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Abstract: Diesel engines have the advantages of good fuel efficiency and low emissions. Therefore, car

makers have been developed various kinds of diesel engine management system to clean up emissions

while improving fuel efficiency. One of them is the common rail system. In the common rail system,

diesel fuel is injected into the combustion chamber at ultra high pressures up to 1,800 bar to ensure more

complete combustion for cleaner exhaust gas, and highly precise multiple injection reduces NOx emission,

combustion noise and vibration. Generally speaking, common rail system consists of booster pump, high

pressure pump, common rail, injectors, control valves, and sensors. The high pressure pump receives low

pressure fuel from the booster pump and supply high pressure fuel to injectors through the high pressure

common injection rail. Therefore, high pressure pump has an important role in common rail system. In

this paper, we have investigated the performance of high pressure pump of common rail system.

Key Words : Common Rail, High Pressure Pump, Suction Valve, Pumping Valve, Direct Injection

1. M B

AAYY ZHEA(CRDI, Common rail direct
injection) A28l 7]Z2] OAARNE 7| oz
ARG oz A AR EARFEE 1,800 bar ©]

el no g sigete] AMH LS Tt A
ER ARE BABle AMZR #4 tAd o
o olEjd dme) wugtstel ARE Fajo) <A
E VIR A8 vEsE beddla, 9% v
sle A5E gAdLed 7MgAl A&RAA 2 7
a7k HiEe FHase =3 AR Y A2
22 AFE 241413‘4*8}04 17} G AFe

waksl Pl 2

HER AH&KAE
Lol AEEHE g¥rEQl o
E3 g &F¥o] A F/hdh
A H Y- Fig. 1049 Zo] Ao dsd
oAl A PEEZ(fuel pump)e AX FTFH AY
astslete] Ao FFste 19E
A

oga=
A=

= 3gPIlN FFE Y] ASE YAHo
2 ASE AL, AdHLe] dHe s
EogYagny, ANdYe) gEe S45E o
G, ARE A YR BASE AdE, =
£ ZAE Aofsts AAAZAECMS 7IEh
WA Foz TAF T

rolze) ; Alethstw A5 AZ 3t
il : charity@silla.ac.kr, Tel : 051-999-5468

*Choon-Tae Lee :
Engineering, Silla University
E-mail

Department of Automotive & Mechanical

. charity@silla.ac.kr, Tel : 051-999-5468

st =247| 4 2ote x| M178 Mex, 20133 12¢ 5



ARY AAYE DU

(a) System overview

Fuel metering control valve

High pressure
fuel pump — |

Fuel rail pressure control valve

Fuel filter

Electric fuel
pump

== oW pressure
= High pressure
mmm | eak back/return

Injectors

(b) Schematic diagram

Fig. 1 Common rail direct injection system for diesel

engine
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Fig. 2 High pressure pump of Bosch and Delphi Co.

Table 1 Difference between CP1, CP3 and Delphi

CP1 CP3 Delphi
Control of . .
fuel quantity outlet inlet inlet
Fuel
temperature (@) @)
sensor
Pressure limit
O
valve
Fuel Easy to | Not easy | Not easy
temperature go up to go up | to go up
Low pressure | Electric Gear Vane
pump type type type
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Fig. 4 Operating principle of high pressure pump
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Table 2 Simulation parameters

No Parameter Value

1 Supply pressure at pump inlet 3 kgf/cm2

2 | Number of piston 3

3 | Piston diameter 12 mm

4 | Diameter of suction valve 9 mm

5 | Diameter of suction valve hole 6 mm

6 | Spring rate of suction valve 300 N/m

7 | Mass of suction valve 05 ¢g

8 | Diameter of pumping valve 10 mm

9 | Diameter of pumping valve hole 6 mm

10 | Mass of pumping valve 1.0 g

11 | Shaft speed 2,000 rev/min

12 | Displacement of eccentric cam 6.8 mm

13 | Oil density 850 kg/m3

14 | Oil bulk modulus 17,000 bar

15 | Oil temperature 40 degC
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Fig. 6 Pumping chamber pressure P,
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