1) :1987 installation, operation and main-
tenance of horizontal centrifugal
pumps for agricultural applications:
Part 1 Selection ( first revision )

10124 Specification for fabricated PVC fit-
(Part 8) :'1988 tings for potable water supplies: Part 8

4984:1987  Specification for high  density Specific requirements for 90 degree

polyethylene  pipes for potable bends ( first revision )

water supplies; sewage and industrial 10805 :1986 Foot valve, reflux valve or nonreturn

effluents ( third revision ) valve and bore valve to be used in
4985:1988  Specification for unplasticised PVC suction lines of agricultural pumps

pipes for potable water supplies (furst revision )

( second revision ) 11170 : 1985 Performance requirements for con-
6595 Horizontal centrifugal pumps for stant speed compression ignition
(Part 1) :1993 clear, cold water: Part 1 Agricultural (diesel) engines for agricultural pur-

and rural water supply pur- poses (up to 20 kW)

_poses ( second revision ) 11346 : 1985  Testing set up for agricultural pumps
7347:1974  Performance of small size spark igni- 11501 : 1986  Engine monoset pumps for clear, cold,

tion engines for agricultural sprayers fresh water for agricultural purposes

and similar applications 12231:1987  Specification for unplasticized PVC
7538:1975  Specification for three phase squirrel (rigid) pipes for use in suction and

' cage induction motors for centrifugal . delivery lines of agricultural pumpsets

pumps for agricultural applications  13593: 1992 UPVC pipe fittings for use with
8034: 1989  Submersible pumpsets (first revision) UPVC pipes in the suction and
9079 : 1989  Monoset pumps for clear, cold water for delivery lines of agricultural pumps

agricultural purposes ( first revision ) - Specification

ANNEX B
( Clause 3)

EXAMPLE FOR SELECTION OF PUMPSET FOR AGRICULTURAL REQUIREMENT

A typical example is described for selection of a monoset :
1 Installation details
SUCTION BRANCH

a) Height of pump centre line from water
level
b) Submergence
c) Offset pipe length
d) One bend
e) One foot valve
DELIVERY BRANCH

a) Vertical height of delivery pipe
from pump centre line

4m

Im
2.5m

2m

b) Offset pipe length
c) One bend

125 m

2 Estimation of flow rate for irrigation

Itis required to determine the volume rate of flow of a pump
to irrigate a piece of land of 10.5 ha area for rice cultivation.

The various parameters as applicable are given below:

a) Area to be irrigated =10.5 ha

b) Interval of irrigation for rice crop =7 days

¢) Depth of irrigation for rice crop =75 mm
Hence area to be irrigated per day = 10.5/7
= 1.5 ha



The volume rate of flow required to irrigate 1.5 ba per
day (12 hours of pumping)

B 1.5x 10000 x .075
- 12
=93.75 m*h

To allow for conveyance losses of water flowing from the
pump to the field, multiply the volume rate of flow by 1.1.

Volume rate of flow required = 93.75 X 1.1
=103.125 m*/h
=28.651/s

m*/h

3 Selection of Pipe Size

Decide to use clear G.I. pipe of medium series.

For selecting galvanized steel pipe for a flow rate of
28.65 /s refer Table 1. The ncminal pipe size for
medium class is 100 mm.
a) ‘Suction
b) Delivery

100 mm
100 mm

4 Determination of Total Head

Total static head considered for the system is 6 m.

Total head of the system can be read from Table 5 for
corresponding flow rate.

Total head for 28 I/s discharge =8.6m

Total head for 28.65 I/s discharge = 8.7 m (approx.)
Buttotal offset pipe length is 127.5 m. Hence additional
offset pipe length is 122.5 m.

NOTE - As 5 m offset length has already been included for

determination of total head as per Tables 5, 7,9 and 11, the

same has been deducted from total offset pipe length.
To obtain finaltotal head, frictional losses of additional
offset pipe length shall be added to the total head.
To get frictional losses refer Table 6. Read frictional
losses in m per 100 m of pipe length for corresponding
pipe size and flow rate.
While we refer the table, frictional losses are given for
28 and 30 /s low rate, hence for flow rate 28.65 I/s, we
can interpolate the frictional losses figure say 9 m per
100-m pipe length, that is for 28.65 1/s discharge rate in
100 mm pipe size of 100 m length, frictional losses are
9m. .

~ In 122.5 m pipe length frictional losses

122.5
100
=11m
Final total head comesout=87+ 11 =19.7m

=9X m

§ Maximum Prime Mover Rating of Monoset
Decided to use monoset with 4 pole motor (around
1 450 rpm).

For flow rate 28.65 and total head 19.7 m read the
minimum efficiency from Fig. 4.

69.9 %
9.3 kW

Minimum pump efficiency
Maximum primemover rating
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6 Pump and Piping System Specifications

Therefore, the pumpset and the pumping system details
for this typical irrigation requirement are :

i) Monoset pump as per IS 9079 : 1989

Total head (H) =197m
Volume rate of flow (Q) =28.651/s
Motor rating (P) Max. =9.3kW

ii) Prime mover
Since monoset pump is selected, no separate
prime mover is required.
iii) Piping System
Foot Valve 100 mm
Straight galvanized pipe 100 mm size 134.5 m
Long radius bands 100 mm size 2 Nos.
iv) Energy Consumption Levels
The energy Consumption Levels

The energy consumption levels are worked out
for the following pumps :

a) With minimum values of efficiency from the
pump and motor.

b) With pumps and motors of better efficiency
available in the country.

c) With minimum efficiency figure of pump and
motor.
Volume rate of flow 28.651/s
Total head 19.6 m
Minimum pump efficiency from 69.9 %

Fig. 1.

Nominal pump input power =
(28.65 x 19.6)/(102 X 0.699)
- =7.876 kW
The nominal pump input is multiplied by a factor 1.1 to
take care of tolerance on pump efficiency and variation in
duty. Hence, the maximum permissible pump input.
Maximum pump input = 8.664 kW
Minimum motor efficiency =85 %
Maximum permissible motor input = 8.664/0.85
' =10.193 kW
Maximum permissible electrical energy con-
sumption per hour =10.193 kWh
With pumps and motor of better efficiency.
The pump efficiency for a better designed
centrifugal pump for the same duty 77%
Nominal pump input power
(28.65 x 19.6)/(102 x 0.77) =715 kW
Max. permissible pump input power
=1.1x7.15
= 7.865 kW

Motor efficiency of a better design = 86%

d)

Maximum motor input ="7.865/0.86
= 9,145 kW

Maximum electrical energy consumption per

hour =9.145 kWh
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