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1. ABSTRACT:

The Nile irrigation follows the cannal irrigation
system in which the water is distriluted by scheme of shifts.
By this system, water level in channels and branches is sub-
jected to be raised or downed. Logically, for low water
level in channel, the pureness of water is changed in addit-
ion to plant ristriction and seasonal clearing of the channel
ee... etc. S0, the Nile irrigation is continuously subjected
to changes in its pureness specially during pump operation.

Therefore, the effect Qgﬁwater pureness on the dynamics
of the pump system is considered major factor in service
life of the irrigation pump. ‘The service life of the system
is an economical indicator which must be considered in the
elsctrification of irrigation means.

This research aims at finding out the effect of water
pureness on the vibration phenomena of low pressure pump.
The following types of water will be used in this study:
1. brinkage Water,
2. Mud Water:

a - Z% mud ratio,

L]

b - mud ratio.
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INTRODUCTION:

The vibration response of centrifugal pumps (low press-
ure pumps) is largely dependent on the dynamic forces aris-

- ing from hydrodynamic bearing and the flow at suction and

delivery‘aides 1*, It was difficult to obtain quantitive
values for the dynamic forces arising from impeller and
impeller/diffuser because this combination are more complex
and less well understood 2%.
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The water pureness has a large effect on the forces
arising from the flow and consequently increases the

forces reéulting from hydrodynamic bearings.

For this reasons, the measuring of vibration must be
done on the shaft bearings in order to get out a relation
between water type (drinkage water and mud water) and vib-
ration (Amp., Vel.,Acc.) and it was noted that all these
measures must be made at normal temperature.

S¥YMBOLS ¢
m Amplitude of vibration in\ﬂim pk-pk.,
Amh : Horizontal measuring of vibration amplitude in

o PR-PX.,
a : Vertical measuring of vibration amplitude in
v Sy BBk,
: Acceleration of vibration in g units,
: Horizontal measuring of acceleration in g units,
: Vertical measuring of acceleration in g units,

Velocity of vibration in mm/gec.,

¢ Horizontal measuring of velocity in mm/sec.,
Vertical measuring of velocity in mm/sec.,
Rate of flow J{Capacity) in m3/hr..

Total head in mt, Hzo.,

: Motor horsepower in HP.,

<

C < <
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Shaft horsepower in HP.,
% : Specific weight in Kg/m3.

EXPERIMENTAL WORK:

The arrangement of the station used in this study is
designed and constructed at the Faculty of Engineering and
Technology at Shebin EL-Kom, Menoufia University, This
arrangement and the procedurxe used are represented in the
first paper.

EXPERIMENTAL RESULTS:

The effect of discharge (Q) on the vibration for diff-
erent types:of water and at the prementioned three parts of
the pump were illustrated graphically in Fig's (1 to 12).
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The pump performance was controlled by the delivery
and suction valves, the measured qguantities of pump char-

acteristices were:

, P P
T3 2
Hs(Cmng), Ha(mt,HZO). 1§(mt.H20), :F(mt.HZO), Nm(Kw).

The calculation procedure was as follows:
Total head (Ht) = Hs(Cm.Hg) x 0,13595 + Hd(mt.Hzo).umt.HZO,

Caxo = 3
Rate of flow = ——fzi— )/ 20 P m”/hr.
U’ .

The motor power (Nm) = Nm (Kw) x 1.36
The pump performance for different types of water is presen-
ted in the hydraulic part.

The hydraulic méasurements accuracy are:

- Head + 5%, N + 5%

motor
The accuracy of vibration readings iss + 3%.

5.1. Vibration Results for Bearing No. ONE:

Table (1) represents the magnitudes of the vertical
(Amp., V. and Acc.) with respect to the horizontal at diff=-
erent speeds, drinkage water and average capacity
(Q = 110 m°/hr.). |

‘s Pable (1)
ITEMS Acceleration Velocity Amplitude

R.P.M in g units mm/sec. J* mm

1350 1.75 1.16 1.9

1550 2.05 1.28 1.10

2350 1.20 1.05 1.16

2700 ' 2.09. 1.12 1.19

3300 : 1.77 1.19 1.04

Table (2) repreésents the values of horizontal and ver-
tical (Amp) for bearing No. 1 for different types of water,
mean discharge (1lo_m3/hr.) and different speeds for bearing 1l.
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Table (2)
[< Water Drinkagé Water] Mud Water.L |Mmud water L ]
type _ 40 e 20

R.P.M. H. V. H. V. H. V.
1350 34.5 40.2 29.4 37.1 24.5 24.9
1550 30.4 33.5 35,0 39.9 25.6 27.9
2350 27.0 32.0 37.6 48 .4 27.6 40.0
2700 24.4 29.0 28,3 30.4 21.3 22.5
3300 20.8 21.8 25.1 26.5 17.95 17 .4

L.

Table (3) represents the shaft horse power at different

speeds, different mud ratioes and mean capacity of 110 m3/hr.

Table (3)
R.P.M.
1350 1550 2350 2700 3300
S.HP.
D.W, 6.5 9.4 17.2 24.1 29.2
1 : .
20 7.;u 10.0 17.4 25.0 32.2
M.W.
1
50 7.5 10.7 i8.2 25.8 34,7

5.2. Vibration Results for Bearing No. TWO:

Table (4) shows a comparsion between vibration velocit-

ies for different types of water and various speeds. For bearing

(2).

Table (4)

1TEM Drinkage Water | Mud Water zz Mud Water 5%

R.P.M, K A Vh Vy Yh Yy
1350 4.52 5.26 1.15 1.48 1.40 2.30
1550 4.27 6.76 1.50 1.54 1,60 2,80
2350 6.52 6.85 1.65 2.13 2.30 4.20

2700 4.30 | 4.82 1.10 1.40 1.13 2.20

3300 3.80" | 4.52 0.83 1.38 0.90 1.70
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The results obtained for (Amp) and {(Acc) have nearly
the same trend as velocity.

5.3. Vibration Results for suction and delivery pipes:

Taple (5) compares between the (Amp) for the suction
and delivery pipes for the previous conditions.

Table (5)
f WY
P mater %ﬂj@asur. 1350 | 1550 | 2350 | 2700 | 3300
Ype ‘H Pareg “ing
DowW. § 16.2 | 21.8 |25.6 | 14.2] 9.8
MWt a3 19.4 | 22.7 {27.0 | 14.5 |12.2
T8 3
M.w.ii 2 @ 19.6 [ 23.2 |27.6 | 18.6 | 17.6
[9)
3
D.W. g o 17.0 |21.3 l25.6 | 15.6 | 9.4
M
MWt e 19.4 |21.4 l2s.1 | 18.:4 l16.0
20 >
MW=t ° 19.6 | 26.0 | 30.1 | 19.0 |18.6
20 a ]

The results obtained for (V) and (aAcc) have nearly the
same trend as (Amp). : '

.

6. DISCUSSION:

e

The results of the experimental work treated as follows:
The temperature of water was ranging from 20 to 23°C,
the mud ratio in water takes different ratioes Z% and 5%. The
cavitation was impossible to occur and to achieve the cavitation-
al regime, a special deep vaccum pump must be used.

The main tendency is that the values of (Acc). (V) and
(Amp) for vertical measurement (using drinkage water) is larger
than that of horizontal measurement. Figures (1, 2) shows that
the vertical (Amp) is 1.136 times than that of the horizontal

(Amp).

When the R.P.M. increases the (Acc)' (v) and (Amp) increas-
es, but for values of R.P.M. larger than 2350, these values
decreases as shown in Fig. (le¢l2).
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In case of mud water, the values of vibration itenms
have the same trend but there values are laryger than that
obtained using drinkage water. This trend will have the saue
behaviour for R.P.M. up to 2350.

With the increase in mud ratio (which operates as
a hummer on the impeller blades) the values of (Acc), {v; and
(amp) will increase. 'This increase in vibration is due to
the new specific weight of water which results from increas.ng

the mud ratio.

Fig's (1, 2, 7, 8) illustrates graphically the vibrat-
ion (Amp) for bearing 1 and 2 for different types of water and

various speeds.

The (V-u) relations for drinkage water shows that if
the R.P.M. increases the vibration velocities increases. In
case of Z% mud ratio, the vibration velocities become larger
than the first case and take the same behaviour. In case of 5%
mud ratio, the values become more larger and have the same trend.
Fig's (3, 4, 9, 10) illustrates graphically the vibration vel=-
ocities for bearing.l and 2 for different speeds and different

types of water.

Fig's (5, 6, 11, 12) illustrates graphically the vibrat-
ion (Acc) for bearing-1 and 2 for different types of water and
different speeds.

It was noted that, increasing the R.P.M. up to 2350 will
increase the vibration. *But at high speeds (apove 2350 R.P.M.)
the vibration decreases dﬁe to the decrease in discharge which
leads to decreasing the chocks of water on the impeller blades.

Also for &}l the previous cases, the vertical vibration
was larger than the herizontal vibration because the motion in
the vertical direction is larger than that in the horizontal dir-

ection.
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7. CONCLUSIONS AND RECOMMENDATIONS:

The vibration (Amp, V and Acc) of the irrigation pumps
(centrifugal pumps) at the shaft bearings varies according to
the mud ratio.

The vibration Amp. proporionally increases with dis-
charge of the pump, till 2350 R.P.M. and with the mud ratio,
while it decreases with the increase of R.P.M. above 2350.

In order to decrease the operating costs of the pump,
the pump must operate at low vibrations as possible that leads
to increase the service life of the pumps.
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