//.E\
) )

Check for

updates
st2E37|H| 23| K| H|223& H|3E pp. 5-10 2018H 62 ISSN 1226-7813(Print) ISSN 2384-1354(Online)
Journal of the Korean Society for Power System Engineering http://dx doi.org/10,9726/kspse 201822 3,005

Vol, 22, No, 3, pp. 5-10, June 2018

L28/32H && CIHAXIZ AZEAIEES MsS H|W
Comparison of Performance of Fuel Injection Pump
for L28/32H Middle Speed Diesel Engine

AzE - ZPF - NS DO

Jong-Hwan Kim*, Kyeong-Ju Kong**, Suk-Ho Jung***
and Dae-Kwon Koh***t

(Received 21 March 2018, Revision received 10 April 2018, Accepted 03 May 2018)

Abstract: A fuel injection pump for L28/32H middle speed engine was manufactured by the domestic
technology, then measured its major parts in order to analyze precisely its performance. The
experimental apparatus had been made especially to evaluate the performance of fuel injection pumps
manufactured by a domestic “P” corporation and a foreign “N” corporation and then the injection
pressure and the injection quantity of those pumps had been investigated and compared with each other.
As a result, principal dimensions, injection times, pressure delivery speeds, max. injection pressures and
injection quantities of fuel which could affect the engine performances were very similar to each other.
While residual pressures in fuel injection pump of P corporation was higher than that in N corporation
due to the force of the delivery valve spring.
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Table 2 Comparison of main part dimensions

between P and N corporations

Item P Corp. | N Corp.
Inner dia. (mm) 22.014 22.019
Inner dia.
Barrel | cylindricity (mm) 0.0007 0.0009
Inner dia. 0.06 0.07
roughness (um)
Out dia. (mm) 22.0035 | 22.0085
Out dia.
Plunger | cylindricity (mm) 0.001 0.002
Out dia. 0.03 0.07
roughness (um)
Delivery Out dla.d.(mm) ?11.072 | O11.08
valve Out dia. 006 | 008
roughness (um)
Barrel & plunger 0.0105 | 0.0105
matching clearance
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Fig. 2 3D exploded view of fuel injection pump

manufactured by P corporation

H|

or

FohA PAblA] e AR FEAREEZO 2
grg £ UL Zolth Table 20 HWid, &
2 deEwe] Wue HY X5 Ans JE
YAtk @F oz A9 X4 PAF AFH NAF Al
2% & Aol gtk 238 PAF AlIFY =
9 AFE7 o $5% A2 Yelgth

Fig. 20l 2 ATl AMEs7] 938 Ag=a A
glﬂr/\}ﬁ*ﬁel 3D 2H& UrEWPiE} o] As#

2L e

Pﬂ u{n

2 ATl ol 87 A

THE AE
7] 9] 7H%h‘£°1v}. ASEAEEZIE fAizle
A= Aol YUY F IS ASEANE
zg 7 AZE, °‘u+°l ASEAE 5o
AA gAQRNA ALGSHE F-EFom dA AT
e FEAYE EHE AY 34 FEASIE
Al 55 kwel HAdEEH 93.6%Y &S AT
F AdE mdg Tt Fig 39 @3 2o
I FHolz Yo FEUEES A3 AsiA
0~2000 bar Aol & AT F A& Tz Tl
A A (KistlerAt, Type 4067A2000)2 A&+ T)

Fig. 39 @< ASEAPHEA EAME A5
S A AR MAAd-ERE 100402

2
U@ @
== @
o mem (@
o=
@ Fuel injection pump ® Rotary encoder

2 Fuel injection valve @ Pressure sensor

@ Control system & Measuring cylinder
@ Electricity rotary motor @ Roller guide

@ Fuel cam

Fig. 3 Experimental apparatus in order to analyze
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Table 3 Test conditions of fuel injection pump

Item Condition
Rotation speed of motor 370 rpm
Supply pressure 3.5 bar
Plunger stroke 100 cycle
Nozzle opening pressure 320 bar
Nozzle hole o
(Diameter x No. x Angle) 0.39x10x148
MR3
Test fuel (1021 cSt. at 40°C)
Pressure pipe
(Diameter x Length) 5770 mm
Control rack position 14, 21, 28, 35 mm
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Fig. 4 Outlet pressure of fuel injection pump due to

rack positions

3 Hxzo] E7} vld FeE e
Wi 92@ A ¢#H-e PAHE 1,062 bar, NAHE
1,049 bar2 PARZ} oFgF AT AL HId AF
< ez ok o =8 ol F9 shue
I #F W doldlE B fEoE AsdTh P
A AE] Zehe oF 155 bar, NAF AIE-S 95 bar
24 PAZF NARETDE oF 60 bar ETF 22 7 &
4w o] oW BAMAI|ZF EFojxln B
AP B 23l Fo) qtEwsl 2= AXA = o
AL Boll 4&s vA 4 Jdoh =9 F AFY
3} Aol EEWH O
Ats

1_.

3.2 HRRALE
Fig. 6°l= & ZA Ao & A8 BAEY] =
dtE 2 z

1200
-~ e RP 14mm
1000 7 A
P - R.P21mm
= 800 / \\ RP28mm |
2 = — —R.P35mm
o 4 \ \
£ 60 Za— \
a J‘h A § \
& 400 = \
4 |
/i
200 # : \1 o
I 8 o A O PO ]
0 . . O TV ‘
-25 -20 -15 -10 -5 0 5
Cam angle(deg)
(a) N corporation
1200
1000 ~ \\ R.P 14mm
U — R.P 21mm
+ 800 ) R.P28mm
a
o \ — —RP35mm
5 600 A
5 \
2
H [ \
& 400 I \
[ \
/ N | \" r .
200 P A ‘. Vi \,#’fr"’gy-/:"tfh"i
0 . . .
-25 -20 -15 -10 -5 0 5

Cam angle(deg)
(b) P corporation
Fig. 5 Inlet pressure of fuel injection nozzle due to

rack positions

275
) =P Corp.(Korea
S 25 pKorea) Z
g =&-N Corp.(Japan)
g
S 175
1=
5 15
)
3
g /
c
8 75
g :7
L)
=
- 25 L L

10 15 20 25 30 35 40
Control rack postion(mm)

Fig. 6 Comparison of injection quantity due to rack

positions

Utk T EZ 7|L7]= PAF ASEAREZI)
973, NAF A8 BAME =7} 9572 Ao H|<$=3 4
S UEidS 2y NARY AR EAREEZTL
PALS] AREANEZRU BE A EA M of
20 cc AE A5 BEANEFo] BT ASEANEX

o}

r{r

ot =217 || 3 ety x| M223 N3, 2018E 6¥ 9



AEE A9 fAE =AY 4 A= Eﬂa
(pointer)7} o] o] F
T AASEA EAE
71717} vlszshy] o

=

1%’“9}5%1

flr
2
g 2
=
2
2
=
3
N

S
ol

4%

i
o
N
_}L
Z
_|>;
0 o
re
i
i
>
ot
(&l
to
o
X
K o lo

A 514 2] ARl A FE F
FE FYSHA RO pA AREA
o

B
i

Z FL TR
>

=
o
T,
It
gy
>

N
o
fru
f
ro
)
[
v
T
3
23
o
of?
o2t
S

o AT
>
o F o
e off o

h

¢

U HZZE L28/32H 4 UAAIE AgE
AFHEZE PARIAM LS, F8 Agst 2=
£ A 43t NARY] A48 AFH vlaskdch
a8l AEFe] Ay HIEE Y5t Ad AXE
Azete] AREAREZO EZARMY 9 EAFES
4% A9E j%}tﬂ o537} 2
HI7HE flete] EARSE
T9] EAAIZIE -19°CA, 4

o &5 1,688 m/s, ) BAE S
PALS] AEEARHE 1,061 bar, NAFS] AFEAMY

2ol 487t HelEvtE £

il

g
ol

M
$

o

5

rg o
o
01(‘

u

T

2) iaddHE ST EAES BE HES
2 Aol A F 20 cc BE EHO
<] @E%A}%E A 712

N
o
NI
2l
N
N
R
X
o
)

o] =&

FAUE
201733yl 9Jste] AFH

rlo

10 St=sTASEYX| H22# M3z, 2018'H 69

S - IA

References

.S. H. Ryu, D. H. Kim, B. S. Kim and T. H.

Park, 2011, "Optical Observation of Cavitation
Phenomena in Diesel Fuel Injection Pumps",
Journal of the Korean Society of Marine
Engineering, Vol. 35, No. 4, pp. 460-467.
(DOI:10.5916/jkosme.2011.35.4.460)

. G. W. Kim, 2012, "A Study on the Analysis of

Fuel Injection Pump for Marine Diesel Engine",
Master’s thesis, Korea Maritime and Ocean

University.

. Y. J. Yang, 2012, "Study on Simulation of Fuel

Injection Pump for Marine Medium Diesel
Engine", The Korean Society of Manufacturing
Process Engineers, Vol. 11, No. 6, pp. 123-129.

. Y. J. Yang, 2013, "Study on Simulation of Fuel

Injection Nozzle for Marine Medium Speed
Diesel Engine", The Korean Society of
Manufacturing Process Engineers, Vol. 12, No. 3,
pp. 41-47.

. H. K. Kim, 2003, "A Study on the Analysis of

Fuel Oil Supply System and Configuration of
Manufacturing Technology of Fuel Oil Injection
Pump for 2-Stroke Marine Diesel Engine",

Master’s thesis, Pusan National University.

. R. H. Park, 2015, "A study on the WCC Coating

for injection pump plunger reduced by cavitation
phenomena coated pump application to medium
speed diesel engine", Master’s thesis, Pusan

National University.

. S. H. Hong, B. Lee, Y. J. Cho and J. K. Park,

2015, "Optimal Design of Clearance in Fuel
Injection Pump", Journal of the Korean Society
of Tribologists & Lubrication Engineers, Vol. 31,
No. 4, pp. 148-156.
(DOI:10.9725/kstle.2015.31.4.148)



	L28/32H 중속 디젤엔진용 연료분사펌프의 성능 비교
	1. 서론
	2. 실험장치 및 방법
	3. 결과 및 고찰
	5. 결론
	References


