
Abstract
The evaluation of power loss through friction is important for
improvement of energy efficiency of spark ignition engine. The
effect of in-cylinder temperature and pressure,intermediate and
final combustionproductsandsurfacegeometryon performanceof
lubricatingoil and friction in hydrogenfueled sparkignition engine
isanalyzedasduringcombustionwith hydrogen-air mixture,a trace
of lubricatingoil is alsooxidizedduring combustionwith hydrogen
fuel-air mixture resulting in carbonaceous(CO and HC) and
particulate emissions. The super-critical water formed during
combustion effects the performance of the lubricating oil. The
frictional power on contactsurfaces(piston-cylinder,bearingsetc.)
of a multi-cylinderhydrogenfueledgensetengineat 7.3 kW power
output is found as62 %of total frictional power of the engine. This
studycouldbe usefulto developdedicatedlubricantsand enhance
thermalefficiencyof hydrogenfueledsparkignitionengine.

Introduction
Hydrogen fuel combustion results in formation of superheated
water vapor insidethe combustionchamber. Thepartial oxidation
of lube oil (unburned hydrocarbonswith impurities) is usually
observedin internalcombustionengines.
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Along with base oil, various organic and inorganic additives are 
dissolved as solids in engine lube oil. Thus, the fusion of hydrogen 
fuel and air on piston rings (loose seals) leads to certain reactions 
and emissions.

MaterialsandMethods
The auxiliary power devices inside the genset engine include
radiator fan,oil pumpandwater pump.

Frictional Power of mechanicalcomponents= Indicated Power-
BrakePower- Auxiliarypower
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Summary
�¾ Mechanical rubbing losses (piston rings, bearings, gas

pressure)contribute to around 62% of total frictional power
of the engine.

�¾ The effect of pressure,temperature and superheatedwater
vapor (steam)on the frictional power of the engineis being
carriedout.
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Industrial Significance
�¾ Dedicatedlubricatingoil for hydrogenengineapplicationswill be

developed.
�¾ Oil drainage period would be approximatedto avoid further

damageby deterioratedoil in engine.

TechnologyReadinessLevel:
This study is in-progress and morphological studies are being
conducted.
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Result
Thestudywascarriedout on the gensetengineat loadof 7.3 kW and
followingresultswereobserved:

Frictionmeaneffective pressure=rubbing meaneffective + pumping
meaneffective pressure+ auxiliarymeaneffective pressure = 1.053
bar

Totalfrictionalpower in genset=5.46kW

Mechanical FP= Indicated Power-Brake Power- Auxiliary Devices
Power= 3.42kW

Mechanicalaccessoriescontributed62.6%to total frictional power of
genset.

Fig.1 Pressure-Crank anglediagram at 7.3 kW load                  Fig.2 Temperature- Crank angle diagram at 7.3 kW load 

Fig.3 Massfraction burned Fig.4. Massof water vapor formed

As a combustion product, superheated water vapor (steam) at
pressureand temperatureof 30 bar and 1700K respectively,interact
with the lubricatingoil of the engineandmayleadto degradationand
changein morphologyof oil.
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