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אאWאאאאאא
אאאאK 

 

אאW 

אאאאW 

١ J אאאאK 

٢ J אאאאK 

٣ J אאK 

٤ J אאאאאK 

٥ J אאK 
 

אאW٦ 
 

אאW 

אאאK 
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אאWאאא 

א א א  א  א  אא
אאאW 

 
• אאאWאאאWא

אאאאאKאאא
אאאאאאאא،אא

אאאאאאאאאאאK 
 
• אאאאK 
• אאKCompressors      
•  אK Blowers             
• אKPumps                
• אK 
• אK 
• אK 
• אאK 
• אאאאK 

 
אא،אאאא

   ،אאא   א   ،א א  
אאאא،א א א

 אאא
 



 ٢١٥ אא 

א אא אא 
 
 

- ١٠ - 

 
אא: 

אF٢ J١EאאW 
K אAWאאאאא(T α 1/ω)

אאא( Pm = T×ω )K 
 

  
א٢ J١ 

אא 
 
K אBWאאאאאאאאא

אאאאאאא( Pm α ω )K 
K אCWאאאאאא) ( T = To+Kω  حيث

To،אאKאאאK 
K אDWאאאאאאא 

(T = K×ω2 ) 
K אE Wאאאא،א א 

אאאאאאK 
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אאאאאאW 
   א،א אאאא א،א א 

  אא ،א א  א א אאא  
 Kא   א אא א   א ،

אאאאא،אאKאא
א،،אאאW 

• א  א אאא    אא  אא א 
،אאאאאK 

• אא،אאאאאאאאK 
• אאא،אאאאא

אאאאאאאאK 

א   ،א    א  א אא 
אאא،אאאF٢ J٢E،

  א  א K  אF٢ J٢E א  א  
אאאאאאא

אK 

 
א٢ J٢ 

אאאאאא 



 ٢١٥ אא 

א אא אא 
 
 

- ١٢ - 

א  א א א،אאא אא
 ،א אא א א     אא  

،אאא אא א  אא א
אאאאKאאאאאא

،אאאאאאא
אאא אא ،א אאאאא 

אאאאאK 

אאא،אאאא
אאא  ،א א אא 

אאאא،F٢ J١EאאאK 

אאW 

אא،אא
א א א א  K

א א  ،אא א      א   
אאK 

א JאW 

אאאFאEP1 =  

אאאאFאEPm = 

אאFLENm = 

אאFאLE=ωm 

אאא= ηc 

אאאFEF1 =  

אאFLEv = 
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 

KW mc
1

1 P.
1000

v.FP η==  

KW 
c

1
m 1000

v.FP
η×

=  

N.m. 
m

m

m

m
m N

P95501000PT ×
=

ω
×

=  

N.m. 
mc

m N
vF55.9T

η
=  

KW 
9550

N.TP mm
m =  

 

 JאאאW 

אאאσ = Nm/N   

אאN =  

אאNm = 

אאא η = 

אs 

 
s321t

ms

3

2

2

1

1

m
t N

N
N
N

N
N

N
N

N
N

η×−−−×η×η×η=η

=×−−−−×××=σ
 

N.m. 
tt

1
m

TT
σ×η

=  

KW 
9550

N.TP 1
1 =  

KW 
t

1

t

1
m 9550

N.TPP
η×

=
η

=  

 

)( T1 אאאאK 
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E אאאW 

   אא  אא   א   ، א
٢אK 

KW η××
×

=
10002

vFP 1
m  

 

E אאאW 

KW 
η

ρ
=

h.g..QP m  

אF٣LEQ =  

אFאL٣E ρ = 

אאF٨١،٩L٢Eg =  

אאא HאFEh =  
 
E אאאW 

אאF٣LEQ =  

אאאאF١Z١L٢Ep =  

KW η×
×

=
1000

pQPm  

 

W 

٢ J١W،א380-V،1710،א
78Kא1410אא،א78%،

א75%א،82%אW،אא،א
אK 
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 
 motortheofpoweroutputThe  

KW 76.14
78.09550

141078
9550

NTP 1
m =

×
×

=
η×

=  

N.m. 
5.82

1410
171078.0

78TT 1
m =

×
=

σ×η
=  

KW 635.19
75.0
76.14PPmotorthetopowerinputThe

m

m
in ==

η
=≡  

 φ= cosIV3Pin  

ِِِAmp. 5.36
82.03803

19635I =
××

=  

 
 ٢ J٢ W ،א   380-V ،82%   ،85% ،

 ، 48%، 5000 Kg.،  30א m. ،  א
א،אא،אא،אKא

א،אאK 
 

m/sec. 0.1
605.0

30
t
sv =

×
==  

KW 1.51
48.02000

0.181.95000
10002

v.FP 1
m =

×
××

=
η××

=  

KW φ=
η

= cosIV3PP
m

m
in  

ِِِAmp. 5.111
82.085.03803

10001.51I =
×××

×
=  

 
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 ٢ J٣W،  220-V ،88%،    
75%،15،אא18אא،

אא85%،אאאאK 

KW ( ) 155.1
75.085.06060

18181.915hgQP
t

m =
×××
×××

=
η
ρ

=  

KW 312.1
88.0

155.1PP
m

m
in ==

η
=  

Amp. 96.5
220

1000312.1IcurrentmotorThe =
×

=≡  
 

 ٢ J٤W ،א   380-V ،85%،  80%،
65%،100אא،25

80א،Wאאאאא
א 

KW 065.0
65.0100060

25100
1000

pQPm =
××

×
=

η×
×

=  

KW 0765.0
85.0

065.0PP
m

m
in ==

η
=  

Amp. 145.0
8.03803

10000765.0
cosV3
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אאאאאW 
   ،אא א    א  

א אא א،אא 
 א  א א    ،אאאאא א אא ،

אאאאאאאאKא
  ،א א אא  א    א אא  ،א

،אאאאאא
אאאאאאאK 
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אאאאא: 
   אW   ،  אv (m/sec.)،

אא،،F٢ J٣KE 
אאאZאאאאא 

אאאאאF=JdE 

2

m
2

1

m
1

2

m
2
2

2

2
1

1
md

22
22

2
11

2
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2
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vmJJJJ
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2
1J

2
1J

2
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2
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ω
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ω
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ω
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+ω+ω+ω=ω

 

 

אאאאאωm
2/2)(Jd،אא

א   א אאK ،א    א אא(GD2)
 KאאאאאאK٢،א

 

 
Fא٢ J٣E 

אא 
 

 אא ، אא א  א א  
אωm

2/2)(Jmא،א،G،،
،אDאאא،ωmאK 

אאאאאEn 
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אא  GD2 = 4 g Jm  
אאאאא،،אאא،אאW 

( ) ( )

( ) ( )
g4
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g4
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2
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2
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2
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2

m
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2
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==

==
 

WGD2אאאאאW 
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אאאאאW 
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٢ J٥Wאאא50 KW،1000

،אאא، 10 Kg.m2 

Kg.m.sec.2
( ) 2548.0

81.94
10

g4
GDJ m

2

m =
×

==  

rad/sec. 72.104
60
10002

60
N2 m

m =
×π

=
π

=ω  

Kg.m ( ) 139672.1042548.0
2
1J

2
1E 22

mmn =××=ω=  

Joules= 
watt .sec. 1369581.91396E n =×=  

 
٢ J٦W،א3000-V،60 Hz،،82%،

א  ، ،6000 Kg. ،1.5 m/sec.Kאא
א،אא80%א 

r.p.m. 1200
3

6060
p

f60N s =
×

==  

 The motor torque
mc

1
m N

vF55.9T
×η
×

×==  

N.m. 33.878
12008.0

5.181.9600055.9 =
×

××
=  

W 11037033.878
60
12002T

60
N2TP m

m
mmm =×

×π
=×

π
=ω=  

Amp. The line current 9.25
82.030003

110370
cosV3

PI m
L =

××
=

φ
==  

Amp. The phase current 15
3
9.25

3
II L

ph ====  
 

٢ J٧Wא،3،
0.9m/sec.Kאאאאא،אאWא



 ٢١٥ אא 

א אא אא 
 
 

- ٢٠ - 

 10אאK٢  ، א 60אאK٢ א  ،720 
،אא1.0אK 

 
2

D
60

N2r
60

N2rv 111
1 ×

π
=×

π
=ω=  

rpm 18.17
0.1
9.060

D
v60N

1

1
1 =

×π
×

=
×π
×

=  

 9.41
18.17

720
N
N

1

m
1 ===σ  

 ( ) ( ) ( )
2
1

1
2

2
m

2

m
2

d
2 GD

N
vW365GDGD

σ
+⎥

⎦

⎤
⎢
⎣

⎡
+=  

 
( )

( ) ( )22

2

9.41
60

720
9.03000365101.1 +

×
+×=  

Kg.m2 744.12034.071.111 =++=
 

אאW 

אאאא ،אאא
אאאאאאאK

אא،א،אא א ،א א
אאא،א،אאא

א   ،א  א   ،א א אא
אKאאW 

אאאFKE=Tst 

אאאFKET1= 

אאאאאFאENm= 

אאאאFEtst= 

sec. 
⎟
⎠
⎞⎜

⎝
⎛ −×

×⎟
⎠
⎞⎜

⎝
⎛×

=

1
T

st
T375

m
N

d
2GD81.9

st
t  
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א،אאtst12אא 
N1N2: 

sec. 
( )

⎟
⎠
⎞⎜

⎝
⎛ −×

−×⎟
⎠
⎞⎜

⎝
⎛×

=

1
T

st
T375

NN
d

2GD81.9

12st
t

12

 

א    א אא   ،  א   
אאאא،Pm،אאא

אא،אא θm. 

sec. 
( )

m

2

mom
2

m P
1

100
N

5.36
GD

×⎟
⎠
⎞

⎜
⎝
⎛×=θ  

 

NmoאאK 
 

 ٢ J٨W  39 30א  א    26
א،א100،א700

אK א ،א  א     א   א
אאא،אאא12א٢،

،אאאK 

אW א69 = ( 30 + 39 )  ،א   א  ،v
א100،אאאאאW 

Kg.m2 ( ) ( ) 4.142
700

60
10069000

365
N

vW365GD 2

2

2
m

2

L
2 =

⎟
⎠
⎞

⎜
⎝
⎛×

×=×=  

 ( ) ( ) ( )L
2

m
2

d
2 GDGDGD +=  

Kg.m2 6.1555.142121.1 =+×=

 
9550

NTKW26P mm
m ==  

N.m. 355
700

269550Tm =
×

=  
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Sec. 
( )

( ) ( ) 02.8
355710375
7006.15581.9

TT375
NGD81.9t

1st

md
2

st =
−×
××

=
−×

××
=  

N.m. 7103552Tst =×=  

8.02 א   ،א  700
،א ،א  ،א  (100/60)

،(50/60)אאא،אאאא 
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 

אZאΧאK 
 

W 

٢ J١W،אאא؟אאאאאא 

٢ J٢WאאאאאאK 

٢ J٣Wאאאא؟א 

 ٢ J٤ Wא    א א  א א  
W–אK 

٢ J٥WאאאאאK 

٢ J٦Wאאא؟א 

٢ J٧Wאא؟א 

٢ J٨Wאא؟אא 

٢ J٩WאאאK 
 

٢ J١W ،א380-V،1728،א
90Kא1440אא،א75%،

א85%א،80%אW،אא
אאK 



 ٢١٥ אא 

א אא אא 
 
 

- ٢٣ - 

٢ J٢ W ،א   420-V ،85%   ،80% ،
  ، 52%، א  4000 Kg.،  25א m.   ،

 א30 א ،א א    ،א   א  ،
אKאא،אאK 

٢ J٣ W ،  230-V ،88%،   
72%،18،אא15א،א 

א80%א،אאאאK 

٢ J٤ W  א5،
1.2m/sec.Kאאאאאא،אWא

 12אאK٢،  א 80אאK٢ ، א 720 
،אא0.8אK 

٢ J٥W 3540 אא،30
א،א90א،א720

אKא،אאא1.8אא
،אאאא12אא٢،א

،אא؟ 

 


