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Chapter -1
Basic Concepts
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Thermodynamcs |

It Is the Science oF '-ED.@';S_Y tn:rn_r:_fe,r and it a,:;:ecl's on

—— T — — —

PToperties of system.
Em‘rgy transfer May be Heat , or wonk ok both
heat ang work ,

= The Main @m of thermodgnqm‘lc Study is o convert

d.J's-onaanjsed Ferm op enegy (Head) into Dhganised Pormof

enengy (work) IN an efgficiend Manner.

Applications ofF Thermedynamics:
Rer rigenation, Air-cenditioning, steom power
plant, I-c. engines ete.

BASIC CONCEPTS

Srdstem.'-—
It is a Region in Space uvpon which the Skudy is
Focused or Conceritrafed.

Swutoundings !
I
Any thjnﬂ external to the System, where the erfrect

OF System is Felt, is Known as Stwrrounding .

[umrvEQsE = SYSTEM™M + SUEEOUNDINE]

Universc

Boundw-r.y
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Boundary - )
" The Separtation betwween sﬂsl_-em and Surrnun' ngs

IS knmown as bﬁUl"‘-dQJ'Ltf.
Note! Bounda.rud Can be Tigid CFixed) , if can be clexible ( Movable

st can be Teal Or imaﬁiﬂﬂ.ﬂt{:’r.

F?ngd condainern, Rigid b"'—’"d‘l"fj‘ .ana,ble bouﬂdanj

J__Pl'pe
T B S i "'Ile—imaaina:t.ad bor.:r"da-"'j'_

Type's of System :—
.'-ere OF Mass transper {Ene.rgxr #'TGDSF:T Example
System . " [ water n secued cénJﬂJ;:n:
cloged ® v o " | pistor eylinder withous .
: valve

Turbine, compressor, Pump,

open v’ -V '
bodern
Jsplated A X’ univertse, Hot teq Jn
. ) weld ;lnSUJClJ‘?d Filask.
T RSy ; .
e ——

—— i — J
¢
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Mo te

In a <losed S:jsl:em , ag there (s Mo Mass transfer , +he
System mass remains constant ard hence It is alse krown

as Corntrol Mmass S:rsfcm.

C . -
orndrol Volume: . smouhd.lﬂ? the

It s the Vvolume Ehclasiﬂj
device which we wish to analyse . Across +he cornurel volume
both mass transfFer and Heabtw Erergy transper canr take place.

Microscopic and Macroscopic Approach OF ' thermodynomics
g,lb‘,;*mraf

In Wcrosccpj.c QPPTDCI‘Ch {-_he bﬂhaufo'_,-r OF rﬂd.:'uid.ua.l Moleceles
12 talken Inte considernation, this approach is alsc stastical
{‘h"'e"ﬁodghawﬁcs Thas q;nprooi:h IS vcsepw) af low densites (at

h'f‘]'her alt tudes).
In Macreccopic appreach Individual Molecwan

ivdo consicdeahion that is Average

hahﬂl_,uc}u_}-c IS mt tCl-kEﬁ

behauioun ofF molecwles ig taken into considenahon., This
.appr¥oach 19 also krnown gs clagsical Ehermodyranucs.

NOTE ! :
In our Counse we Follow classical thermedynomics

'ﬁwerma_yhamrc' ECLUAJ,: bruoum !-
A SgstEm iS "Said to be in thehﬂod.l:fnamrc. E:U.Jo_hbﬂum

Rt s in -
(1) Thermal eguilibrium ( equatidy op temperature)

(2) Mechanical equilibriom ( equalily OF pneSSuJ'Le,/.POTCf:’)
(3 chemical eguilibxium (Lequalidy of chemical potental)

e’ R
Pure Substanc % el

A suvbstance
in chepmucal camposﬁcn,

in chemical nﬂgﬂgcﬂ'wﬂ C bending )

Poavwiox ou va b

v hSﬂJd +o be PL,IJ'I'-E suvbstance

(1) HomoﬂeneDus
2) Homoﬂ eneous
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