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STUDY ON POSSIBILITY OF ENERGY SAVING IN
 EXISTING IRRIGATION PUMPSETS

BIHARI L:

FATEL

E!E{.:tﬁﬁ.ﬂd- pumpseté wera selected 'randomly from different villages for this
study. The performance results of the pumpsets were obtained by testing them (1)

in situ, and then (2) after rectlwing

the

‘installation-errors’ made by, the owners.

“During the course of the present work, the m::shng overall efficiency of the pumpaetu
was. found 1o be varying from 26 179 to 33.71% and the unit power consumption -

values varied from 0.82 KWh to

4 KEWh,  After rectification of errors, the overall

efficiency of pumps was improved and found to be verying from 36Y to 43.92Y and
the unit power consumption values varied from 0.63 KWh-to 0:77 KWh Thus, this
study has revealed the possibility of eneray saving-in the existing irrigation pumpsets
in the range of 21.8%, to 35.85%, of the existing energy consumption level.

-Recent studies on . caonsumption
of commercial sources of energy in
rural areas have indicated that- major
portion of such energy needs is pro-
vided by (a) diesel, and.(b) electricity
(Pandya, 1981).
of enargy are in short supply ' now-a-
daya ~The cost of diesel is galloping
because:of heavy price-rises of crude
oil by the OPEC countries. Our coun-
try imports crude oil and petroleum
products worth about 6000 crore ru-
- pees every year and thus face heavy
drain of foreign exchange.

- India s facing energy-crisis par-
ticularly in rural areas. lrrigation can
_not be given to the crops due te un-
availability of diesel or electrcity.
However, some micro-level field studies
have revealed that the rural consumers
do waste such costly sources.of eneigy
in their pumpsets (Patel, 1981). It is
estimated that the weighted average

Both these sources

consumption of ‘energy is more: than

1560 'percent of the ideal consumption

of energy for ‘the same work of lif-
ting. water in lift irrigation equip-
ments. Thus, there is vast scope for
avoiding or reducing the excessive
consumption .of diesel and electricity
inirrigation pumpsets in rural areas.

- Keeping the above points in view .
a study was conducted by the Depart-
ment of Soil & Water Engineering,
N M. College of Agriculture. Nav-
sari, with the following objectives :-
1 to observe the operating efficiency
range of the existing pumpsets,
to study the impact of error rectifi-
cation measures on the power con-
sumption & operating efficiency
range of pumpsets, and
to- observe the possible level of
energy saving in the existing ml-
gation pumpsets.

MATERIAL AND METHODS

The study was conducted in the
Bulsar district of Gujarat State. In all
ten pumpsets were selected for the
study purpose, Various physical para-
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meters of the seleciea pumpsets have
been presented in table-1. For every
pumpset the following procedure wa$
-adopted for taking observations,

The pump was run in situ.

2. After few minutes of operation
observations such as head, dis—
charge, and power ceneump-
tion were taken.

3. Errors made in pump installation

were IdEﬂtlled and rectified
(Karreselk et al., 1560 & Kar-

hael,

Vol 70::No: 10;

4, Pump was again run and simifar
observations were again_ taken.
Total head was ‘obtained by sum-
ming (a) ststic suction lift, (b) static
del]uer'y' head, (c) head ieeeee in suc-
tlen & delivery plpes end pipe fittings.-
and (d). head loss in. ieewe!ve (Mic-
1978). Drseherge was measured
on volumetric basis by eeilectlng wa-
ter in a tank of known - dimensions.
Power consumption was ._ne;ed from
the. energy meter. “The unit™ power

consumption values heue been compu-

_ted by usmg.the feIIewmg relationship

rassik et al., 1976) (Patel, 1981);-
Power consumption Pewer consumed
per unu work done, by pump, KWh/hr }:‘. L OD ﬂﬂ-:]
KWh."UW 3600 x Q x H
Where, Q = pump dlseharge lit/sec.
= pump head, metre

o

The above values have been com-
puted eenmderlng the different eend:-
tions - in whleh the pumpeets were ee~
lected & epErated The power censum-
'pnenfUW ‘has been defmed as the

censumptmn of power in ilftlng 10
hectare-centimeter weter through one

one metre of etatle lift i. e. 100 ton-

'metre werl:

HESULTS AND DISCUSSIDN

The perfermenee resulte .obtained

by eperetlng the. pumps before and

after rectification ef installation errors
have .been presented in table-2.

It is seen, from  table.-2. that the
;everell e’ff:eu&*n.e*,lr of pumpsets sranged
.frem 20.17%. to 3371%: (column-6)
_fer in situ- eperetmg condition whereas

the pumps efficiency renged frem 36'}{. :
to 43.62% (column-13) after the rec- -

tification ef installation errors, .. Thus
it.can be visualised that there is.about

10%, improvemsnt in .the pumps. effi-

ciency as a result of the errors' recti-

fication.

Similarly, :the unit. power consu-
mption values: of..pumps . ranged ‘from
0.82 KWh/UW to 1,14 KWh/UW (col-

" umn-7) for in situ operating condition
& from'0.63 KWh/UW 1o 0.77 KWh[UW

fco: 14) for the condition -when the

errors were rectified

In order to show ' the magnitude
of reduction in power consumption in

-pumps_as a result of the Trectification
.of errors, the unit power consumption
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values .before andrafter errors reet_iﬂ- '
cation.(col: 7 and-col.i14) were com-

~* pared epd the results have "been pre—
" “sented in. eelurnna‘iﬁ of table-2.

It is
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$ean from cr:.-lt.rmn 15 that:the percent-
-age power reductmn values vary -from
.21.50 %, to 35.85%,.
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Tabile-1 Fhiv'sical.'paran?.'éters of 'pu'n‘i_p'séis'
H. P. of ﬁntur Size of pumﬁ Type uf-pumn ancur‘;j.ing
' (suction dia. to mode of drive used
¥ Delivery dia) {Monablock/belt-driven)
MM x MM )
-ﬁ.ﬂ . 62 % B2 Monoblock
5.0 B2 x 62 '
5.0 62 x 62 t
75 75 x 75
7.5 75 x 76 ”
7.6 75 x 62 ”
7.5 75 x 75 e
75 75 x 75 "
75 - T75-%x 75 .
10.0 100 x 75
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Table 2 Performance of Pumpsets before ane aftet rectification of errors aluhg w.th
\ rentlft:mlun measuros applied,

Ferfomance of pumpsets unr.!ar insitu candition . yo
Discharge Total-Head -Power required Actual power Pump's overall Aﬂtuul power Hechfmahun

jses. ~ mats KW e "?ﬁ“’?“"* B St s
' (=QxHx0746)  KWh hr. - work done; - 7 applisd®.

_ 75 ot KWHIUW_ . o
13.0 © 1030 133 450 29,55 . 0.93: :'.-_'-.'1,-&; 3
100 10.10 07 . 38, 2693 1030 12,874
109 - 1055 1.08 405 . 2607 - 'i'-hﬁ-l' 123 4.
125 1210 - ¢ 45 555 . .27,70 102 '1',-:.5_,.-3.?4,
116 ©11.60 I. C 134 5,50 24 36 : 1:.14" ‘2..3,:11-.-5'
95 17,10 162 . 580 2793 099 1,234
9.5  -.18.00 180 6.55 27 48 1o 12,347
85 1660 140 - 830 26.41 1,08 1,2,3,4"
g,1 1960 1.77  B.Z5 33,71 0,82~ 1,2

10.3 . 16.80 1.72 6.0 .~ 2770 - .01 . 1,234
Ferlunnanca of pumpsets after.applying rectification measures '
Discharge Total Head © Power required Actual power Pump's overall Actual iner Fercentage

(@) - {H) by the pump, consumed by aﬂmmnw Uy consumed Ic:-r “ redustion -
lit/sec. metre - KWh/hr. - the pump, - e 5 unit work power con-
. (=QxH ;5? E:Mﬁ} [{wnjhr t*- Hln'lZ] dnﬂ%vﬁth sumpmmn

Yo
{=7-"4 x 100}
. ¥

14.40 10.90 1.56 410 . 2805 073 21,60

13,00 1060 . 137 330 4181 067 3435
1265 1185 - 144 . 355 4056 068 - 35.85
15,50 4280 ¢ 1,88 500 - 3980 069 3235
14.20 12,10 SRR 476 % 3600 677 - 3244
14.60 17.10 248 585 - .. . 42:39 0.65 34 34
13.10 19 00 . 248 680 - 3647 - ' 076 24.75
12,10 . 16 40 197 5,32 . .37.03 074 o 2885
10.90 19 60 243 485 w32 068 - 2347
16 60 1680 - 267 - 665 395 070 . 3069
# 1. Replacement of old footvalue with .a low rasnslan::a {naw] fu-::nwalue ' )
2, Removing excessive number of.pipe fittings; - . b
3. Reducing the excessive height and length ol suction and daiwer'r pipe.

Removing mprapar size pipe and using matching size pipes
Reducing the sta*b.n sucfion llit of the pump by shifting the pump nearer o water Iaual

L5 -1
- W
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