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:Mathematical Model -2
-1-2
f B
AP, =8, .—(—)° 1
o 100(10000) )
f B
DP, =8, .(A—.—)? 2
w = 0w 100 10000) @
. £=150[HZ]
=150[HZ]
=50[HZ]
APgeso = APrei50
Byso < Bpiso 3)
Bzs0 < Bziso
(2,3w/kg) (1,6w/kg)
.50[HZ] (2.6w/kg)
APFe = APH + APW (4)
-2-2
f=150[HZ]
A Pgeso= 2,6 ~B221 . Gz (5)
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4K;.f.K,.Z,
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-4-2
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t, = — 20
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Z Z,
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-2-4-2

24

(25)

AP,
(26)

:APW

10,01 P,

-3-4-2
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380[v]

Syl plis ) i35
I
1)
:Numerical Example -4
22kw
f=150[HZ]
=50 [HZ]
1 P Kw 22
2 U \% 380
3 Ii¢ A 49.5
4 cos @ - 0.82
5 n - 0.82
6 D, mm 170
7 D mm 90
8 Dw» mm 87.6
9 Dw mm 60
10 n r.p.m 285°
11 L mm 700
12 7 - 24




13 7, - 18
14 qi - 4
15 Zis - 28
16 s mm 1.2
17 o - 0.68
18 K¢ - 1
19 K., - 1.03
20 - 2,6-0,5w/kg
TP7
.0.482 [Ts]
. n
. 0.482 [T]
n
.0.52 [T]
n
0.52 [Ts]
0.52 [Ts] : .
. 0.5 mm
1 2 3 4 5
Bp Ts 0.482 0.482 0.52 0.52 0.52 0.532
Lr. Mm 550 550 505 505 505 700
D, Mm 134 134 134 134 134 170
Dyw» Mm 73.2 73.2 73.2 73.2 73.2 87.6
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Connec.
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- A A A A A A
Ly - 28 28 16 16 16 28
R155 Q 0.273 0.273 0.0944 | 0.0944 | 0.0944 0.22
Red - 480 480 156 156 156 480
R Q 0.212 0.3206 0.089 0.136 0.089 0.185
Rzw Q 0.39 0.602 0.185 0.234 0.185 0.414
hy=hy, Mm 0.2 0.2 0.2 0.2 0.5 0.7
X Q 1.115 1.115 0.340 0.340 0.467 0.62
X, Q 1.37 1.38 0.448 0.424 0.560 0.65
Xzw Q 2.222 2.532 0.800 0.776 1.043 1.3
Zzw Q 2.26 2.60 0.821 0.809 0.821 1.36
1% % 31.5 31.5 36.2 36.2 36.2 28.4
S - 0.012 | 0.01947 | 0.1575 | 0.0261 | 0.1575 | 0.042
N,y r.p.m 8890 8820 8860 8780 8860 2850
Sk - 0.0853 | 0.1284 | 0.1128 | 0.1780 | 0.0866 | 0.1445
n - 0.834 0.827 0.828 0.822 0.828 0.848
Do Mm 6.0 6.0 5.0 5.0 5.0 7.0
Geaun Kg 6.44 4.51 4.97 3.68 4.97 9.84
Gun Kg 36.67 36.67 34.41 34.41 34.41 62.36
G Kg 43.11 41.18 39.38 38.09 39.38 72.0
Gaukw | kg/kw | 0.292 0.205 0.226 0.167 0.226 0.447
Gkw kg/kw 1.96 1.87 1.79 1.68 1.79 3.28
M,, N.m 23.98 23.98 23.98 23.98 23.98 23.98
Moz N.m 19.16 21.40 20.23 31.86 12.20 -
Mnax N.m 80.3 79.60 91.66 92.39 72.10 -
Minax/Mzn - 3.35 3.32 3.82 3.85 3.00 1.94
M;07/M,, - 0.8 0.894 0.844 1.320 0.531 0.66
| P/ - 349 | 271 3.04 | 294 [ 241 -
‘Results Analysis And Conclusion -5
Bp=0.482 -
21.4% 550 700 [Ts]
0.52[Ts]
27.9% 505




362%  0.52[T]

550 mm

40.4%

43%
45.6% 505mm
. 47.4%
.1.3My,, -

f=50[HZ]
h4.1 = h4.2 = 0.7mm
Moz = 0.66 M,
=150 [HZ]
0.53 M, hy; = hyp = 0.5 mm
0.7mm 150 [HZ]
0.5 M,

03< h4'1 = h4'2 <04

.0.5M,,<M;07<0.8M,,
hy; =hsy =02
M, = 0.8 M,
hy, 1.3 Mz,

= h4'2 <0.2 mm
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f=150[HZ]
hyy=hs, =
0.2mm

N, =8780rp.m ,Mn=0.822 ,S,,=0.0261 , M,z =13 M,,

Vm = 3.86
Bp =0.482 [Ts]
Bp=0.52 Vm =3.27
0.482 [Ts] Vi = 3.32
Vm = 3.85
0.52 [Ts]
f = 50[HZ]
Vm = 1.94
0.5 mm APgeso = 1.6 w/kg -
441 %
n = 0.82
0.02 +0.06
S,.<0.03

8780 + 8870
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f=150[HZ]

M,z 2 1.3 My,

. h4A1 = h4‘2 <0.2 mm

£=150[HZ]
474 %

n ,, = 8780r.p.m

f=50[HZ]
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Computer Aided Comparing Deep-Well Indcution
Motors

Abdullah Samiz Nadim Makhol

Electrical Power Department - Mech.& Elec. Engineering Faculty
Damascus University

Abstract

The deep-well pumps are practically and widely used to pump water up
from wells. These pumps are driven by squirrel-cage induction motors
where the pump is directly connected with the induction motor it drives.
They form a pump-motor set or a deep-well set.

Economioally, the cost of digging a well proportionates with the diameter
of the hole opening.

This diameter is related to the deep-well set dimensions. Whenever the
dimensions of the deep-well set are small, the cost of digging a hole will
be notably less.

From here, in this research we shall test the possibility of desiging a
deep-well induction motor with a voltage of f =150 Hz frequency in a
small size. and in trifold speed of the induction motor which has same

power and functions as the motor with a voltage of f = 50 Hz frequency
and where the essential parameters of the motor aren’t worse than the
motor with f= 50 Hz Frequency. To achieve this aim we shall do the
following procedures:

= Designing the mathematical model which shows all design
calculations and the electromognetism of the deep-well
induction motor of a voltage of f = 150 Hz frequency cases:
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a) when changing the quality of the squirrel-cage metal (copper,

allminum)

b) when changing the induction in the air-gap .

¢) when changing the height of the slot close.
* Finding the suggested algorithm for the above - mentioned
model showing the flowchart the calculation processes for the
mentioned stages.
= Execting a program in the computer by using one of the
program languages of high standard to get the design results for
all previous cases.
= Comparing the results and defining the efficiency values, the
slip and the critical slip and defining the percentage of the start
moment and the maximum moment to the nominal moment for
each case in study.

‘For the paper Arabic Language see the pages ( ).
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