MEC 4011: Useful Equations

Ideal gaslaw PV = RT o pV =mMRT o pV = nmRT,molw mass mzﬁ,Universal gas constant

work W :.[ pdV - andheat Q = ITdS
For acycle, the 1% law ZQ + ZW =0

cycle cycle
For Non-Flow, the 1% law Q +W = U, — Uy
2 . &2
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Steady Flow Exergy b=u+ pV—TOS: h _TOS

For awet vapour, drynessfractionx, U = Uy + Xu fg: h= hf + thg ; S= S5 + Xng
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For asolid or liquid, no change of phase dQ =mecdT

u= CVT u is the specific internal energy
h= CpT h is the specific enthalpy
h=u+ pv
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Reversible Adiabatic process PV = C, where )/ = a
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For a polytropic process W =
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For an isothermal process, the work doneis VW = PV, Inf —
Vo
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, nisthe polytropic index , Q =
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C.— CV = R where specific heat at constant volume CV ,Specific heat at constant pressure Cp ,Specific gas constant R
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Ideal Otto Cycle /] = rvy_l
. . _ 1 SR ER (A
ideal gasturbinecycle /] = 1_E()m and WorkRatio =1 T_3 rp
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ideal mixed combustion/dual combustion diesel cycle /7 = 1 - [

ideal Diesd cycle /] =1 —
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, where V; — V,, isthe swept volume

M ean effective pressure MEP =

Vi~V
3600 k kJ
Specific Steam Consumption LC=—— 9 where W = hl - h2 e
W KwWh kg
Hydrogen H, 2 Oxygen O, 32 Nitrogen N, 28 Carbon C 12

Air 21% O, 79% N,

actual AFR - SoichAFR N

SoichAFR
AFR,

Mixture Strength = Equivalenceratio (J = ————
Pa _ V.
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— —— — — i.e. Ratio of pressures =ratio of volumes = ratio of moles
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ExcessAir = 100

Simple Impulse
. C Cosq,
optlmal[ b J = !

c 5 Nyme =COS° @, Power, . =2mC/
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Two stage velocity compounded, Curtis Turbine

. C cosa, :
optimal [C b J ==, E Nyme =COS°a,  Power, . =8mC?
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Impulse Reaction , Parsons type , 50% reaction
. C 2cos’ a, ,
optimal| =2 | = cosa Nimax =75 — Power, ., =mC/
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