MEGR3210 Equation Sheet J. Hill 2013
Up: 2sN = mean piston speed s = stroke, N = revolutions/time
= gross indicated work per cycle = indicated work considering only compression and expansion

w;, = indicated net work per cycle

= gross indicated power, P;= power to overcome friction + pumping losses, P, = net power at the crank
Po=Pig—Pi=tw=2nt Nt T=torque, w = rotational speed in rad/time
mep = Wnet/Vg  Wnet = Net work per cycle, V4= displacement volume
imep = (indicated net work)/Vy4
bmep = Py/(V4N/n) n=number of crank revolutions per cycle T=bmep Vy/(2m n) so max T at max bmep
fmep = friction mean effective pressure = imep - bmep
Nm = Po/Pig = mechanical efficiency (Caution: Some books use P; net)
n. = combustion efficiency = (amount of fuel burned)/(amount of fuel delivered)
bsfc = brake specific fuel consumption = m;/P,

« = fuel conversion efficiency = Pp/(rs Quv) Quuv = Lower heating value of fuel used as approximation

nv = volumetric efficiency = m,/(p. V4 N/n) p.can be atmospheric or intake air density, must be specified

A/F = m,/m:=1/(F/A) & = (F/A)actual/ (F/A)stoic = equivalence ratio = 1/A

Py = N s Qv = My (F/A) N Quav = Ny Nee P2 Va (F/A) Qv N/n (F/A) optimized for particular operating point.

T=ny Nic P2 Vg (F/A) Qv /(21T n) No explicit dependence on engine speed! T tracks n,.
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