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Chapter 11 
 

 ركات  لدييز  ال  ضخات  لدىقىد لديواليًُ ولىِ ط  ولدي تس أجهزَ وقىد
Diesel Engines Fuel Systems Of In-Line And Rotary Fuel Pump Types 

 11.1 ُللمقيضIntroduction

15:1151

1

2

3

4
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 11.2أجزلء جهتز لدىقىد  

Fuel Tank طزلن لدىقىد11.2.1

50200

2001000

11.1

(fuel feed pump)



305 

 (: أجزلء جهتز وقىد لدييز 11.1طكل )

Feeding Fuel Pumps تغذيُ لدىقىدضخات  11.2.2

(carburetor

(fuel pump)

 ضخاُ تغذيُ لدىقىد ضن لدنىع للمًكتيًك11.2.2.1ٌ
Mechanical Feeding Fuel Pump 
 

(diaphragm feeding fuel pump)

(single and double action pumps)
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 ضخاُ تغذيُ لدىقىد ال  للمكبص لدتردد11.2.2.1.1ٍ
Reciprocating Piston Feeding Pump 

(priming pump)

(check valves)(piston)

(Tappet)

11.2

(check valves)(suction)

(discharge)

(piston)

(suction side)

(discharge)

 (: ضخاُ تغذيُ لدىقىد للمًكتيًكًُ ال  للمكبص لدتردد11.2ٍطكل )
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(piston)A

11.2A(discharge)

11.2B

(discharge)

11.2B

11.2C

(double action pump)

(single action pump)

11.2

Priming Pump للمخاُ لدتحخيري11.2.2.1.1.1ُ

(priming pump)
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11.2

11.2Adischarge

 ضخاُ تغذيُ لدىقىد للمًكتيًكًُ ال  لتذجتب لتذتجز11.2.2.1.2
Diaphram Mechanical Fuel Feeding Pump 

(inlet)(outlet)

(inlet valve)(delivery value)

(Diaphragm)(levers A and B)

(priming lever)11.311.4 

(fabric impregnated with synthetic rubber)

Eccentric cam
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 ال  لتذجتب لتذتجزضن لدنىع للمًكتيًكًُ لدىقىد (: تشط  ضخاُ تغذيُ 11.3طكل )

U

(Inlet valve)
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(outlet valve)Exit valve11.4

Drain holeorbreather hole 

 (: طكل تزشم لمخاُ تغذيُ لدىقىد ضن يىع ال  لتذجتب لتذتجز11.4طكل )
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11.3

 ضخاُ تغذيُ لدىقىد لدكهركبتئ11.2.2.1.3ًُ
Electrical Fuel Feeding Pump 
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(11.5

(Diaphragm)

(Inlet valve)(outlet valve)

(contact point)

(Solenoid)(Rod)(magnetic armature)

(Return spring)

(contact point)

(Rod)

(chamber)

(inlet valve)

(contact point)

 ضخاُ تغذيُ لدىقىد لدكهركبتئًُ(: 11.5طكل )
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(outlet valve)

Fuel Pumps ضخات  لدىقىد11.2.3

fuel 

pump)(in –line(rotary pump)distributing pump)

(Cummins)(combined fuel pump)

(Robert Bosch) 

In-line Pump ضخاُ لدىقىد ضن يىع لىِ ططتً ولدي11.2.3.1

(Fuel injection pump)

11.6
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 (: ضخاُ لدىقىد لىِ ط  ولدي ولمىد لدكتضت  لدذٍ يظغل للمخات  لدضغير11.6َطكل )

(plunger)(barrel)(delivery 

valve)(cam follower)(cam)

(rack control)11.7

Plunger لدكبتض 1.

steel(vertical 

groove)

11.711.8

(effective 

stroke)

(Effective stroke)

11.8



315 

 (Inline-fuel pump(: ضخاُ وقىد لدييز  ضن لدنىع لىِ ط  ولدي )11.7طكل )

( يزدلد طى  لدظىط اىمت أتجهنت للى يمين  Effective stroke(: ابتض لدىقىد )لدظىط لدفعت  11.8طكل )
 لدظكل
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11.8

barrel للاسطىليُ 2.

(barrel)

0.001mm) 

(two ports)

11.9

 وطركيقُ ضخ لدىقىد بىلسطُ لدكبتض (barrel)(: للأسطىليُ 11.9طكل )

The Plunger Control لدشًطركَ لىِ دركاُ لدكبتض 3.

(plunger control lugs)

sleeve)(plunger control11.10(barrel)

(sleeve)(quadrant)
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rack

(quadrant)(sleeves)

(barrel)

 rackدتغير طى  طىط لدكبتض )لدطىدٌ  rack and quadrantللمشننين  لستايلم(: 11.10طكل )
 (quadrantولديلئركٍ 

The Delivery Valve )صمتم لدتضركيف( للإطركلجصمتم  4.
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(face)(seat)

collar

11.11

(a ُلدكبتض وللأسطىلي :)barrel  للإطركلجوصمتم 
 ولدنتبض للإطركلج(: صمتم b) )للأسهم تمثل دطى  لدىقىد للى دًز لدكبتض(

 هويتبخ للإطركلج( لدكبتض وللأسطىليُ وصمتم 11.11طكل )

(550kN/m2)

(collar)
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The Cam And Cam Follower لدكتضُ وتتبع لدكتضُ 5.

11.611.7

(1342)

900(1)

(3)90o(3)

(4)90o11.6(cam follower)

(roll)

11.7

Fuel Pipes أيتبًب يقل لدىقىد 6.

The Operation Of The Fuel Pump طركيقُ تظغًل للمخا11.2.3.1.1ُ

(barrel)

(barrel)

(rack)
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11.811.9

550kN/m2

11.11

11.12

collar

 (: ضخ لدىقىد بىلسطُ ابتض للمخاُ للى لتذتقنُ 11.12طكل )

11.8
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11.9

(effective stroke)

11.8

Injectors لتذتقنت 11.2.4

Atomizer

11.12

11.13

 (: أجزلء لتذتقن11.13ُ)طكل 

nozzle needle valve

spindle
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(valve spring)

Adjustment sleeve

(fuel inlet)

body)(Injectorfuel gallery

(Back leakage fuel)

 طركيقُ لمل لتذتقن11.2.4.1ُ
Operating Method Of The Fuel Injector 

(fuel inlet)

(spindle)

11.1

(pintle)11.14
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(pintle)11.14

(pintle)

(Pintaux)11.14

(d بنتل او )
 لدفتحُ لتدتيبًُ

(cأيى )ع لدبنتل او ل
 لدنهتيُ للماركوطًُ

(b َضتعيد )
 ( فتحُ ولديaَ) لدفتحت 

 (nozzle valve types(: أيىلع تشتىفُ ضن لدضمتضت  للمنفثُ )11.14طكل )
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 جهتز وقىد لدييز  او للمخاُ لديواليًُ أو )لدركدىيُ(11.2.5
Rotary Pump Fuel System 

 جهتز لدىقىد او للمخاُ للمًكتيًكًُ لديواليًُ )لدركدىيُ(11.2.5.1
Mechanical Rotary Pump Fuel System 

Introduction للمقيضُ

(inline fuel pump type)

(Rotary pump)

Rotary Fuel Pump ضخاُ لدىقىد لديواليًُ )لدركدىيُ(11.2.5.1.1

11.15

1Drive shaft)2

(Pump housing)3(Governor)4

(Pumping plungers)5(Hydraulic Head)6

(distributor rotor)7(Transfer pump)8
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(Pressure Regulator Assembly)9

 (: ضقطع لركضٌ في ضخاُ لدىقىد لديواليًُ )لدركدىيُ(11.15)طكل 

Transfer Pump ضخاُ يقل لدىقىد 1.

(feed 

pump)(filters)

(transfer pump)(blades)

11.16

(inlet port)

(outlet port)(rotor)
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(900)

(blades)

(rotor)

(a ُسحب لدىقىد ضن فتح :) للمنقطُ( للإدطت( 
inlet port 

(bدضرك لدىقىد وضغطُ بين لدزلنفتين :) 
 (blades 1 and 2) 2و  1

(c( ُدفع لدىقىد طتاج للمخا :)outlet port بىلسطُ لدزلنفتين )2و  1 
 4و  3وسحب لدىقىد بىلسطُ لدزلنفتين 

 fuel transfer pump(: ضخاُ يقل لدىقىد 11.16طكل )
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11.16 a,b,c

1211.16a

2

11.16b1

11.16c

123

4

Hydraulic Head لدركأض للهًياودًكٌ 2.

(distributor rotor)

(bores)

3(charging passage)11.17

(transfer pump)

(metering valve)1

(charging passage)3

11.18(inlet port)

(fuel to injector)
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Distributor Rotor للمىزع لديولا 3.

11.18

(fuel port)

(outlet port)(fuel to injector)

(1800)(900)

(plungers

 (: جهتز لدىقىد ضن لدنىع او للمخاُ لديوالي11.17ًُطكل )
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(rollers)

(shoe)

11.19

(leaf spring)

(screw leaf spring)

(rotor)(distributor valve)

11.176

(transfer pump)

11.19

(aلييفتع لدكبتسين للى لترتاج دشحب لدىقىد :) 
 )لدًشتا(

(bلييفتع لدكبتست  للى لديلطل دخخ لدىقىد :) 
 )لدًمين(

 للهًياودًكٌ(: للمىزع لديولا دلطل لدركأض 11.18طكل )
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 (: للمىزع لديولا وأجزلءه للماتىفُ ولدكبتست 11.19طكل )

(metering 

valve)

11.17

Cam Ring لدكتضُ لتذىقًُ 4.

(rotor)

(rollers)

11.20



331 

وزلتيف ضخاُ يقل لدىقىد ودولا تىزيع  (Rollers)لتذىقًُ وللأسطىليت  للمعييًُ  (: لدكتض11.20ُطكل )
 لدىقىد وجهتز تقييم تىقًت ضخ لدىقىد للى لتذتقن لدذلتٌ لدتظغًل )للأوتىضتتًكٌ(

 جهتز تقييم ضخ لدىقىد لدذلتٌ )للأوتىضتتًكٌ( 5.
Automatic Advance Of Fuel Injection Device 

11.15(advance 

piston)11.20

(transfer 

pump)
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Mechanical Governor للمتحكم للمًكتيًكٌ. 6

(weights)

(weight retainer)(governor arm)

(governor spring)

11.21)11.17

11.17a

a

b

 (: طكل تزشم دىمتحكم لدذلتٌ لمخاُ لدىقىد ضن لدنىع لديولا11.21طكل )



333 

c

(metering valve)

df

11.21

Pressure Regulating Valve صمتم تنظًم لدخغ  7.

(transfer 

pump)

(Regulating Piston)

(Regulating spring)11.22

(Regulating slot)

(pump inlet)

 (: صمتم تنظًم لدخغ 11.22طكل )
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(Discharge to Rotor)

(Regulator 

spring)

(Regulating slot)

Delivery Valve FUEL صمتم إطركلج أو تشىًم لدىقىد 8.

11.23(delivery valve)

(Distributor rotor)

(Discharge Port)
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 (: صمتم إطركلج لدىقىد11.23طكل )

Metering Valve صمتم ضعتيركَ لدىقىد 9.

11.24

(circular fuel passage)
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 (: صمتم تحييي امًُ لدىقىد11.24طكل )

Pump Operation Rotary طركيقُ لمل ضخاُ لدىقىد لديواليًُ 10.

(transfer pump)

(Feeding Pump)11.24

(Head passage)

transfer pump pressure regulator

(transfer pump)

(cam ring)
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(metering valve)(charging 

passage)

(Distribution Rotor)11.17

Fuel inlet port

11.18

(delivery valve)

 11.3ُدكترويًجهتز لدىقىد او للمخاُ لديواليًُ للإ  
Fuel System Of The Electronically Controlled Injection Pump 

11.25

1(fuel inlet fitting)2

(Fuel, return line through pressure regulator) 3

(heavy duty drive shaft)4

(Transfer pump)5(Cam ring)

6(Distributor rotor)7

(Poppet valve)(delivery valve8

(fuel control solenoid)9

(discharge fittings with snubber components)
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 ُدكترويً(: ضخاُ لدىقىد لديواليًُ ال  لدشًطركَ للإ11.25طكل )

Transfer Pump Pressure Regulator ضنظم ضغ  ضخاُ يقل لدىقىد 1.

11.26)(regulating sleeve 

assembly)

(Adjusting Plug Assembly)

(Spring)

(Regulation piston)

(Piston stop)

11.26a

11.26a
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(transfer 

pump)

(Slot)

11.32

11.26b

(a اسم تخطًطٌ لمنظم لدخغ :) (b للأجزلء لتذقًقًُ لمنظم لدخغ :) 
 (: صمتم تنظًم ضغ  ضخاُ يقل لدىقىد11.26طكل )

Fuel Control Solenoid ُ لىِ لدىقىددكترويًجهتز لدشًطركَ للإ 2.

(distributor rotor)11.27
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1(Armature pin)2

(Poppet valve)3(Solenoid 

terminal)4(Solenoid Assy.)5(armature 

cover retainer)6(Adjustable Spacer retainer)

7(Crush washer)(Poppet)

 (poppet)(: ضىفت  تظغًل صمتم لدـ11.27طكل )

 ُ لىِ لدىقىددكترويًجهتز لدشًطركَ للإ لمل طركيقُ 3.
Operation Fuel Control Solenoid 

(transfer pump)

(Poppet)11.28

(Poppet)

(charging passage)

11.17
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 ضفتىح( Poppet(: طركيقُ ضىئ جهتز ضخ لدىقىد )صمتم لدـ 11.28طكل )

 

 Fuel Discharging To The Injectors                         طركيقُ ضخ لدىقىد للى لتذتقنت  4.

11.29

(Poppet)

(transfer pump)

(fuel control solenoid)(Poppet)

11.30
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 يتًجُ ولييفتع لدكبتست  للى لديلطل (poppet)(: تيفق لدىقىد ضن طلا  لدـ 11.29طكل )

 

 ضغىق (Poppet)(: ضخ لدىقىد للى لتذتقنت  و صمتم لدـ 11.30طكل )

(Poppet)

(transfer pump)

11.29
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Fuel Reflex Wave صمتم ضتيع ضىجت  لدىقىد لدعكشًُ بعي لتذقن 5.

11.31

(plungers)

 (: صمتم ضتيع ضىجت  لدىقىد لدعكشًُ )بعي لمىًُ اش لدىقىد(31 .11طكل )
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 11.4ُدكترويًطركيقُ لمل ضخاُ لدىقىد لديواليًُ للإ  

11.32

(feeding pump) 

(lift pump)

(Inlet fitting and 

filter)

(transfer pump)

1141.57kN/m2

(transfer pump porting screw)

(Head 

locking screw)

(charging Accumulator)

(transfer pump)

(vent wire assembly)

(return fitting and housing pressure regulator)



345 

 (: تشط  يىضح أجزلء للمخاُ للماتىفُ.11.32طكل )

 

(poppet)

(Fuel control solenoid valve)

(return fitting and 

housing pressure regulator)

11.33
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 دىحتقنت .ُ في دتدُ ضخ لدىقىد دكترويً(: طكل تزشم دىمخاُ لديواليًُ للإ11.33طكل )


