| Thermodynamics (PHYS 102) Dr. Ali M. Al-Shukri

Ideal Gas Law V = nRT = NKkT

o

| sother mal processes T = constant b (DT = 0)

| sobaric processes : P = constant b (DP = 0)

Isovolumetric processes: V = constant b (DV = 0)

Adiabatic process Q =zao P (Q=0) b PV® = constant

TV® ! = constant

Internal Energy U =nCT , DU = nC,DT

Work ;. dW = PdVv , W = ddVv

Heat : Q@ = nC,DT (for constantvolume) , R = C,- C,
Q = nC,DT (for constant pressure) , g= C,/C,

1st Law of T.D. . Q = W + DU

Entropy : dS = dQ/T : DS =aQ/T

| sother mal Processes:

T = consant b PV = nRT =constant b PV, = PV;

DT = O P PDV - VDP =0

DU = 0

W = nRT In(Vf/V|) = PiVi In(Vf/V|) = Pfo In(Vf/V,)

Q = W = nRT In(Vf/V.) = PV, In(Vf/V.) = PiVs In(Vf/V.)

DS = aQ/T = QT = W/T = nRIn(V¢/Vi)

| sobaric Process:
P =consant P V/T = nRT/P = constant b V,/T, = V{/T;

DP = 0 P PDV = nRDT b P = nRDT/DV

DU=nCDT = CPDV/IR = CW/R = (g-1)*w

W =PDV = nRDT = n(C,- C)DT = (g 1) nC,DT

Q =W +DU = nC,DT + (g 1)nC,DT = gnC,DT = nC,DT = gPDV /( g 1)
DS= &Q/T = &@nC,dT/T = gnCyIn(T:/T)) = nCpln (T/Ti) = nCpln (Vi/V))

| sovolumetric Process:
V = constant b P/T = nRT/V = constant b Pi/T, = P:/T;

DV = 0 P VDP = nRDT P V =nRDT/DP

DU = nC,DT = CWDP/R

W =0

Q = DU =nC,DT = CVDP/R

DS = aQ/T =nC,dT /T = nCyIn(T¢/T;) = nC,In(P;/P)

Adiabatic Process:

PV® = consant P PV? = PV P VdP- gPdv =0
TVS!'=congant b TV*' = Tv*' P VvdT- (g-1)TdV =0
DU = nC,DT = - ¢Pdv = 6(P.V.g)dV/Vg = (P.V.g)( 1- g)( Vf/Vi)l_g
W = - DU = -nCc,DT = (PV,-PV)I/(g1l) = - nRDT/(g- 1)
Q =20

DS = adQ/T = 0 (entropy stays constant in reversible adiabatic processes, Q = 0)



