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אאאאאW

• אאאא 
• א 
• א 
• אא 

אאאא،אאאא
אאאK

٥J١ אא
אאאאאא٥J١W

• א(Signal Conversion)،א 
• אאאאא

،אא 
• אאאאאא

א(Control Valve)K
٥J٢ אTransducers

אאאאאאא
אאאאאKאאא

• ٤ ٢٠ mA  
• א(Pneumatic Signal)א٣ ١٥ psi 
• אTTL 
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٥J٣ אActuators

אאאאא
• אאאPneumatic Actuators 
• אאElectrical Actuators 
• אאHydraulic Actuators

٥J٣J١ אאא
אאאאאא

אאאKאא
F=(P١-P٢)A 


(P١-P٢)Wא(Pa)

AWא(Diaphragm Area)אm٢
FWאא(N) 
،אאאאא،

אKאאאאא
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א
א
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אאAir Motors،K

אאאAir MotorsW
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אאאK٥אJ٤א،
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٥J٣J٢ אאElectric Actuators
אאאאאK

W
• אDC Motor ActuatorsK
• אAC Motor ActuatorsK

 
 

٥J٣J٢J١ אאאאאW
אW

• Filed-Controlled DC Motor 
 א٥J٦

٥אJ٤א




א٢٤٢אאא
אא




- ٨١ - 

 
 


 
 

אאאאאאאאא
אאאא(armature winding)א

،אאאאK
אאאאאא“vf”אא“If”

אא،אא(magnetic field flux)א
אאאאא(armature flux)א“Ia”،
א(Torque)אאאאא

אאאK
אא“T”א“If”א
אא“Ia”


א“Ia”אא“ω”
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א“If”אא،
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• אאאא 
Armature-Controlled DC Motor 

אאאאאvfאIf،אאא
אאאא،א
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٥J٣J٢J٢ אאAC Electrical Actuators

אKאאא
אא(Synchronous AC Motor)אאאא(Asynchronous AC 

Motor)K

אאא


א
אאאא

א
א

א

vf 
If 
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(Linear Hydraulic Actuators)א
(Rotary Hydraulic Actuators)K

אאא
אאאא

אא،
אKאאK

• אא(Single-Acting Actuator)F٥J١٠JE
א(Piston)אאאא

(Push Rod)אאאאK
אאאFאEOperating Medium

א“A”אא،א
אא“A”א

אK 
• אאאאאDouble Acting Actuator  with 

Single Rod F٦J١٠JEא،א
א“A”“B”

Forward or Reverse Motion)KE 
• אאאDouble Acting Actuator  with 

Double Rodאאאאא
،אאF٦J١٠JE،

אאK 
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٥J٣J٣J١ אאאאRotary Hydraulic Actuator
אאאאאאאאאאא

אאא،KאאK
אאאאאאא

א،אאאא
אאMachine-Tool Control SystemsK

٥J١١אא
Variable Stroke PumpאFixed-Stroke Hydraulic Motor،

אאאאK
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אאאאאאאK

אאאאאא،
אאKאאאPneumatic Control Valves 
א٥J١٢א،אאא

אאW
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• אValve Body 
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• אDirect Action Valvesא
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• אReverse Action Valvesא
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٥J٥ אאאControl Valve Sizing
אאאאא
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אאא١אpsiKא
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PP

CQ 21 −=

• אW
)460(

))((
960 2121

+
−+

=
TG

PPPP
CQ

R
vG

• W
21

2190
VV
PP

CW v +
−

=

W
CVWאValve Flow Coefficient
 GRWאGas Specific Gravity 
 GLWאא Liquid Specific Gravity
 WWאSteam Flow Rate(lb/hour) 
 P١WאאValve Inlet Pressure(psi) 
 P٢WאאValve Outlet Pressure(psi) (psi)

QGWאGas Flow Rate(ft٣/hour at ٧}١٤psia and ٦٠°F )
QLWאLiquid Flow Rate (Gallon/min) 
 TWאאGas Temperature(Degree F) 
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V١WאאאSteam Specific Volume at the Valve 
Inlet  (ft٣/lb) 

V٢WאאאSteam Specific Volume at the Valve 
Outlet(ft٣/lb)

    
W

אאא
GL=٩٢}٠،Qmax=٣٢٠Galon/lmin،P١-P٦٠=٢psi،אSafety 

Factor=٢٥}٠QL=٢٥}١Qmax
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אW
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21 PP
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٥J٢ אאאאא 
٥J٣ א
٥J٤ אא
٥J٥ אא
٥J٦ אאא
٥J٧ אאא
٥J٨ אאא 
٥J٩ אאא 
٥J١٠ אאא
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א


AC Motor 

Actuator 

Analog 

אArmature 

אAutomation 

Block Diagram 

Bode Diagram 

Cascade 

אאCharacteristic Equation 

Characteristics 

Chart Recorder 

Closed Loop 

Compensator 

Control system 

Control Valve 

אאאאControlled Variable 

Controller 

Critical Damping 

אCutoff Frequency 

Damping 

DC Motor 

אDelay Time 

Derivative 

Derivative Controller 

Design 
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Digital 

אא Disturbance 

،Dynamic 

Error 

Feedback 

Feedback Path 

אאFinal Control Element 

Flow Meter 

Flow rate 

Forward Path 

אFrequency Response 

Gain 

אGain Crossover 
Frequency 

אGain Margin 

Hydraulic 

Input 

Integral 

Integral Controller 

Lag Compensator 

Laplace Transform 

Lead Compensator 

Level 

Magnitude 

Manual Control 

Matrix 

Motor 

Open Loop 
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אOscilloscope 

Output 

אOver Damping 

Overshoot 

אParallel 

אPeak Time 

אPerformance 

אאPermanent Response 

אPhase Crossover Frequency 

אPhase Margin 

אאPhase Shift 

،אPneumatic 

א polynomial 

אPotentiometer 

Process 

אאProgrammable Logic 
Control 

Proportional 

Proportional Controller 

Reference Input 

אResonance Frequency 

אResponse 

אResponse Curve 

אRise Time 

Root 

Sensor 

אSeries 

א،אSet Point 
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אאSettling Time 

אSignal Conditioning 

אSignal Conversion 

Simulation 

אSpecification 

אאStability 

אאStability Criteria 

אStep Input 

אStepper Motor 

Summing Junction 

System 

،אTachometer 

Take off Point 

אאTime Constant 

אTime Domain Response 

Transducer 

אTransfer Function 

אTransient response 

אTwo Position Control 

Underdamping 

אUnit step 

Unity Feedback 



א٢٤٢אאא





 - ٩٧ - 

אא


١. Johnson, C. D. Process Control Instrumentation Technology, Prentice Hall, 
٢٠٠٢ 

٢. Bateson, R. N. Introduction to Control Systems Technology, Prentice Hall, ٢٠٠٢ 

٣. Ogata, K. Modern control Engineering, Prentice Hall, ١٩٩٧ 
٤. Dorf, R. C. and Bishop, R. H. Modern Control Systems, Addisson Wesley, ١٩٩٨ 

٥. ،אאאאא،
،אאא١٩٩١  





א٢٤٢אא





 

א


אאWאא١
אא١

٢
١J١אאאא٣

١J١J١אאWאא ٣
١J١J٢אאWאא٤
١J١J٣אאWאא٥

١J٢٨
١J٢J١א٨
١J٢J٢א٨
١J٢J٣א٨
١J٢J٤א٨

א٩
١٠

אאWא١١
א١١א

١٢
٢J١אא١٢
٢J٢١٥

٢J٢J١אאא١٦
٢J٢J٢א١٧

٢J٣אא١٨
٢J٣J١אאא١٩
٢J٣J٢א٢٥

א٣١



א٢٤٢אא





 

٣٢
אאWאאא٣٥

אא٣٥
٣٦

٣J١אא٣٦
٣J١J١אאאא٣٨
٣J١J٢אאאא٣٨
٣J١J٣אאא

א
٣٨

٣J١J٤אאא٣٩
٣J٢אא٤٤

٣J٢J١אאאא٤٥
٣J٢J٢אאאא٤٦
٣J٢J٣אאאא٤٦

א٥٤
٥٥

אאאWא٥٧
אא٥٧

٥٨
٤J١א٥٨

٤J١J١אא٥٨
٤J١J٢אא٦٠

٤J٢א٦١
٤J٢J١אא٦١
٤J٢J٢אא٦٤
٤J٢J٣אא٦٦
٤J٢J٤אא٦٧



א٢٤٢אא





 

٤J٢J٥אאא٦٩
٤J٢J٦אאא٧٠
٤J٢J٧אאאא٧٢

א٧٤
٧٥

אאWאא٧٧
אא٧٧

٧٨
٥J١אא٧٨
٥J٢א٧٨
٥J٣א٧٩
٥J٣J١אאא٧٩
٥J٣J٢אא٨٠
٥J٣J٣אא٨٤

٥J٤אא٨٦
٥J٥אאא٨٧

א٨٩
٩٠

אא٩٢
٩٣

אא٩٧






 















 

 

 

 

 

 

 

 

 



אאאאאא

אאFאEא

GOTEVOT appreciates the financial support provided by BAE SYSTEMS       



