Specific Fuel Consumption

Specific fuel consumption is based on the torqueeled by the engine in respect to the
fuel mass flow delivered to the engine. Measuréer @l parasitic engine losseshiske
specific fuel consumption [BSFC] and measuring specific fuel consumption baseden t
in-cylinder pressures (ability of the pressure doasbrk) isindicated specific fuel
consumption [ISFC].
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mr = fuel consumption, grams per minute
W, = power, kilowatts W :indicated power \y,  :lEgpower

BSFC is directly proportional to engine volume, ES:engine volume goes down so
does BSFC. This is due to the heat losses frorerdegas to the cylinder walls. The heat
loss drops the thermal efficiency of the enginasTan be observed in the cylinder
surface area to cylinder volume ratio, which insesawith cylinder borB:
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Every engine has a minimum on the plot of BSFCu®Engine speel.

Higher engine speeds produce a high BSFC (morectredumption for the same torque)
because of rising friction losses in the enginghdr friction losses reduce brake torque
[d(Wy)/dt], which increases BSFC [eqn 1. above].

Lower engine speeds produce a higher BSFC (mote@msumption for the same
torque) because of increased time for the heasfeeafrom the working fluid to the
cylinder walls. This reduces [d¥dt] ], which increases BSFC.

Compression ratit is inversely proportional to BSFC due to higherthal efficiency.
That is, higher compression ratio yields lower dpefuel consumption.
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Above is a performance map which shows an engB8EC over the entire load
(BMEP) and speed (N) range. A dynamometer is usedltulate brake torque and fuel
flow is entered into the computation to calculatakle specific fuel consumption. This
map only incorporates the wide-open throttle caoadjtbut adding a third independent
axis of throttle position can create a 3D perforoeamap; it is noted that throttling
directly affects efficiency via an inverse proportj and maximum efficiency and
minimum BSFC is realized at 100% throttle.

BMEP is brake mean effective pressure in the cglirathd is the scale of measurement
for an engine’s potential to produce torque.

N = engine speed, revolutions/minute

[4.] BMEP :M T = torque, N*m
Vi V4= Displacement, liters
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