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Abstract - A fuel supply system of heavy-duty CNG engine is composed as a module structure which is

integrated by about 6 injectors. There are only one input and output passage for gas fuel supply in this injector
module. The response performance for transient operation of an CNG engine is very poor because only one
output fuel supply line is connected to the intake pipe after a throttle valve. In this study, a new guideline and
internal flow design for the CNG injector module is suggested for the improvement of response performance
by fluid dynamic simulations. As a result, the response performance of gas fuel supply can be improved by
decreasing the total volume of internal flow passages and a same distance design from each injector to the exit
of module shows good response performance and acquirement of linearity of fuel supply. But the injection

order has little influence to injection performances.
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Fig. 1. Structure of the CNG injector module.

2= MPLE2] oA A5 = T 7t A 8 JAAE &
YA AHE3HAI T Fig. 1 7 o] 67 52871 <l
AE S shte] RER S@ste] HFH o8 shie]
A% FF TS STE o] &HE TxoIth o=
a7 4 »BE uir] Trho] BlA] Rto] AAH ] 9l
o] 7] MU E =l Asrt FaEA Aok 19,
& CNG A7 ol A A5 = CNG 05&% A E
ki3 OMEFTBI 128 AAE 5 mEe A a9
A2 AZEL T2 AFRE T QY] wﬂrOﬂ Bt
A ol A 7H*4%}—’F9}t 27} A o] gtk L kol
AT AFE A% §7A 0l Bojxl= dAe] 7=
A= FF TS A3tE = Aol t-§3h7] ol Hoh
MPI 4] 2| 838k Zlo] F& tidto]l 2 o
U ole 71t F2d-S thAl AlAs) of &t
FAA MR Fo) A2 B AT A& TBI 9
AAE RE YR F2E IR AT EZN AR
Fae $EEeS WM%I T e kS 2AE

A} @k QAE RES A3 Aok HE o) Ko
AR5 W A7 BAe) 2 WAL] BE A
Anke] MATO 2 HIE B 4 3l7] HlEo] He v
Yoz Yaks 45e AL+ UL Ao sgutt
B ATOIAE o 2 g5kl AFA g Tilel £
5 5)4Q o] 88 ABH NS Balal Thaka 87
2718 W2 A7} okl Ak 1314} FhC),

Il sfAd 2HH S =

OlAE REQ Al E YR $= 348 95}

of -4 Fig. 29} o] QI AE] BE 3} A7 §7] 217t
A& 7FeFekA Rl BT 67]% Al o] 24 dlo]

EER ELTHEES REEREBREEEYS)
2 2 g3hg.on], 4 0] 7ol A AE Ho| £ R
Bl ARE 2, e BEe) U3 F7he] AR
B7} tiae] Stk QLA B & 3714 2@ o] u)x) 2 5 of
glor, 7o) 28 Fate] o] o] AAH T
D FA R0 2771 G450} Ak T E oA
EEUE N SEERE EERTEREL
of St

KIGAS Vol. 20, No. 4, August, 2016

i £ i

1 T T

Injector positiorZI__| | i
x

ASL

Inner diameter
<Side View>
100 mm #—— @ 10 mm
Intake pipe
& 80mm - Flow
160 mm

Fig. 2. CNG injector module modelling.

Table 1. Design parameters of CNG injector mo-

dule
Parameter Variation
Injector position(mm) 5 25
Inner diameter(mm) 6 8 10
Internal flow design Base Alt. 1 Alt.2
Injection order Case 1 Case 2
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Fig. 3. Internal flow designs for the CNG injec-
tor module(Top view).
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Fig. 4. Injection order of the CNG injector mo-
dule.
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Fig. 5. 3D model and mesh of the base CNG
injector module design.

Table 2. Operating load and speed condition of
CNG injector module

Parameter Low load | High load
Intake pressure(kPa) 40 190
Injection quantity(cc) 31 160
Injection duration(msec) 8 35
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Fig. 6. Simulation result of CH4 distribution with
regard to injector position of CNG injec-
tor module after 4th injection cycle.
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Fig. 7. Simulation result with regard to injector
position of CNG injector module.
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Fig. 8. Simulation result with regard to inner
diameter of CNG injector module.
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Fig. 9. Simulation result with regard to flow
design of CNG injector module.
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Fig. 10. Simulation result with regard to injec-
tion order of CNG injector module (Low
load operating condition).
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Fig. 11. Simulation result with regard to injection
order of CNG injector module (High load
operating condition).
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