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אא 
אאאאW 

∗אאאאאא 
∗אא،אאא 

Gאאאא، 
∗Lאאאא 
∗אאאא 
∗אא 

 
אאאWאא١٠٠٪ 

 
אאW١٠ 

 
אאW 

١ J אאאאאK 
٢ J אאאאK 
٣ J K 
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אא 
אאא 

١ JW 
אאאאא

אK 
אאאאFEא

א،אאאאFאE
אK 

אאאאאא
אK 

 
 Jאא 

אא،אאאאאK
אאאKא

אאאאאאאאK 
٢ J١אאW 

אאא،אאא
Wאא،אא

אW 
• אWאא،אא،אאK 
• Wאאא،אאאK 

٢ J٢אאW 
W،א،אא،אא،א

אא،אא،אFאKE 
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GאQW 
אאW 

 אאV 
 אאN 

אא، 
אאאאW 

 

1000
NVQ ×

=     F١ J١E 
 

WQLאFL/minE،VאאLא
Fcm3/minE،NאאLאFrev/minKE 

 

 
 

١ J١ 



א ١٧١ אא 
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GאאVW 
،אאאא

אFcm3/revKE 

 
 

١ J٢ 
 

GאאNW 
אאאאאאKא

אא،א1200rev/min،1500rev/min
1800rev/minKאאאאא
אאK 
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FE אאא
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 
GאpW 

אאאאאKא
א،Kאאאא
א(Pascal)אFbarFE1bar=100000paKE 

P=F/A 

 
١ J٣ 

 

GאFPWE 
א،אא

אאKאאא
אאאאKאאא

FאT×אאNE←Fאp× אQKE 
 



א ١٧١ אא 
FE אאא
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 
١ J٤ 

 

אאאאW 
 

ges

QpP
η×

×
=

600
FKWE  F٢E 

 
Wp=אFbarE،ηges=אאF0.80.85E 

 
hmvolges ηηη ×= 

 
Wηvol=אאF0.90.95E،ηhm=אא J

אF0.90.95KE 
אאאאאאא

אאאK 
אאאאאא،א

אKאKאאאא
אא،אאK 

אאא،אאאאאKאא
אאאאאK 
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FE אאא
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אא،Kא
אאF١ J٥KE 

 
١ J٥WאאηvolאאPA 

 
אאPAא،١ J٦אאQ

אאNא،א١ J٧אאT
אpאא،K 

 
١ J٦WאאQאאN(rev/min)אPA 

 

ηvol 



א ١٧١ אא 
FE אאא
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 
١ J٧WאאpאTאאPA 

 
 

T 

p 



א ١٧١ אא 
FE אאא
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 
אאאאאאאW 

 
350b 300b250b200b175b140b100b 70bא 

 W 
Gא 
Gא 

  
  
 אW 

Gא    
  W 
 W 

Gא 
Gא 
Gא 

  
  
  
 W 

G 
G 
G

א 
G

א 
GFE 
G 

 

  
  
  
 
  
 
  
  
 

 

١ J٨ 
 



א ١٧١ אא 
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٢ J٣אאgear pumpsW 
W 

 GאאאאExternal gear pump 
 GאאאאאInternal gear pump 

 JאאאאW 
،אאאאא

،،אאK 
אאאאאאא٢٠٠K 

 
١ J٩Wאאא 

 

١ Jא
אא

א 

٢ Jא
א 

אא
א

א 

٣ Jא
א 



א ١٧١ אא 
FE אאא
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 
אאאאא אאאא 

١ J١٠ 
 

אאאאאאKאא
אאאאאKאא

אא،Kאאא
אאאKאאאאאאאK

אאא،אא
אאאK 

אא،אא،אאא
אאאאא،אאאK

א،אאאאאאK 
אא،אא

אאK 



א ١٧١ אא 
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 
א  

אאFאE 1 

א 2 

א 3 

 4.1 

 4.2 

א 5 

א 6 

א 7 

 

١ J١١ 
 

אאא،אאאא
א،אא،אKאא

אאאאK 
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 

 

 
١ J١٢ 

 

GאW 
 

 
GאQאאאW 
 

vol

p

volvol

Nb
Z
D

Q

NbZmNVQ

ηπ

ηπη

×××××=

××××××
=

××
=

2

2

2

1000
)2(

1000   F٣E 

Wm،אZ،אb،אN
אאא،Dp=mxZאאאKא

אאW7<Z<15K 

אא אא 

 א 
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GWאאאW 
 

m=0.5cm،Z=13،b=2cm،N=1800rev/minKאQ،
אאאP(KW)אאא،ηvol=0.9א،

א JאηmH=0.9אא،pmax=100barK 
 
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68.13
9.09.0600

5.66100
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=
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=
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=
η

 

 
 JאאאאאW 

 
אאאאאאK 

 

 
١ J١٢Wאא 

 
1אאאא

אאא،אאK
אFEא،אFEאאK 
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אאאא4אא،אא5،א
אK 
 

 
١ J١٤W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KFא

אKE 
 

אאא،אאאא
אא،אאאאאFKE

אאאאאK 
 
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 
١ J١٥Wאא 

 
אאאאאא

אK 



אW




١ J١٦Wאאא 
 

،אאאאאאF1Eא،
F1.1E،F1.2Eאא،F2Eא،F3Eאא،F4E،

א 

א 


א 


 
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אאF5Eא،F6E،F7Eא،F7.1E،
אF7.2E،אF7.3KEאאFRא

F7.1EF7.2KE 

 
١ J١٧ 

 

٢ J٤אאVane pumpW 
אאאFηvE،

،אא
אKא،אאא

Fא١א J١٨KEאא
אK 
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 
 

 
١ J١٨Wאא 

אאW 
  JאאאאK 

 JאאאאK 
 JאאאאW 

 

  

 

 

 
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אאW 
  Jאאאאא 
  Jאאאאא 
  J١אאאאאאאW 

אKאאא
אKאאאK١א J١٩
אK 

 

 
١ J١٩Wאאאאאא 

 
אאאא،אאאK

אאאאאאאא،K
אאאאא،אא

Kא،אאאאא

א 

١ Jאא
א 

 

 

٢ Jאאאא
א 

٣ א Jא
אאא 

א א 

א 
אא 
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אאאאKאא
אKאאאאאK

אאאאK
אאאאאאאאKא

אאאאאאK 
GאאאאאאאאQW 

 

vol
NRbeQ ηπ .....4=   F٤E 

 
WeWאFcmE،bWאFcmE،RWאFcmE،NW

אאFrev/minKE 
  J١אאאאאאאW 

  

  
 

١ J٢٠Wאאאאאאא 

١ J٢ א Jא 

٤ Jאא 

٥ Jאא
א 

٣ Jא 

٦ J
אאאא

א 

א א 



א ١٧١ אא 
FE אאא

 
  

- ٢١ -  

 
אא1א2א3K1א

א،אKאאאאK3F
Eא،אאאK 

אאאאאאאא،
אאאאKאאאאאא

Kאא4אאאא
אאאאאאK 

אFאEאFאEאFKE 
אאאאאאא،אאאKאא

אFEאאאאKא
אא،אאאאאא
א،אאאKאא

FאאאאאאEא
אאאא،אאKא

אאאאאאאא
אKאאא،

FEאאאאאKא
אאאאאאא

אאFאאאKEאאא5
،אאאאKא

אאאK 
 


١ J٢١Wא 



א ١٧١ אא 
FE אאא

 
  
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 
אאאאאאאאאK
אאאKאאאאא

Kאאאאא6אאK 
،א،א،

אF180°EאאאK 
،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K 

 
  

 
١ J٢٢Wאא 

 
 

١ J ٢Jא 
٣ Jא

٤Jא 

٥ Jא 

٦ J 

٧ Jא 

٨ Jא 

٩ Jא 



א ١٧١ אא 
FE אאא

 
  
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GאאאאאאאאQW 

vol
NbrRKQ ηπ ....).( 2−=   F٥E 

WKWאFK=2E،bWאFcmE،RWא
FcmE،rWאאFcmE،NWאאFrev/minKE 

vol
NbrRQ ηπ ....)(2 2−=  F٦E 

GאאאאאאאW 
אאאאאאא

17000Kpa2500psiא1800rev/minKא
אא،אאאK

17000Kpaאאא
אאKאאא

אאrotorאאאאאא،
אאK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K 
 



א ١٧١ אא 
FE אאא

 
  
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 
١ J٢٣Wאאאאאאא 

 
 JאאאאW 
 J١אאW 

אאאאאK 
אאאאאאאא

K 
אאאאא

2אאאKאא،
6Kאאא

אא4אא 

א 

א

אא 

אא 

אא 

א
אא 

אא
אאא 



א ١٧١ אא 
FE אאא

 
  
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

١ J٢٤Wאא 

 
א 

1 אא 
2  
3 א 
4  
5 אאא 
6 אFאא

אאאK 
7 אאFאאE 

 
אאאFאאאאE

אאאאKאאא
אאK 

אאאאאאאFא
EאאאאאKא

KEאאFאאאאאא 
 



א ١٧١ אא 
FE אאא

 
  
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 
١ J٢٥Wאאא 

אא،אא،א
אא،אאאKאא

אאאאאKאא
אK 

אQ-pאאאאאK 
אאאאאKאא

אאKאאאאאא
אאאאאKא،א

FאאKE 
אא7אאא

אאאאKאאאאא
אKאאאK

אאאאאאאK 



א ١٧١ אא 
FE אאא

 
  
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 
١ J٢٦Wאאא 

 
 J٢אאW 

אאאאאא،
אאאאK 

אאאKאאאאאK
אאאאאא

א،אאאאא
אKאאאKאאאא
12אא،א1W2

אאאK 
א3،אאאא،אא

אKאאא4אאאא
אKאאאא5אאא6

א5אא7K
אאא،אאא،אK

אאא אא

א 



א ١٧١ אא 
FE אאא
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אאאא2אאאLK
א1א4א،אאאK 

אאאא
K 

 
١ J٢٧Wאאאאא 

 
אאאאאאW 

 אאאאאאא،אאK 
 אאאאא

אאאK 
 אאא،אא

אאK 



א ١٧١ אא 
FE אאא
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 
٢ J٥אאאAxial piston pumpW 

 JאאאאאאאאW 
 

 
١ J٢٨ 

 
א3F5،7،9Eאאאא1،

אאאא2Kאאא4א
אאאKא

אאK 
אא6א15°אאא،

אK،אאאאאאאא
אK 

אאאא4אא7א8א،
3אאא5Kאאא

א،אאאאאאK 



א ١٧١ אא 
FE אאא
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א،אא
א9אאK 

אאאאFE
אאא،אKאא،א

אאאאFEא،אא
אאאאKאאא

אאאאאאKא
אאא،אאאא

אK 
١ Jא 
٢ Jאא 
٣ Jא 
٤ Jאא 
٥ Jאא 
٦ J 
٧ Jא 
٨ Jאא 
٩ Jא 



١ J٢٩Wאאאאאאאא 
 

GאאאאאאאאW 
 

volz
NZrAQ ηα ...tan..2.=   F٩E 

 
 

W 



א ١٧١ אא 
FE אאא
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AWא 
rzWאא 
αWאאא 
ZWא 

WאאאאאאאW 
אWd=10mm،rz=25mm،α=15°،Z=7،N=1000rev/min،ηvol=0.9 

min/370min37.0
9.01000715tan025.02)01.0(

...tan..2.
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volz
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π

ηα
 F١٠E 

 
 JאאאאאW 

 

 
١ J٣٠Wאאא 

 
א،א

אאאאאK 

 

אא 
 



א ١٧١ אא 
FE אאא
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אאא،אאאאK 
אאאאאKאאא

אאK 

 
אאWא

א 
 

 
אא

אא 


W

א 

١ J٣١ 
 

 J،אאאאאאאאW 
 J١אאאאאאW 

אא1א2א،3א،א4אא
5אאא6א،7K 

אאKאאאא
אאKאאאאא

אא8K 
אא2א،א4א6א5K

אא،אא
אאKא7،א،

אאFEאFKEאאא
אK 



א ١٧١ אא 
FE אאא
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
NZrAQ

h
..sin..2. α= 

١ J٣٢Wאאאאאאאא 
 

 
F١ J٣٣E 

 

rh  



א ١٧١ אא 
FE אאא
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 
 J٢אאאאאאW 

 

 
 

١ J٣٤Wאאאאאאאא 
 

אאאאא1א5א،7א
אKאאאאא±25°K 

אאאאאאKאא،א
אאKאא،אאא

אאא،אאKאא
אאK 

GאאאאאאאאW 

volh
NZrAQ ηα ...sin..2.=   F١١E 

α 



א ١٧١ אא 
FE אאא
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 
٢ J٤ J١אאאradial piston pumpW 

אאאW 
  Gאאאא 
  Gאאאאא 

 JאאאאאאאW 
א،אאאא

אאKאאאK 
אאאאK

אאאK 
אאאFאאאE

אאFאאאKE 
،אא،אאאאאאא

אאאא،אאK 
אא1אאא2א3א

456K 
אאאK

אאאאאK
אאKא،אאאא

??،א
אאK،א

אK 



א ١٧١ אא 
FE אאא
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 
١ J٣٥Wאאאאאאא 

 
א א  

1 א 3.3אא3 
2 אאא 4א 

3.1 אא1 5א 
3.2 אא2 6א 

 
אאאאKא

،אאאאאאא
F3.1KE 

אא،אאאא
א،אאF3.2KE 

א،א6F3.3E
אאאאאאא

אKאdאeאZאאK 
 
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⎜
⎝
⎛=   F١٢E 

،NאאFrev/minE 
 

אאאא
אאKאאא

אK 
אאW 

אאאאאאK 
 

אאאFmmE 8 10 12 14 

אאאcc/rev 0.4 0.630.911.33

אbar 630500 350 250 

 
 JאאאאאאאאW 

 
אאא،

א4Kאאאא
אK 

אאאא7Kא
אאאא3א،2Kאא

אאאאאK 
אאK

אאאאKאאא
אאאאK 

 
 
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
١ J٣٦Wאאאאאאאא 

 
 

א  א  
1 אא 6 א 
2  7א 
3 אא 8  
4 א 9א1 
5 א 10  

 
אאאאK

אאאאאKא
אאאאאאא

K 
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FE אאא

 
  

- ٣٩ -  

 
١ J٣٧Wא 

 
٢ J٥אאW 

אאא،،אK١١
אKאאא،אאאאא،

אאKKאאאא،אאאא
Kאאאא

אKאאאאאFEא
FEKאאK 

 

א 

א 

א 

eWא 
hWאא
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

١ J٣٨W 
 
GאאאW 
 
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22

α

απαπ
o  F١٣E 

WNWאא،hW،אSW،אאaW
،אDWאאK 
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אאאאW 
 

 
١ J٣٩ 

 
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FE אאא

 
  

- ٤٢ -  

٢ J٦אW 
אאאאאW 

Gא

  
  

 
١ J٤٠ 

GאW 
אאKא

אKאא
א،אאאא

אאאFאKE
אא0

QmaxK 
אאאאאא

אK 

Q1
Q1

א 


א


א


א 

אא 

אQv=0
Pmax=0 
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G


 

  
١ J٤١ 
  

אאאאאא
א،אK

אאא2א
אא،1אKא

2:1אאאאא2
אאאK 

  
  


א 

א 

א 

אא 1 
2 
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



 
١ J٤٢ 
  

אא،אאKא
אאאאא

K،אאאא
א،א،

אאFאKEאא
א،אאאא،א

א 

 

א 

 

א
FאE 

1 2 
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אאKאאאא،א
אאאKאא

א،אאא
K 

،אאא
אאא،،אK

א،א1אא،
אאאאאאK 

 
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 
٣ JאאW 

،אאאא
אאאK،אא

אאאאאאKא
אאK 

אא،אאא
א،אאאאאK 

 
٣ J١אאW 
٣ J١ J١אFtorqueETW 

אאאאWאא
Vאא∆pKאאאאW 

π×
∆×

=
2000

pVT   F١٤E 

WTWN.m،VWL/rev،∆pWKpaK 
٣ J١ J٢אאNW 

אאNאא،Qvאא،
VKאאNאאW 

V
QN v

1000×
=   F١٥E 

WNWrev/min،QvWL/min،VWcm3/revK 
٣ J١ J٣אPmecW 

אאאאאאK
אאאאאW 

60000
pQP v

hyd

∆×
=  F١٦E 

WPhydWKW،QvWL/min،∆pWKpaK 



א ١٧١ אא 
FE אאא
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אאאא،אW 
 

9550
NTP

mec

×
=   F١٧E 

 
WPmecWKW،TWN.m،NWrev/minK 

 
٣ J١ J٤אאηvolW 

אאKא
אאאאאאאא

،א،אא،א
0.9≤ηvol≤0.95:K 

 
٣ J١ J٥אאηmecW 

אאאאאKאאאא
אאאאKאאאא

،אאאאW0.9≤ηmec≤0.95 
 

٣ J١ J٦אאηtotW 
אאW 

mecvoltot
ηηη ×= 

 
א،אאאW 

 

100×⎟
⎠
⎞

⎜
⎝
⎛=

hyd

mec
tot P

Pη 

 
 



א ١٧١ אא 
FE אאא

 
  
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٣ J٢אאאאW 
 

א،אא
Kאא،אK

א،אאאאאא
אKאאאאאאאאא

Kא،אא،אאא
אK 

 
٣ J٢ J١אאW 

،אאאא
،אאאK 

 
  JאאאאW 
 

אאא،אאאאאאא
אKא،אאKאא

אאאK 
אאא،אK،א

אKאא،אאאא
אא،אאK 



א ١٧١ אא 
FE אאא

 
  
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 
 

 
 
 
 

١ J٤٣Wאאאא 
 
  JאאאאאW 

אאאאאW 
• אאאאאK 
• אאאאא"gerotor hydraulic motor"K 

،אאא،אאאא
אאאאKאאK

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 ١٧١ אא 
FE אאא
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 
 
 
 

 
 
 

        
 

١ J٤٤Wאאאאא"gerotor hydraulic motor" 
)Internal Gear without crescent( 

 
ForbitalKE"אא"אאאאאאא

אאאאאאאאא"gerotor"K
אאאאאאא"stator"K

אאאאאאאאK
אאאאאאאK 

 
 

א א
אא 


א
א
אא 

א א 



א ١٧١ אא 
FE אאא

 
  
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 
 
 
 


 

 
 

١ J٤٥Wאאאא"orbital hydraulic motor" 
 

אאאאא،אאא
KאאאאאאאאאאאK 

 

 

 



א ١٧١ אא 
FE אאא

 
  
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 
١ J٤٦Wאאאא 

 
٣ J٢ J٢אאאW 

אאאאאאK
אאאא،אאא

אKאאאK 
אאאא،א،

אK 
،א،א

אאK 



א ١٧١ אא 
FE אאא

 
  
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 
 

١ J٤٧Wאאא 
 

،אאא،אא
170barsאאK 

 
א  א  

1  10  
2  11  
3  12  
4  13  
5  14 א 
6  15  
7  16  
8 א 17  
9     

١ J٤٨Wאאא 
 



 



א ١٧١ אא 
FE אאא

 
  
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אאאאKאאאאK
אאאFאאאEא

K 
אאאאFאאאKE 

אאAA1א،אK 
אאK

אאאאאאאK 
אאא1א2Kאא

א،אאאKאאא
אאאאBB1K 

 
 

 
١ J٤٩Wאאא 

אאאאאאFאאאE
אאאא،אK 



א ١٧١ אא 
FE אאא
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אאאאאFאאאEא
אאK 

אKאא،א
אאא،א2א،

א،אאאאא
אאאא،אאאK 

 

 
١ J٥٠Wאאא 

 



א ١٧١ אא 
FE אאא
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٣ J٢ J٣אאאאW 
  JאאאאאW 

،אאאאאאא
אKאאאא

KאאאאאK
אאאאאאK 

אאאאאKאאא
،אאאא

Kא،אא 
،אאאאFא

אאKEא،אא
אKאF1،אאא

אF2אאאאא،
אאאאא،אK
אא،אאאאאאאאK 

 
א  א  

1 א 5  
2  6 א 
3 א 7 א 
4 א 8 אא 



א ١٧١ אא 
FE אאא
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 
١ J٥١Wאאאאא 

 
  JאאאאאW 

אאאKאאא
אאאאK 

 

  
א  א  

1  7  
2 א 8  
3  9  
4  10 אא 
5  11 א 
6 א 12 אא  

١ J٥٢Wאאאאא 
 



א ١٧١ אא 
FE אאא
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אא،אאKאא
א،אK 

אאאאאאאK،
Kאאא

אKאא"A"אא.
אאאאאא،אאא

אא،אאKאא
אאאא

אKאאאא
אKאאאK 

 

        
١ J٥٣WWאאאאאאא 

 
 



א ١٧١ אא 
FE אאא

 
  
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

א   
1  
2  
3 אA 
4 א 
5 א 
6 א   


٥٤Wאאאאאאא 

 
 JאאאאאאאW 

אאאא،אאאאא
אאאFאאאKE،אא

א،אאKאאא
אאא،Kא

אKאאאאאK 
אFאאאE،אאאאא

אאאK،אאאאא
אK 

אאאאאאK
،אאאאאא

אאא،אאא
אK 

אא،אא
אא،אאאKא

א23°30°Fאאאאא
אאKE 

1 
2 



א ١٧١ אא 
FE אאא

 
  
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 
١ J٥٥Wאאאא 

א  
1 א 
2 א 
3 אא 
4  
5  
6 א 

 
 JאאאאאאאW 

אאאאאאאא
אKא210350barsאK

אאאאK 



א ١٧١ אא 
FE אאא
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 
١ J٥٦Wאאאאאא 

 
א  

1  
2 אא 
3 א 
4 אא 
5 א 
6  
7 אא 
8 א 

 



א ١٧١ אא 
FE אאא

 
  
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 
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K،אאא

אאאא،א
אאK 

אאאW،
K 

אאאאKא
،אאא،אאK 

אאא،אKא
אK 



א ١٧١ אא 
FE אאא
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 
٣ J٢ J٣אאאW 

אאאאאK 
 

 
 
 

 
 
 
 
 
 
 

١ J٥٧W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אK 

 



א ١٧١ אא 
FE אאא

 
  
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 
• אאW 

 
א
א 

אאN(rev/min) 
אFminEאFmaxE

אא
pmax(bar) 

א 
ηvol 

 

 100 3500 170 0.85   

 400 2500 170 0.8  


 

א 500 200 0.9 L 
5 800 200 0.85 אL 

 50 3500 400 0.95  
50 3500 250 0.9 אא 

GאאאאW 
א א א א 







 

א
 

 





 

 

א

א

 
 





  

 

א

א

 
 





  



א ١٧١ אא 
FE אאא
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א  

 

א


  




א
א 

  




א
א 

   



א ١٧١ אא 
FE אאא

 
  
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אא 
•אאאאא

אK 
•אאאאאאאאאK 
•אאא،א

W،אאאW 
GאWאא،אא،אאK 
GWאא،אאאאK 

•אאWאQאא،Vאא،N،
אpא،PK 

•אאW 
G،אאW 

  Jא 
  Jאא 

G،אאW 
 JאאW،אאאא 

  JאאWא،א 
G،אאW 

  JW 
 Jאאאאא 

 Jאא 
 J،אאאא 

  JW 
   Jאאאא 
   Jאאאאא 

•אW 
Gאא 



א ١٧١ אא 
FE אאא
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Gא 
•אאא،א

אאאK،אא
אאאאאאKא

אאK 
•אאWאTאא،Nא،Pmecא،

אא،אא،אK 
•אאאW 

G،אאW 
  Jא 
  Jאא 
  Jא 

Gאא 
G،אאW 

  JW 
 Jאאאאא 

 Jאא 
 Jא،אאא 

  J 



א ١٧١ אא 
FE אאא
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 J١ J 
١W 
V=30cm3א،N=1500rev/minא،W 

١ J אQאאאηvol=0.9K 
٢ J אp=150bar،ηhm=0.9 
٣ J אאP=10KW،אQ=40L/minאp

אאK 
 
אW 

١ J אWmin/5.40
1000

9.0150030
1000

.. LNVQ vol =
××

==
η

 

٢ J אp=150barW

KWQpP
tot

5.12
9.09.0600

5.40150
.600

.
=

××
×

==
η

 

٣ J אאP=10KW،،אQ=40L/minאא،

אWbars
Q
Pp tot 5.121

40
9.09.010600600
=

×××
=

××
=

η
 

 
٢W 

 
Wאאאאאא 

 
١ Jאא،אאא

אאאאK 
 

EF
EF

٢ JאאאאאK 
 

EF
EF
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٣ JאאאאאאאאאK
 

EF
EF

٤ JאאQ=0.01m3/secאאp=10bar
P=10KWאאא100%K 

EF
EF

٥ JאאאT=10N.mאN=1000rev/min
אאPmec=2KW. 

EF
EF

 
٣W 

אPA 50אאאא،
Wאאא 



Gאא
אp=220barsK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK



א ١٧١ אא 
FE אאא

 
  

- ٧٠ -  

 

GאQ
אN=1000rev/minK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

 

 
אאא

N=1000rev/min 

Gאאηvol
p=220barsK 

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK  

 
אW 

GאPA50א،p=220barsאאאW
T=18mdaNK 

GאQאN=1000rev/minWQ=50L/minK 
Gאאηvolp=220barsWηvol=0.98 
 

٣W 
אאאPA2 xxW 

א אא אאV אM(kg)  
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(cm3/rev) 
PA2  32 05115452x32 23.5 
PA2  40 05115502x39 23.5 
PA2  50 05115552x52 23.5 
PA2  57 05115602x57 23.5 

PAC2  25 05114602x25 16 
PAC2  32 05114652x32 16 
PAC2  40 05117102x39 17 

PA2 50אאW 
• אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKK 
• אאVKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
• אMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 

אW 
•  אאW 0511555  
• אאVKWV=2x52=104cm3/rev 
• אMWM=23.5kg  

 
W٤ 

١ Jאאאאא
Nmax=1900rev/minpmax=360barWאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 

  

  

אא 
Vmax (cm3) 

אאא 
pmax

א 
pmax


אT

300bar 
pmax  

5% 

א
אN 
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 
٢ J؟אאאאא 
٣ Jא،א،ηvol=0.9,ηhm=0.9W 

GאQ(L/min)KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 
GאT(N.m)KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKWKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
GאPmotor(KW)KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKW 

  

1000
..

vol
NVQ η

=  אאQ(L/min)  
 

א 
hm

VpT
ηπ ..20

×
=  אT(N.m) 

tot

QpP
η.600

.
=  אP(KW) 

אW 
١ JאאWTVX 120  
٢ JאאאFW0513310،אאW0513315אE 

٣ JGmin/2.205
1000

9.0.1900.120 LQ == 

GNmT 9.763
9,0..20

120360
=

×
=

π
 

GKWP 152
9.09.0600

2.205360
=

××
×

= 

٤W 
TORMOTORאאW 

 
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  
אTF80 אTF80  

 
١ JאTF80אאאא،Wאא
Nא،Tא،p=100barא،Q=20L/minK 
٢ JאTF100אאאאWא
Qא،Tא،N=360rev/min،p=160barK 
٣ JאאאאWאTFא،V=100cm3/rev،

אEא،Wאא،26אאא،1K 
 

 



א ١٧١ אא 
FE אאא
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
  
 אW 

١ JאTF80א،p=100barא،Q=20L/minW 
GאאWN=220rev/min 
GאWT=100 Nm 

٢ JאTF100א،N=360rev/min،p=160barW 
GאWQ=40L/min 
GאWT=200Nm 

٣ JאWTF 0100 E W 26 1 


