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Highlights

« Effect of different hydrogen blends at different speeds on engine exhaust emissions.
« Effect of variable injection pressure on performance parameters.

« Carbonic emission reduction of CNGDI compared to MPFI gasoline engine.
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. Hydrogen addition is profitable for increasing fuel conversion efficiency.

« Piston bowl shape is beneficial for air-fuel mixing quality.

Abstract

This research investigates two main stages of conversion of port fuel-injected engine to direct-

injection. The firs one is the modification of Injection mechanism of CNG direct-injection

engine. The second stage is the investigation of Hydrogen effects as an alternative gaseous

additive on CNG. The Results were measured at different injection pressures (15, 20, and 25 bar)

and various hydrogen enrichment as additive fuel to CNG. At the first stage, results show that
compared to the Gasoline port injection system, a CNG direct-injection engine can decrease CO,
emission up to 59.5% and increase NOy emission up to 56.9%. In the second stage, when
Hydrogen being used in the fuel mixture, and an increase in the injection pressure (from 15 to
25 bar) in the DI engine along with 30%HCNG applies, the amounts of engine power and torque
enhanced about 5.92% and 6.55%, respectively. Also, fuel conversion efficiency increased by up to
6.87% with 25 bar of injection pressure compared to conventional system. Emission reduction up
to 32.5% for CO observed in case of using 40%HCNG relative to pure CNG. NOy emission had a
reverse correlation with Hydrogen concentration, it increased about 22.5% while using 40% of
Hydrogen in volumetric blend HCNG.

Graphical abstract

Contred pae] 8 nest Sgie on Oy

Costhustion seoiel - Tn . |-\-‘ I----. I|.a.: - e e

4 I' Ergme powsT viran ceaew predal ddfermt S moaaes
CaRilly # |IL -': *Jc - RO, ':.u_-u i |5 bear ijestion pressme
Cultat t (3 3)0s = new+ 3,
Download : Download high-res image (230KB) Download : Download full-size image
< | Previous Next & >

https://www.sciencedirect.com/science/article/abs/pii/S0360544222013482 2/3


https://www.sciencedirect.com/science/article/pii/S0360544222013895
https://www.sciencedirect.com/science/article/pii/S0360544222014360
https://www.sciencedirect.com/topics/engineering/injection-mechanism
https://www.sciencedirect.com/topics/engineering/injection-pressure
https://www.sciencedirect.com/topics/engineering/volumetrics
https://ars.els-cdn.com/content/image/1-s2.0-S0360544222013482-ga1_lrg.jpg
https://ars.els-cdn.com/content/image/1-s2.0-S0360544222013482-ga1.jpg

6/24/22, 8:56 PM Numerical investigation of hydrogen enriched natural gas effects on different characteristics of a Sl engine with modified injection ...

Keywords

Modified injection mechanism; Hydrogen; Natural gas; Direct injection; Fuel

conversion efficiency

Recommended articles

Cited by (0)
View full text

© 2022 Published by Elsevier Ltd.

%gﬁ Copyright © 2022 Elsevier B.V. or its licensors or contributors. &RELXTM

ScienceDirect ® is a registered trademark of Elsevier B.V.

1]
ELSEVIER

https://www.sciencedirect.com/science/article/abs/pii/S0360544222013482 3/3


https://www.sciencedirect.com/science/article/pii/S0360544222013482
https://www.elsevier.com/
https://www.relx.com/

