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Chapter -1
Basic Concepts
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Thermodynamlcs |

It s the Science o energy _transger and /'t @Ffects on

— T — — —

PToperties of system.
Enargy transfer May be Heat , or wonk ok both
hECL'.!' and wWornk

= The Main aim of thermodynamic Study is o convert

djs-o:rc_aqnjsed Perm ofF enengy (Head) i nto Dhganjsed PormoF

énengy (work) N an efggicient Manner.

Applications of Thermodynamics:
F?e,::-:iamg_h'on, Air-conditioning, Skeam power
pPlarnd, I-c. Erﬂ}nes e

BASIC CONCEPTS

System -
It is a j-zea[cn el Space Upon wohuch the SEUdg s
Focused Or concerntrafed.

Swteundings !
Any thing external to the System, where the erpect

OF System isg Felt, 18 Kknown as Su:movnding.

[UNI\JEQSE = SYSTEM™M + SUEEOUNDINﬂ

Universc

Eoundw-t.y
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EDU”CJ&J‘LI:{:— i’
The Separiabion between System and Surroungdings

IS known as boundcl:n_{.f.

Note: BOUﬁdﬂJT-t{ Ccarn be 'rr'eaid CFixed) ,
st can be Teal oOr ;mq_giﬂED'l'.{-r.

|
|
I
|
b —

Rigid cordainer, Rigid bOUHdCIJL? Movable bm.-ndanj

ik can be Flexible (Movable

Type's oF System '—
Type oF mass transrer {Ehﬂrgv transper Example
SljStem . T Ty S Coqj—qj;:’.!:
cleged A h \d ; Pistor cylinder without .
- valve
open v . v Tu?bfrle, Compressor, Pump,
bodler ’
Isolated % X univertse, Hot teq )n
; . . weld inquc.f‘ed F:quhl-'

@
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Note!

In @ closed System , as there is Mo mMass transfer, o
SYstem moss remains constant and hence it is alse krown

as control mass System.

Control Vol e .
= =4 ._umouhdJﬂﬂ the

It is the Volome em:las}rwﬁ or S
device which we wish to analyse . pcross the cerurol volume
both mass transper and Heab—vo Energy transfper can take place.

Microscopic and Macroscopic Approach of thermodynaemics
g,w.;’d;-mr

Fog W —— behaviour o Mdividual Molecules
;S{-cl..lceh ;r‘;_j-O CQHS‘FQJM'OH A 1—}'1_1'5 aPpTOQﬂh s also Si‘GSHCQJ.
thrermodymnamics. This approach is userw) af low depsities (at

hfaher alt tudes),
In Macroscopic appYeach individual Molecwan

J'::ahawgu_,-c is net taken irdo considerah'on that is Aue_naae

behawoun oF mMmolecwles ig taken into considenaton, This
clagsical Ehermodyranmucs.

‘appPr¥oach s alse known as

NOTE: '
In our Counse we fFollow classical thermodynamics

'lhermc_yhamu: Eq,ul.ltb?UUM =
A Sﬂsfem iS ‘Said to be N Eher‘rﬁad.l:fﬂamm Eq.»”‘:'-l‘b”“m

Rt s in -

(1) Thermal eguilibrium ( equatdy of
(2) Mechanical equilibriom ( ::-_::Lua_u);j ofF pnessuwse/ Porees)
(3) chemical egualibsdum (L equalidy oF chemical potenfial)

4

temperwature)

Pure Substance! e ks

A sSubstance
inm chepucal camposﬁon S

aﬂgrpga.i‘mﬂ .C bending )

'S *Sm'd to be puwre Suvbstance

(1) Hamoﬁeneous

¢2) Homoﬂeneous In chemnca.]

..........
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e e v T, q
- water = Water §
i ,
= L |
Hyo-2:4 i
Hp_g (1) 2 L]
2:) (2)v ol .
(2) X Nobonding 1) A (ps_jp{ "

(Psy” biw H,y4do (22
«

(P) %

¢
{

* A pwie gubstance can exist im a single phaose or more

than oOne phase.

-

' .D-n‘., aur is a pune Substance but moist air ( Lquid aix) is not

a pune substance that is, in moist aGr waler vapour can q

be condensed and Sepertated. (
* A pme'subﬁtamrz can be muxtune ofF 805&5‘ also. {
Ex! GGSEDUS ouT J'{_:_'.il'u'ch e a muxhune OF Glﬂgﬂﬂs NitTCHEn and I

Othey I1pnerdt 805&5-

Property oF o System:

f-".mj Mea swreable chanactenshc is aq PTopeschy

Ex' Pressune , Teamperatwrte, volume ; density ete.

p'mpe*r:ﬁes ane of twe types-

(1) Inkensive

(2) Extensive

Scanned by CamScanner



-2 .Tﬂfensive pTorJer.Hes orze [ndependent ofF Size or mass,

Lif_f’i"_____p'es-' pressurne; temperatwre, density , viscosity , Thermal

7 Extensive PTo perties one dependent on gize oF Mass oF the
System.

Ex: volume, Mass, All Forms oF Epergy , Momerndom
s (k-E.y P-E. 4 I"MJernalenergy)

Extensive

} I'ntensive

(1) Raho oF two extensive properties is an intensive properdy.
Ex: Deprsity

4 ® <-2

NMNOTE -

i

"2y All SPQCJF_[C pTOPETEJ.ES (Extensive PTDPC‘I"EI’ES clivided b(j I"\"!C!SS)

are intensive properties. o :
Ex: Speciric volume, SpeciFic enthalpy , Specific internal enengy,

Specipic erdropy.

Important poinis “wer b properties : |

(1) properties ane point Punchions Or state Ffumcbions.
(2) pvoperties ane iﬂd&peﬂderﬁ" or past WS{'O":{ i-e. they e
independent of path,
[3] Properbties are exactclprenentals.
P
’ 5"'13 h

L 1: g m3

o .

dv, = dVb = 5™

f

!
[ I v

: - System,
[yl properties ane paeroscopic B chosectenstic OF q CgEeem
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state of a System!

“The concition of a 6Gystem

State oF a Sysl'ern.

p'rocess -

Any change of state

Reversible and JIrreversible process:

] - an
IF when J¥evers pPolows the Same paJ-h withowt !eﬂwﬂg vl

A process |

efFrect on System and Swuounding.

iTreversible process. Frickien 1S one ef the

: . is an
A process which IS not @ Teversible PToceSS 1S

makes the process ITrreversible.

» Mmost o the practical processes ane

Reversible process arre olbscussed-

¢ To S'rmp].'[;:_rj the m.aﬂai.gsis.

(i) They are eppicient ﬁ?‘a'w‘ PTOCeSS.

&lz =

612I

3]

- 30 - 30
9.!:9-":5 @-21
%" 9
Sys. Su:maundfng
-30 +30
+30 — 30
= 0
O
| \\
2 b
Reverstble

,]s a prvocess.

s sa/d to be a reversible p

irreversible processes:

is krnown as

TOCESS

Teason which

~A A A N DD B DR RPEeC B

i

- as i

‘s epFect on Swuevundin

I R-Reversikle.

k]
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