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qLGIR-5 ¢ O SIfeRma (s 4 8 «ifzsg (Basic
concept of thermodynamics. )
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+* Define Thermodynamics: R&I=a @ == Ol @ & 771
T ST 41 27 I ©rf sifsfamyT 9T |

Qe Application of Thermodynamics:
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Define Heat & Temperature

Heat (O%) 8 O1% @ IR I& Il (I T8 THT LT ST 89 SO I AR [ WG AT 9T |

Temperature ((SIRI@I ) 3 SIRTET Z0HR (I I8 S S_Z] Il TR T8 ST Il AT TIPS A1 |

T (FIN 6T SIATT AT TG Ol Q= FACE 1 I6 3T O f4fa 3567 |

Mention the units of heat and their conversion :

SR GFF A, T I, Jo sty o, it o7 |
1 BTU = 1 #m6s fqwg #fid X 1°F S
=453.6 X5/9°C
= 252 IS
1 Cal =4.2 joule
1 K Cal =4200 joule



L Distinguish between heat and temperature 3

(1 Compare the heat and work (1% € JIC& =19 3




15 ( System ) ¢ (I [MWE G I | QI AeNfer=itG aferr
MRAN® =T wItF FE6T 0T |

Boundary
1D foq ai=-
.  TPIee PBT ( Closed System )

3. e T ( Open System ) System
©. SRS PoT ( Isolated System )

Surrounding

Jreeld ( Boundary ) 8 (@ @RIF ARG PHEBIF ARISRER 20O 724 F41 27 OIS L[ 0 |

“Afa=4 ( Surrounding ) ¢ PGB 2= Al PR PEBER TR WOAICT Aol Ol
Afgoi# AT Surrounding T |




0.

e 5N (Closed System ) ¢ (T PGB (@ O+ 8 Fier Jri=r
Hioers 0o A 8 o7 57 AT wits @ee HeoT ( Closed System )
T | TR ¢ Pt fewea i |

&9 05T ( Open System ) ¢ (@ B Ot e 8 o Jwpifer A=t
ST FACS AT SIS ST« 5N ( Open System ) 0T | TrrRgel 3
TR, G PCRPE, BIREI2S 29517 |
S2ETENLS PN (Isolated System ) § (X 0T o+, et @ ©F
@GR M ST FACS AT | OILF WIENE0S Ao ( Isolated
System ) I | Twee ¢ SRS |




ST - 2 ¢ WS o (Specific heat of gases )

FCAFE O ¢ (FIF BT IFS ST SN «F Tl IR0 @ AR Oo 2t o7 O @ I8
TAMICTR ACATFS 7 I | ACATHFF Ot AGRTe S B AF T4 27 | (I o T (W6 ©eaq
ARTTH =T, H=m St

QAT M = AER ©F, t = ONGR AT |

HCATFS O 92 (R) 4T [ ACS 8-
> . 795 wree wieeif < e+t ( Specific Heat at Constant Volume, Cv )
3 . fgg ool wefFs o7t ( Specific Heat at Constant Pressure, Cp )

91 et weeif< wio ( Specific Heat at Constant Volume, Cv ) § 4% (39 (I IR SO
39 @08 @7 Sl @ ((1°) ARSI JOTS @ 2N SR e 2% Oitd & AR 38 et
SCAFS ©ro 90T |

WA B, G0 A Al 6 AR 77 =iy,

€1, m = WEW S, Ti = AR OFNEr, T2 = FOR SPEl @k H = FHRERES SIC Al 20T
SRRRES OICoR A = 7 X 50 Wiy SeaifHa oA X sHN@s e

= H=mxCvx(T2—-T1)

= H=mOC/ (T —-T:1) H=E

= E=mC/ (T2-T1)

Cv 93 o™ &= [Mme = 0. 172 cal/gm°®c, 0.172 kcal/kg®k, 0.720 KJ/kg°k.




31 It esifF= o ( Specific Heat at Constant Pressure, Cp ) 8 4% (31 (@14 o 1009 5191 {35

@Y G S[ET G5 ((1° ) ARSI VTS @ AR SR A0S &7 OeF & o 1R 37 et Seafwss
S I |

W B, G0 Atg g AR A7 =g,

47, m = VR o, T1 = ANF SF@r, T, = RO OHN@l, H = RRERES OTad #Afw,
Vi = S SReT @ Vo = POTS o 2

TRARES O AR =S X 39 51est WeaAf3rs o1 X erommare AAfass
=>H=mxGC x(T2—-Tz1)
—> H= me(TZ—Tl)

Cp U3 Mo &=y W2 A9 0.240 cal/gm°®c, 0.240 kcal/kg®k, 1.005 KJ/kg°k.

SR, S S TGS ©f7f = SRS *feq A + Fo e
—>H=E+W
—=mGC (T2=T1)=mCv (T2 —T1 ) + W
SW=mGC (T:=T1)-mC (T2 =T:)

=>W=m(T-T:){C—-Cv }
=>W=mR(T.—-T1) R=C—Cv



PV=mRT
32 51t , ARE SRGT PVi= MR Tt ee s et eee e e (1)
FO® SAER PV2= MR T2 cov s s eve e e (2)
(2) (1)@, =>mR(T2—T1)=P(V2— V1)
=>W=P(V2=V1) e oes e e .. (3)

W=mR(T:-T1)



(J Relation Between C, & Cv

AR, GO ATCG (B G N7 S SR |

4, m = MR e, Tx = A SR, T, = FOIS SNl H = FRRIRgs Sieod A,
Vi = i 9o 4. V, = JOrs 9iwe, P = fFa 5191, C, = fFa o1eet ieoifss o1 @3
Cv =33 e Feeif s o |

S @i, TEEAREe O, H=m C, (T, — T1 ), W&z *fes Afea@s=m Cv (T. — T )
FoFG@=P(Vo—=Vi)=mR(T2—-T1)
—>H=E+W
=>mGC (T:—-Ti1)=mC (T2=T1)+mR(T2—-T1)
=>mGC (T:—Te1)=m(T.—-T:){C +R}
=C =Cv+R
=>CG-C =R
3(:"{?:_3 ~1}=R
=C ({y—-1)=R

R

:>CV=E



Sensible heat ( XSS O ) § @ O TATAIT T (FI T8 OrAN@l I 1 ST Sroar
TS P SoiifeR w1 IR T ARG W Al 1 I3 OIS S[g® ©rf 1
Sensible heat T |

Latent heat ( 3% ©7 ) 3§ S&N@R o 9 U 13T OER (I I8 GF TG 20O T

TG FARRS 20O (@ O @2 T I8 B, OICF & *MId @ Sy 2AfRTSE J Ot I A oA
3 Latent heat 9T |

O Classification of Latent Heat ( & SIto9 FCS7 ) $
A& oA JTO BIT A1, T 8
S . T e o
3 . FOTSIT & o
© . ISR & OFf
8 . IS S ©f7f

O R(feg srafers 7€ SCoF N 3
C.G.S “Iafers 3% & ¢ *fIfeq TN ©Ica & s+ = 80 cal/gm.
M.K.S “&fers 3a%F &= ¢ SAifera ot 8aca J& oot = 80 kcal/kg.
S. | afers I o @ SAife SN S0 7@ o1 = 335 kl/kg.




C.G.S safers faq Irireds 8 9areqed J& ©i*f = 539 cal/gm.
M.K.S *&fsrs 30 &= ¢ “fifa Fa ©atag J& o7 = 539 kcal/kg.
S. | A&fSTS I T @ SAife SN Saca & ©i*f = 2257 kl/kg.

ARSI 3 IR 8
) IPS O I OHAN@R AR (@ 8 (NG O AR, H=ms t
3 ) @ O I Oy AT CFCG § (B o AR, H = mL
QTS , m = IR ©F
s = WA O,
t= SEEaR Ao,
L = S |




Al ¢ 0d | —10° C SI?IN@E 5kg I7Fc@ 120° C SI#Ni@E ATl ARTe S0 AT ST LTS ?
Ja% @ 31N AR or 0.5 kecal/kgPk @32 0.48 kcal/kg®k , I &1 8 #{ifq IATreq1d ol
FAr@e 80 keal/kg, 538.80 kcal/kg. |

ST 8
(i)—10° C o=@ Skg 9 0° C I NI@e AT e Fre e o4 Hy 0,
SoY9H; =mst

= H; =5X0.5X{0— (—10)}=25 kcal.
(ii) 0° CerNi@E 5kg I9%E 0° C oM@ ~Aifrs Afiae e e e H, 20,
So99H, =mL
— H, = 5X 80 = 400 kcal.
(iii) 0° CeMi@ia 5kg At 100° C srHi@id Aifdce ~fiae Face e e Hy 20,
SoYdHy; =mst
—H; =5X1X(100—0) =500 kcal.
(iv) 100° Csi*wi@E Skg Iiface 100° C SioINi@E I ifde Face ez o H, 2,
So49 Hy =mL
— H, = 5X538.8 = 2694 kcal.
(v) 100° Corewi@re S5kg =it 120° C S#NI@e e e Fece graneaam e Hy =0,
SoYd Hg =mst
—>H: =5X0.48X (120 —100) = 48 kcal.
so9¥q H=H; + H, + H; + H4 + H5 = 25 + 400 + 500 + 2694 + 48 = 3667 kcal.
(Ans.)




Tl 8- 2 1 30° CSI*IN@E 90 gm Aife= 31t 100° C SioN@E 10 gm I fiI1eeT fSitee pore Sieisar T =03 ?

T ¢ 4, R orem@r = t °C

AN TGP 7S oI 8
(i) 30° CSM#=@F 90 gm It t °C SrHN@E e i e Fa0e AT o,
Q4 = msAt

= Q; = 90X1X (t-30)
TR, I O A6S Orf g
(ii) 100° C SrN@™ 10 gm I=tF 100° C SHN@R AIfrs »ffiTe Fa0e e« o,
Q2 = mL
= Q, =10 X 539 = 5390 cal.
(iii ) 100° C Sr@& 10 gm =it t° C SreN@R 21 rs <o F0e 2Tem o,
Q3 = msAt
= Q3 = 10X 1X (100 -t )
FEINSR FTAINS NPT, S ©f*f = Ifere oA
Q1= Q2+ Q3
=90 (t—30)=5390+10(100-1)
= 90t—2700 =5390 + 1000 - 10 t
= 100 t = 6390 + 2700
= 100 t = 9090
=t =90.90 °C
(Ans.)




9 - 9 8 WTW“T NS \’9‘1“@1%‘[ 3 ﬁtﬂlzli-";'i (The properties and laws of perfect gases )

S AT ¢ T SIS (F 16T #(JCo STS 6 BICo ICACET I (oo ARAE® 27 (o7 AT T

SV ST 0 |

JECK D 3 " o7 SR @ FME SR 2Ie™ SR @ *FIeR biteR JBFHcs e =77 |

T, (@I M8 Ot IR 519 = P G See = V 27 ©(F IR T SPA
T ol T 39 A |

Voo% | == oo T fam <t |

:>V=Cx% [ 4t e |

VP =C
PV, =PV, =l = P,V, = Conastant
P,V



DR @ 8 "' 37 51t 1 S S e SIS O AR Sl Ao |

DI, (B S Sra= MR wwos = V G Sre@l = T 2 O3 SRR Id Sepiies
VooT [7¢49 0 P 35 A |
—V =C T [ C= Constant ]

Vv
:>¥ ¥

S T
I 8 DT @ AN 8




G - 8 ¢ OfeRead @z ( Laws of thermodynamics )

OrPfemIE_Fpox 3@ ( Zeroth Law of thermodynamics) ¢ “ 35 76 3§ 9OIT @<i> 7§
TR ST SR Wt O SRl ATOIF: ST Sy &8 7~ |

wiifsfwy 2= 9@ ( First Law of thermodynamics) ¢ “ o1& Fifgs *fecs w1t
e =& ot Wfere TR 21 iR AET & 8 Teoly orEfe st Ampifes ” |
Gt G 9@ FIexNe +AfRve, I W Al Fres gomeiae e Q “Afied o+ =ifes Ted 27,

SEWooQ, = W = JQ 9IS | GG Ao 3%, Gt SICod AfEs 9o 91 27 |
J=427 kg-m/ kcal.

feer FPRPT SrsfemiE 22w e fEFReeE wRalfre S, « @ Ry F¢& J©
SeeR foR SR @7 SRS #fe 3 Tt gk A S Ry e AW e 7 |

widie, dQ = dU + dW =@t dH = dE + dW

—>H=E+W



O oremfefmye &2 sead oresd ¢

O orepifsimye 2= sad AEae ¢

SI7eItemid f@er 3@ ( Second Law of Thermodynamics ) 8 et PRI @
T 20 TH SR TS ST GIET T T 7 |

RS 2% 7 To “TFIN O TS O HAKTS O (41T I R ©F Fffaee!

FICE TS I [5G TET FILLANT (FIH ARIS 90 A1, GF/A G{6 oA
e Cot T PR |

O siomifsime faslz @ 1251 ¢ Shae - 5, 2, ©



G- ¢ § W T =2w *IfS ( Internal energy of gases )

IO S AN Ao AT @I AT O QRN T Teefeize wifea oAfasie

I oA AfeRM 8 417, m kg SR (PN IS TN AR O Tew T A

SHNE 20O T, PO SIANER S Fl 2 | HAARIO IR FRAIREFS (NG T,
H = mCy(T, — Ty)
AR 92 iy @ F& = 91, wiie W = 0
Touq Srefefmie e s e SR & H =E + W
—H=E+0
= H = mCy(T, — Ty)
F2fe TN fHAT AR (N6 Ol AR Segfze *fe 7 |




DI AR ¢ 4T, m kg ST (P WP TN+ AfHR O+t fer Ty A1 sreiar 2ce

T, TOI8 OHN@R Sire 1 =7 |
b1 el Fiwe s W = P (V, — V;) = mR(T, — T;) SITee @k wesfize *fe
E=mCy(T; —Ty)
oU Orpifefmie g Jq e SN &ify H = E 4+ W

= H = mCy(T, — T;) + mR(T, — T;)
SRS G A TR (W6 ©lesta Py o1 wslfze e Jiars a7 27 @ i o

T FEr 7 T =T |




AT -0d | 0.5 m3 TS 7™ 10 bar B1tet ¥z 200 °C SHNaE it Tt Seay Joiee!
FRepTIfes 2 1.2 m> e &g 261 | C, = 1.005 k] /kg°K @<k C, = 0.712 k] /kg°K =t
esfeize *feq Afqasy g <4 |

A 8 [GAKIRS [N
o eife, R = Cp — Cy = 1.005 — 0.712 V,=0.5m3, V, = 1.2m3
R = 0.293 kJ/kg°K = 293 ] /kg°K P = 10 bar = 10 x 10°N/m?,
PV; = mRT, T, = 200 + 273 = 473°K
PV 10 X 10° X 0.5 — o
— m= RT1 ~ T 203x473 P
. C, = 0.712 k] /kg°K
= m = 3.608 kg.
AL
T, T
V,>T
Tz— 211
Vy
1.2 X 473
— T2= Y = 1135.2°k w9¢d, E = mCy (T, — Ty)

— E = 3.608 x0.712 (1135.2 — 473)

= E =1701.123 K]
Ans.



SR - ¢ A TR O MO Al J3JR(Thermodynamic processes of perfect gases)

O 2o elf e (thermodynamic processes ) 3 SMEHfRWIT SIG @€ 3-519, WS € SANEAR
TRIT A A 2 | @ AT SIS boIf¥ 0T | ¥ ~AfRTOCTH S0 S e AfRe =
@7 AT OO &ferr It (Thermodynamic processes ) |

O s o e @dife ¢

Yo 72 (R ) Ol O T ™, T ¢ > ) Non Flow Process

2 ) Flow Process
i. Steady flow Process
ii. Unsteady flow Process

ASTNT SPACE Q20 G2 () ©lCa O 1 -, TA ¢ > ) Reversible Process

R ) Irreversible Process



O Siof o Aiferw T3 3

> ) Reversible non-flow Process

i ) Constant Volume Process
ii ) Constant Pressure Process or Isobaric Process
iii ) Constant Temperature Process or Isothermal Process
iv ) Isentropic or Reversible Adiabatic Process
v ) Polytrophic Process
vi ) Hyperbolic Process
2 ) Irreversible non-flow Process
i) Constant Internal Energy Process
9 ) Irreversible Steady Flow Process

i ) Isenthalpic Process



O [feg orrrer afew g @@ P-V 8 T-S 39

i ) Constant Volume Process ( 35 SIi3re & ) ¢ T3 dfia TS 951 [ (ORI ST

30 @4 @ o[y 7o O Sy AR 23 Wit 51 wirew afe=w e |
WA I, 90 W@ A@ m kg T 37 ST Ted wE T SoNEl 20o T, SHEN@R Sgie F11

AT | AT HARRIOS AR T F6F (I P& T2 2 |

TR |, Sl 4N @ e, H=E+ W

—>H=E+0
—>H=E
=>H=mC, (T2 —T1) E=mCv(T2—-T:1)
SH=E=mCy(T2—-T1)
P2 ___________ 2 e
) S
S ©
a o
) o
D—Pl """""" 1 g
! - ! s
Vi=V; S1 Sy
volume Entropy

fgq wiro efe=m P -V Diagram ¢ T-S Diagram




ii ) Constant Pressure Process ( 32 51 &f 1l )3 T &l TS 3T QT (DA BIA
90 @4 9T 99 20O AW S9gF SAATee =W O 97 bt efew I | @2 dfer
BIET &I I Rl fRiEe = |
T B, m kg SR T P g9 o1eef Tee A @ wRre V; HAfRafee 7w V, To AfiTe
TR YR SN@ Ty 20 T, 1o *iffTo 2R |

ST e, A1 S =R, H=m Cp, (T, — Ty ) 1 (27 o7t alfiamey sz @i
S G 90T | )

osfee *feq gw, E=mC, (T, — Ty )
AfwT DRI TS FE W = b1 SRes Ribtd 1-2 7@ P (U S goige
W|W,W=P(V2_V1)=mR(T2_T1)

Pressure
Temperature

volume Entropy

fga o efem P -V Diagram ¢ T-S Diagram




QO [fog oeme afer g @q P-V 8 T-S 941

iii ) Constant Temperature or Isothermal Process ( {33 si#i@l 31 e afeww )s @

AT T THI AT Al (DA Bl 8 Srecs “fiqe 27 58 wiow@ f3a A4, it fge
SIIEl A7 AR A 0T | R Al ICACEE I @ RifEe =7, w4 PV = Constant |

Pressure
Temperature

Vl V2 Sl Sz
volume Entropy

37 oriiar &fer P—V Diagram 8 T-S Diagram







