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OBJECTIVES



 

Determine the impact of hydrogen fumigation of the intake air of

 

a diesel 
engine on performance and emissions

 


 

Determine the efficacy of substituting hydrogen for diesel fuel 



 

Resolve some of the claims of dramatic emissions improvements that have 
been made in the literature and by various commercial entities

 


 

Understand the role of hydrogen in the autoignition process

OBJECTIVES



 

Determine the impact of hydrogen fumigation of the intake air of

 

a diesel 
engine on performance and emissions



 

Determine the efficacy of substituting hydrogen for diesel fuel 



 

Resolve some of the claims of dramatic emissions improvements that have 
been made in the literature and by various commercial entities



 

Understand the role of hydrogen in the autoignition process



Hydrogen Assisted Diesel Combustion
 Effects of Hydrogen Substitution on NOx

 

Emissions

 

Hydrogen Assisted Diesel Combustion
 Effects of Hydrogen Substitution on NOx

 

Emissions

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

-40 -30 -20 -10 0 10 20 30 40

0%
15%
30%

N
ee

dl
e 

Li
ft 

(m
m

)

Crank Angle (oATDC)

0

1

2

3

4

5

6

7

Timing Determined by ECU Timing LockedB
ra

ke
 S

pe
ci

fic
 N

O
X
  E

m
is

si
on

s (
g/

kW
-h

r)

-50

0

50

100

150

0 5 10 15

NO exp

NO sim

NO
2
 exp

NO
2
 sim

B
ra

ke
 sp

ec
ifi

c 
N

O
 a

nd
 N

O
2  (

%
)

Hydrogen substitution (%)

Shift in NO / NO2

 

ratio

 

-

 
Computational fluid dynamics 
(CFD) captured trend and 
reproduce the experimentally 
observed trends for some 
operating conditions.
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