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Abstract -The main engine of a vehicle is used an common rail diesel engine for improving the efficiency
of the whole load area. However, the generator engines is still used mechanical fuel injection valve drive cams.
In addition, most of generator engines is applied a part-load operation of less than 50%. Therefore, diesel en-
gine of vehicle set at 100% load is necessary to readjust in order to perform efficient operation because of
part-load operation. In this study, the objective is to report the results of the part-load fuel consumption im-
provement by injection timing readjust to identify the operational characteristics of a generator engine cur-
rently operated in the facilities.

Key words : part-load, common rail, generator engine, fuel consumption.

L ME 7)ol 2] -85 2L

http://dx.doi.org/10.7842/kigas.2016.20.4.58

A= 29 A& Aduk-golnt

7129 QA= i) W57 A
FAoE AFEo Yoz Q3| Ao B
™ 1 oh= 22 7] (Generator) 2] 710]
T} o) 2 Asf) AA) A Zoll T =) 3 Q)

N
in's

oft

S

Yl
™30 e 2y

= o

=
- =
=5

B
ok ol:o

TCorresponding author:ksc8932@hanmail .net
Copyright (© 2016 by The Korean Institute of Gas

g oz sE /\P% < I E FYHA A=
U= Aotk o] = Adutolut 2ol vl F 4l A&

BB A E SALE = A ~E Y EA O F Q) OH
A2E = QRlo] HstA AAIH oS Kok, &
Soll gk o] AR7}F FE3] B2 om gt &
ATolAE mid FuellA 755 Ol“ H & = 2| 9t
[1] ™E7FA7F50% 0174 Holdls A2 Be %l 7
2R & g5t dAro REg d5H 8 &5

- 58 -



A d Al ddr] e Ay

At AU R AR FS A 7HA 7] 31, vl g0l f2] g
100kWeg ©]7d2] Tz o] 7hsgh AL HA| 28-S
ATt} ) oju) AFREE AW TEEAH
QA AR Y AN S AESHH, T FEo] 3L2] &
HoloZ o] 5 2 E T A LAY 2 /LS T, Fig.
194 B = nle} 2o §Hs) 97| A 2 Fxdl=

Y AG S AIEE AT
171& A A Z3he] HR 7= A 85 AbdE A9
71E8] Aoy} ApFg A& WA 7] & A
AR E =8 A dou 23] A Y T A
Ao ek AFAte] A9 MR Aol &
o]7] flsted MAp2] Al o] AHEE I 9l o
A7) )RR 2 0] 50% o] 5o FE-E-E J Ao
A AHE-E] 1 ok whek A 100% -5kl Al B E i )
zlo] FRR3b| A E&2 QA 1S A= AR
HAA 7] A2 o] e st =g, AA = #4F-2t
ARHY do] MEEE W] LHEEE T2
A7 E=712,000~3,500rpmell A Hth3kE = ol 2
QHete] 7] SAYYGE 2400rpm S E HEHH S
o, o2 AL G Ao &R AETE DR
Z 3ok g} o] 5 fal, a5 7] E 2ol A T
A7)0l At =& H A gshe 7] s/ Edo] B 835}t
wEA, B Aol A dr] SRz B
3toll A 3et =S ECU(Engine Control Unit)ell 4 3|
2 3lE AZEAA & 255 2] Yt FEH =
29L A QRS v o2 A} 52384 & 43P 35}
Atk HIol AdHY AREAMA ATEFS
HSDI(High speed direct injection)t] d<lzle] €&
& NS 913 Tk SN 71eEol A8
3 Q0 31[4,5] A QIR ASEAA S H A sss
o th&k A7 3= 3L ATHe). & ATl A= Liu
9] 4Rlo] /| EEH7] AN E Y AR EAM S 1 &
ston, oldt AAghs XA FEIERl
ANSYS v16.2 CFX code(©] 3t ANSYS CFX)oll 4 & %k
o2 3ok 3 ANSYS CEXOl A & A8 A
Aol tisf AR ALo)] e dE&S ALste] d
AL 7)ol AHEE & 28 A2k A 85
3 ghetate] BERS A AR EAA Y] A Z2A &
53te] AsAHFF e B AdE ATstaat
Eia=d

E

2,

F

Mo [ (X O
H'U_ELFN

™ otlo X [0 [o
i rlo

Il x| =

21. AREAHA 24
AREAAE THTFUI, S, BAE

8 so] ;o] 4350 2 g,

- 59 -

7| HO{ A =R

Fig. 1. Parallel package of engine generation.

Table 1. Specifications of fuel injection system.

Type Common Rail
Nozzle type Mini Sac
Spray Angle 150 deg
Nozzle Hole diameter 0.16 cm
Number of Nozzle Hole 6
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Fig. 2. Combustion chamber modeling.
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Table 2. Input conditions in Combustion model

Model Diesel unsteady flamelet
Chemistry Chemkin file
Boundary Species composition 02,N2,CO2,H20
Timing and quantity Calculated Data
Injection Droplet Diameter(m) 0.1415e-3
Cone radius(m) 0.0845¢-3
Chamber wall temp.(K) 440
Piston temp.(K) 560
Cylinder
Gauge pressure(MPa) 0.26
Cylinder Temp.(K) 404
d2:1:ﬂ02 + C d‘rnoz +l€ ( + )
mnoz dt2 noz dt noz xnnz ‘rnoz*ini (7)
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Table 3. Engine specifications

Injection Type

Direct Injection

Induction Type Turbo Charger
Displacement Volume(cc) 2,902

Bore x Stroke(mm) 97.1 x 98.0
Compression Ratio 17.5

EVO/EVC BBDC 50°/ATDC 50°

IVO/IvC BTDC 26°/ABDC 50°
Max. Torque(N-m) 333 at 2,200rpm
Max. Power(kW) 110 at 4,100rpm

Table 4. Experimental conditions

Engine Speed(rpm)

2,400

Load(%)

25, 50

Drive Pulse Timing

712.0-738.2 C.A.,deg

Fig. 3. Experimental engine dynamometer.
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Fig. 4. Results of injection system simulation.
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Fig. 5. Comparison of calculation and experiment
results.
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Table 5. Injection timing comparison between 25%
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Table 6. Calculated BSFC with variable injection

and 50% load timing
SOI BSFC
Load Parameter Type Load Type (e/kWh) Rank
Pilot Main Post
A 54.7 2
-12 -1.7 13.5 A
B 3.6 1
-10 0.3 15.5 >
Total 8 23 | 175 | Base Base 376 3
25% -6 43 | 195 | C 25% ¢ 387 4
4 63 | 215 | D D 638 7
-8 12 | 175 E E 60.8 5
Main
-8 5.8 175 F F 62.1 6
-12 -7 | 135 A A 89.4 1
-10 0.3 15.5 B 92.4 3
Total 8 23 175 | Base Base 95.0 4
50% -6 4.3 19.5 C 50% C 97.1 5
-4 6.3 21.5 D D 99.9 6
-8 -1.2 17.5 E E 90.7 2
Main
-8 5.8 17.5 F F 102.4 7
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Fig. 6. Fuel injection rate with variable injection
timing.
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Fig. 7. Heat release rate with variable injection
timing.
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: Area (m’)
: Accumulator

: Constant

: Combustion

: Control valve

: Cylinder

: Delivery valve

: Fuel

: Initial

: Spring constant
: Pipe line

: Mass (kg)

: Needle valve

: Nozzle

: Pressure (Pa)

: Plunger

: Pilot valve

: Spill port

: Velocity (m/s)

: Displacement (m)

A X}

: Fuel density (kg/m”)

: angular coordinate
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