FORMULA SHEET: THERMODYNAMICS (MECH.) 4
AND THERMODYNAMICS FOR ENERGY SYSTEMS (MSc)

Using standard notation as in the lectures.
General

Conservation of mass:
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Conservation of energy:
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Entropy balance:
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Carnot efficiency: negrnor = 1 — =

Universal gas constant: R, = 8.314 kJ kmol* K

Exergy

Irreversibility: I = ToSgen

Stored specific exergy: o= (e —ey) + Plv—1vy) — To(s — so)
Exergy flow rate due to heat transfers: Z Q; (] _ _)
Specific exergy transfer by flow: Gﬁ — 1}’;)1 — Ub2 — (hm.i — hmm) _ TU(S.;- — 8,

Exergy balance:
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Gas mixtures & psychrometry

mi

Mass fraction: f; =

Mot

ni

Mole fraction: y; =

Ntot

Conversions:

M
fi= 2 yiM;

_ fi/M;
SN

Adiabatic saturator result:
w1(hv,1 - hl) = Cp(T, — Ty) + wa(hyz — hy)
Humidity ratio:
M
= _( 1]/Ivlair) Pv
Pmix - Pv
Vapour pressure:

Pvz(pRg

Power cycles
Isentropic efficiency for turbines and compressors:

Actual turbine work

Turbine isentropic ef ficiency =
piceff 4 Isentropic turbine work

Isentropic compressor work

Compressor isentropic ef ficiency =
p piceff Y Actual compressor work

Approximate pump work:
vi-(P2-Py)

7 pump

W pump =
Regenerator effectiveness:
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-
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See also Thermodynamics 2 formula sheet (next page)



2" Year Thermodynamics Formula-Sheet

Pv =RT W, = [ Pdv

Y =Yr T XYrg
Ein — Eout = AEsystem

du = C,dT
dh = CpdT
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PV™ = constant

Qnet = Whet = AEsystem

h=u+ Pv x = —4
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