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• Increase in the  g e ne rating load  coe fficie nt imp rove s e fficie ncy

FPLG + co ntro lle r
TDC and  BDC p ositions contro lle d  b y acting  on ig nition p osition and  g as sp ring  p re ssure
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FPLG vs trad it io na l SI e ng ine

• Comb ustion timing :
• O p timize d for trad itional e ng ine (MBT)
• Contro ls the  e ng ine CR for the  fre e  p iston

• Faste r exp ansion stroke  in the  FPLG, wrt comp re ssion
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FPLG vs trad it io na l SI e ng ine
Efficie ncy comp arison for NG fue ling , λ = 1,CR=10
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• FPLG ind icate d
e fficie ncy mig ht b e  
slig htly lowe r, 
d e p e nd ing on 
comb ustion
p hasing

• Me chamical losse s
d ramatically
re d uce d (lack of 
force s normal to  
p iston motion)
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TDC and  BDC p ositions contro lle d  b y acting  on ig nition p osition and  g as sp ring  p re ssure

9

• Re sults for CR = 10
• GLC = 350 N s/m (NG, λ = 1), 250 N s/m (H2, λ = 2)

ηind ≈ 3 7 %

ηind ≈ 4 4 .5 %
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• Efficie ncy could b e  furthe r increase d
b y maximizing the  load , so  as to  
re d uce  the  ig nition p osition (op timal
p hasing )

• Lean mixture s also increase the  
e fficie ncy d ue  to  re d uce d heat losse s

• Hig he r PFP limits -> g round  for CR 
increase for lean mixture s

Re su lts fo r CR = 1 3  – NG - λ = 1

GLC = 3 5 0  N s/ m

GLC = 2 5 0  N s/ m



FPLG + co ntro lle r
TDC and  BDC p ositions contro lle d  b y acting  on ig nition p osition and  g as sp ring  p re ssure
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Re su lts fo r CR = 1 3 , H2 fue ling
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p intake = 1 ,5  b a r

p intake = 2  b a r • The  e fficie ncy is re p orte d he re
for the  maximum load  at each
lamb d a

• 5 3 % o f e fficie ncy has b e e n
found for lamb d a = 2.5 and  
p intake = 2 b ar.



Co nclusio n and  fu ture  p e rsp e ctive s
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- The  activity in the  Fle x-Ge n p roje ct hig hlig hte d the  p e cu lia r b e haviour of 
the  FPLG conce p t

- O p tim iza t io n p ro ce ss, workflow and  ind e p e nd e nt variab le s had to  b e  
re d e fine d

- The  in te g ra te d d ynam ic/ the rm o d ynam ic/ g a sd yna m ic ap p ro ach
re p re se nte d a ke y factor within the  ne w op timization p roce ss

- Furthe r re search work is ne ce ssary to  co nso lid a te and  va lid a te the  
ap p roach -> p ro to typ e and  exp e rime ntal te sts

- Le an  co m b ustio n , HCCI or h ig h-CR SI comb ustion re p re se nt the  most
p romising te chnolog y ways for a ve ry hig h e fficie ncy
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