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First Law of Thermodynamics (conservation of energy)

Energy can be neither created nor destroyed

during a process; it can only change forms. PE, = 10K
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gi'.n = |5kl
In the 3!:'5'3“‘3'3 of any work The increase in the energy of a potato
interactions, the energy change of a in an oven 15 equal to the amount of

system is equal to the net heat transfer,  heat transferred to it
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First Law of Thermodynamics Non Flow Energy Equation (Close

System)

-Non-flow energy equation (N.FE.E) Stationary Systems
I, =z,—+APE=1

Q—-W=AU+ AKE + APE ... ... (D
Where 1r’I = 1-5 23 AEKE=0
AF = Al
AU =m.cv.AT = m. (U2 — U1)
1 1
AK.E = Em.Ac2 = Zm (cz —c?
(peral O-We=AE

AP.E = m.g. Az = m.g. (ZZZ — le) Stationary systems {0 — W= AlS

Per unit mass g —w = As

AE =AU + AKE + APE

Dnfferential form &g — bw =de
Q-W=U2-Ul...... Q) | Z@

g—w=u2—-ul...... (3) per (kg)
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Received by the system

Rejected from the system

Done by the system

Done on the system

No work done

Y dQ=% dW

qg=w+ Au For both reversible and irreversible process
dg = du + dw

dg=du+ | pdv

For reversible process only
g=Au+ [ pdv

w= [ pdv
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» The following table contains the governing equations, displacement work
equation and heat interaction equation for different non-flow thermodynamic

Processces: Work
Process Governing equations 2 Heat interaction
W =f Pdv
1
V = Constant
Constant volume hn B W=0 Q =mCy(T: — Ty)
{ Isochoric) T P
F = Lonstant
Constant pressure h _W W="rWV,—-V) Q@ =ml,(T; - T,)
{ Isobaric) T: Vo
T = Constant Vs Vs
Constant temperature PV, = BV, W=FhVn (lf_l) Q="~hln (Fl)
{1sothermal) V. P _ Ve B
_—= W = mRTIn (—) ) = mRTIn (—)
l"rl FE l"r1 l"rl
Py (Vo'
(p_l) - (1.-_2) _ Pyl — Pl
o Iy A r-1
Adiabatic ('.I'_) = (1-“_) =10
! 2 -1 _mR(Ty —Ty)
Zl=1-= ¥
)= z)
)= )
TR P]_ L'r]_ - Pll'rz
T, V, n—1 0= [ )w
Polytropic (—) = (—) y—1
e _MR(T —T5)
(T’)_(Pz)n n—1
T,) ~ \P




