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ABSTRACT

In Egypt, surface irrigation is the most commonly used method comparing
with the other irrigation systems in old land. In addition, centrifugal
instruments are prevailing used for irrigating fields. However, the major
problem who confronts the farmers at operating these instruments is
priming it to be operating by filling the water to replace the air in pipes. To
be prime the instrument need two men and consumption about 20 to 30
minutes at best conditions, if the foot valve of suction pipe is good.
Nevertheless, when the foot valve is breakdown this operation need more
time and efforts. To be solvent this problem developed a priming
instrument was developed to full the water in suction pipe of centrifugal
pump mechanically. Moreover, this develops help and makes the job
easily when the pump attachment to gate pipe irrigation method. The
objective of the present investigation is to develop and evaluate different
methods for priming of centrifugal pumps. The performance was
evaluated under the following parameters:

A. Three sources motion of priming (manual reciprocating motion,

manual circular motion and mechanically motion).

B. Three air suction orifice diameters (2.5, 3.75, 5.0 and 6 cm).

C. Two suction pipes, with and without foot valve.
The best results were achieved by using mechanically circular motion
without foot valve and air suction orifice diameter from 3.75 to 5.0 cm

gave the lowest time consumed in priming the centrifugal instrument.
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INTRODUCTION

Egypt is mainly an agricultural country in which agricultural and irrigation
technologies play an important role in supporting national economy. About
5.05 million feddan is old land irrigated by surface irrigation methods.
Also, the Egyptian traditional centrifugal pump is the common pump used
in Egyptian fields for lifting water from the irrigation canals to the land
surface. El-Awady (1998) reported that, the number of diesel operated
instruments in Egypt was about 33000 (according to 1995 enumeration)
most of them are imported in spite of the achievement of old local industry
. This variation is related to the difference between the local and the
imported kinds in operating power (the local production is between 5 to 15
hp), the imported instruments are distinguished by the better efficiency,
and the cheap price specially the Indian types. Fouad and Abd Elatif
(1991) said that commonly used low lift irrigation instruments in Egypt are
the centrifugal instruments. The used types of them are axial flow
instruments (fixed), radial — flow instruments (fixed or movable) and mixed
— flow instruments (fixed or movable). Kotteb (1996) found that the costs
of power required to lift the cubic meter of irrigation water for wheat,
maize and rice crops were about 0.0046, 0.0045 and 0.0025 L.E/m? for
the same crops respectively, as a minimum costs for irrigation equipments
that used electric power. Mashour and Mahfoz (1997) mentioned that
the costs of fuel and labor were the main economic variables. They
represent about 53.24% of the total annual costs of the movable irrigation

instruments.



MATERIAL AND METHODS

To fulfill the objectives of this article, the test performance experiments of
the reciprocating instrument were developed and carried out in the Kafr-
Bossat village, Talkha, El-Dakhlia Governorate, while the manufacturing
of the instrument was conducted in the private workshop with local

material.
Instrument structure:

This priming instrument was developed by using a simple reciprocating
pump can be fitted on the frame of a peripatetic centrifugal pump
(Kirloskar). The priming instrument consists of one vertical cylinder has a
diameter of 15 cm, membrane consists of circular leather, 13 cm
diameter, fixed in membrane base and carrier of membrane iron rod, 2 cm
diameter and source of motion of membrane (manual reciprocation
motion, manual circular motion and mechanical motion with starting
handle of irrigation unit). Reciprocation handle consists of iron rod ( 60
cm) fixed with screw in the end of carrier of membrane rod, while, circular
handle consists of crank rod fixed on double bearing its number of (6203)
on two plates from iron welded in body of reciprocating instrument
cylinder. This crank rod reciprocate in vent has wide 1.25 cm and long
equal the same long of stroke of membrane (16 cm), this crank rod rotate

by circular handle.

The third system of motion has the same mechanism of circular motion, in
addition to hoop carry of chain on sprocket beside the flywheel instead of
circular handle, control in separate the third system after operating the
irrigation unit by foot pedal to detachment tension roller on the chain to

pause it. The frame of the priming instrument was mounted with four



screws 1.2 cm diameter on chassis of Kirloskar carriage irrigation unit as
shown in Figs. (1.A, 1.B, 1.C and 2).

Fig. (1-A) Manual reciprocating Fig. (1-B) Manual Circular priming Fig. (1-C) Mechanical Circular
priming instrument instrument priming instrument

1. A Manual reciprocating
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1. B Manual Circular reciprocating 4. Cover

priming instrument 5. Vertical cylinder
6. Iron rod

7. Screw

8. Crank

9. Independent sprocket
10. Crank rod

11. Membrane base
12. Membrane

13. Main sprocket
14. Tension roller
15. Delivery hole
16. Suction hole
17. Chain

18. Parallel key

1. C Mechanical Circular
priming instrument

Fig. (2) Isometric of priming instrument and three methods of
motion 1.A, 1.B and 1 C.



Study parameters:

The performance of the centrifugal pump was evaluated under the

following parameters:

1. Three sources motion of priming instrument (manual
reciprocating motion, manual circular motion, and

mechanically motion with starting handle of instrument).
2. Four air suction orifice diameters 2.5 cm, 3.75, 5 and 6 cm.
3. Two suction pipes with and without foot valve.
Measurements:

During test performance of the priming instrument, the following items

were measured:-
1. Time consumed of centrifugal instrument priming. (Min.).

After each running of machine, the consumed time in filing the water
in suction pipe of centrifugal pump calculated with minute to confront

between the different systems.

2. Estimation cost.

The total hourly cost of operation could be estimated using the
priming instrument price

RESULTS AND DISCUSSION

1. Effect of different priming methods on priming time at different

air suction orifice diameters.

During the test performance of the priming instrument, the obtained
results for the effect of different filing methods, air suction orifice diameter,
and suction pipe control system ( foot valve) are showed in Figs. (1.A,
1.B, and 1.C and 2). From the data collected and graphically in fig. (3)



Show that the method of priming the centrifugal pump was arranged
according to the lowest time consumed as follows: mechanical circular
motion (5.6, 4.7, 4.2, and 3.4 min.), manual circular motion (11.1, 9.4, 7.9,
and 6.7 min.), and manual reciprocating motion (14.3, 11.9, 9.7, and 8.6
min.) respectively under different air suction orifice diameter. Also, the
time of priming the pump was decreased with increase the air suction
orifice diameter from (2.5 to 6 cm) and it was constant at 5 cm. while, any
increase in air suction orifice diameter more than 5 cm not gave decrease

in time consumed for priming the pump.

2. Effect of different priming methods on priming time by using

suction pipe with and without foot valve

At the same time, the results in fig. (4) Indicated same pervious of
arranged methods of priming the pump, in fig. (3). But the time consumed
at using air suction pipe from 2.5 to 6 cm respectively. With foot valve
was little than it without foot valve as follows:
e Mechanical circular motion (5.6, 4.7, 4.2 and 3.4 min.)
comparing with (5.1, 4.3, 3.7 and 2.9 min.)
e Manual circular motion (11.1, 9.4, 7.9, and 6.7 min.).
Comparing with (9.6, 8.8, 6.5 and 5.8 min.)
e Manual reciprocating motion (14.3, 11.9, 9.7, and 8.6 min.)
comparing with (12.9, 10.8, 8.4 and 7.8 min.)
In general, it could be stated that, the optimum parameters that achieved
the lowest time consumed in priming the pump noticed at mechanical

circular motion, without foot valve and 5 cm air; suction orifice diameter .



With foot valve

16

—e— manual reciprocation motion

—&— manual circular motion

—a— mechanical circular motion

Time of pump priming (min.)
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air suction orifice diameters

Fig.(3) Effect of air suction orifice diameters, methods of motion, and
suction pipe with foot valve on time of centrifugal instrument priming
(min.).

14 Without foot val\ve
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—m®— manual circular motion

—a— Mechanical circular motion

Time of pump priming (min.)
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Fig. (4) Effect of air suction orifice diameters, methods of motion, and
suction pipe without foot valve on time of centrifugal instrument

priming (min.).



3. Operation cost:

The operation cost (LE/h) of the reciprocating instrument was calculated

during priming of centrifugal pump under the maximum obtained operation

cost was found to be 0.03 LE/h for priming of centrifugal pump.
CONCLUSION

1. The results showed that farmers can be used the developed
reciprocating instrument instruction with mechanical source of motion.

2. The optimum operating results showed that suction pipe without foot
valve, from 3.7 to 5 cm air suction orifice diameters, and mechanical
source of motion. Where gave easily to operate, gait priming of
instrument, lowest time consumed and operation cost.

The results of this article may recommend that using the new design

reciprocating instrument for priming the centrifugal instrument as

supplement unit on carriage irrigation units that spreading in Egyptian
countryside.
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