Tempexalivu and. Heolr

Tempenaluse

Tempenalist. 35 oo seldive measude , OM indi-
-Codeon B«&. hotness o Coldnens - A hol Cookuy
I soid Jo have o hiﬂh Jimpexalsd , and ice
Cube Jbo have a Jowey :lj_mpeaojjuu . An Objeci'

o o \'\L%'NH Jimperolune  Ja sald Jo be holit
than dhe e of o Jlowen ﬁmpmuﬁ_ﬂ{ﬁ_ :

The ST unik &é Jimpetadiot.  3n kelvin (k) ,
(sl d.L%MEE celsun ("C) b o Cammﬂrdid_
u})ed_ unat aﬁ. Cﬁmpmcﬂﬁj}u 3

Heot

(Nhan You puk o Cold Spoon indo o cup fﬁ_
hot  Cofl the Spoon waxms up and he

COHJLL Cools down ax .:H\.ua_ weHe Jlufn&:tn




equaline dhe Jompenalivu - Enwﬁt{_ Ennhdfw
thot Joke, place SGLIJ.H, becaune aa. a Jdemp-
- exodiu, diffevence i Callid  huot (ftou: 08
heat Jnansfor and enuigy Irans fessud. dn dhiy
Wou, iy Callud heat . TThe ST unik ad head

enui, Cbmnhd:emel ds expsusred.  In Toul (T)

Measwurwund 6! Tempenglivy

A P\'\-'dsfcol PMP”JH" hod Chcmae}a with .Hrﬁpe-

_ochise d» Calrd o Fhenmomeldic pswop

Whn o dhwimomety d»  pul  dn Confoed widh
o hol meldL , the Tnmcgw.ﬂ, expands , dncsua-
-%hf(‘ Jhe Jﬂ.nﬁ*\‘h G{]l 3he mmc% Column .

(i) Celsiuws Scalr

Lt defines ice- poink fimpesialive. an O'C and
the sleam polnt Jumperddusd o 100°C . The
gpace  belloeen 0'c ond 1oo'C watks 0
ECUJGJLH. dividud.  dnfo 100 SnDwvels.




Lt defines dhe ice- point Jampercdust ok 3Q°F
and. dhe sliam poind Jimpenalive ax 12°F.

The Space beliveen 23°F and 213 F J»
divided Jnfo 180 equal inJbivoly .

(iii) kelvin Scals

keluin Scalt d» o scale 0&" memwtfna, Gﬁ
L penalivy | dhe mg_lj;i‘na_ poink e{. dce Jdb

Ioken or 233k and dhe boiling peink ¢

waliy os 3I3K the space befdeen dhue
oo poindh B divided  info 100 equal irifbabs

(iv) Relolion belueen D‘.lfﬁtemnr Scalus
#ﬁa_ ='Y_'ei_n_pemuﬁ.¥u)>

To Conved o JEmpenolt {swm @ne Scale
1t dhe O, We munt ek Inde account
Ihe alacﬂc Yhol zewo dompencliss G—d— Fhe

Two Scals e noetX  the Same.




Note - The mosimoal T pestadiud. 3& Jhe human
'Dnd.\d. measwsud. en the Celsius Scalt  Jn

3¢ which & 98.6°F .

- b

£ L
R
21

S P )

Tempestalive ('C)
__[8. e and Iy o Jemperodivee Voltus a—(![ o

O

b-.:.cha on celsuy Jumpeowdlivt scalt and Fahse
_nheid  Jampeadivd  Scalt M&hpec.ﬁudﬁ, Fhen
fhe selotionship bedioeen Fahsenhid  and
Celets Jirnperalusd  J» a‘wen baL

Tr-32
180

j;c_"G
100




:_[ile“i G*Miwoi‘bnﬁind Absodut ]Irnpeﬂai]mf_

() Ldeol Guan Equalion

An eqpadion which follows dhe Lowo of Bnldai,
Loun 63' Chasln and Louo o ﬂunﬂud}m A
Calfed ideal acu:. equalion .

At Cornndant Sim pescoluL. |

\ ol —j:- « == (From Enanl'SlmJ
P

AY Cornlond pHULAWM |

N ool T s (r.}r.::-m Chasd's Laws)

A CornTont T and P,
Vo N -___(Fem RUnauc{xn'sLnuJ)

BH_ Cumbfna all. oabove equalion , we au‘:




NRT

Whist , n = Numbe nﬂ.'ﬁ"'.uLU: i Gos

R = Univewol qos CorvnTant (R = &.31
Jenol” K_I)

= Puesswu bd. acu.«.
N = Nolume ed_ acU:,

(i1) AbsoludL Ternpesiofuse

The obsodudl minimum donpendistt is eqpal
o -2393.15°C - Than W olno known o
absodull Zewd . fAbsoludt zews in dhe




Foundadion e& dhe kelin Joimpestaliumt ScalL oy
absobidi scale  Jevnpesialung -

Thestmod.  Expansion

The tncauase sﬁ Qize of o badav dur Jo dhe
nCMane Tn the Jenpesadiv iy callad

thuumal Expansion . Thoee Hpm o @ XPANAON,
Can Jokt place dn Salid Wiz. dgneos, Supes-

-ficial  and. Nedume  expannion .

(i) Lineayn Expunsinn

The eipm\hiﬂn n -..{:Ln&tlfn B callid  dineay

expansion and  dhe dau.c:ﬁmol Chcmta,m in
&nna‘\’n . AL gy

= rﬁ? ven b&

AL e AT
L

whsyw , € = Coeﬁicieni ad dineon exPuaninn




The onit of « I» por deguee Cednisos (°C7Y),
In dhe CuS ond pet keliin (KF) in dhe
S1 Sasiﬁm .

(ii)_Supenficial o Asuam Expannion

The ncswane in 5\\}%&:&. a6} dhe Solid
& heuiina. & called %upe.ud?dul expansion.
The Fsiac dional Chcmca,m In oua, AA i %'men

A
°%

AY: T
=5 > wal

whsw., R = CUE&&TC‘.]ET\I sd- QML @XPANKLON

Unik u& B s et om Kkt

(iii) Nolume expansion

The exparsion fn Nolwme d» codtd \glume
experslon and Fhe Fuectional Chnna,e_ Jn

G}uﬂ“_%iih calue,n 'D(T




AN
2R WY
g =

whesw, " = Cue@l?cieni o \oJume expansion

18] )
h-—-—-.t.-—*}
o 5 e

4

Lmtn;H n.JHJ..lI.‘ \olume
expansion expansien expans lon

Relalion belwveen Lineon (), Asua [ B)

and Nolume (‘f) Expanston —.

£ B 1Y = L ta-z

= 1 LE)'-:&C[]

x
B a
o«

= L -3
4 3“'U3J




Thestmal Stsiens :

_— e

When o sed s held bedioeen oo fixed .
Supposihy and Iy Mmperatist &y Sneswoned. :

‘the &ixEcL Supposth:  do not  allow o swod,
o expand , which &esulh ™ o s

which s callild TRutmal STy .

Thwmal  Sduy 9n the sod @y a?uen b&

wWhow ¥ = Ynu'ncﬂ'b rnodulus ﬂn&-l dhe matisual

Bé swod ,
A = Asua Csenss- Seclion B& Hu od
o = Cne&icient ad Jineas expanrion
F = Developed dnuce n the swod




“The dhuimoal C&Pac:d:% % o body & Jhe
qu“ilta o Wot sequiud o siwise the
T peralive of the whole ef dhe body
“Hrwuauah o unik dlﬂd—l.ll. T+ Iy mearusid

n  CalosuL Pt "C o8t \'}nu_ll_ pey k. .
If & be 4w amount g haof rudid 3o

psodwee  a anae, in  dompercdivu (AX)
ﬁ& Ihe Substonce ., dhun $huwimal Cu.Pch.ta

gd. Ihe Suvbsdonce ih aiuan 'bld,

85 = §

——

A

Dirmengionol dmtmd& Bd hod Capacity s
[(MAT2 1],




Speci(ffc Meat CCL&CLC:l]._I}__‘

The 5peCi£-ic huat Cupuc.'m& (alnro Meé"e&uudttn
o Speci@ic hiod ) 0& @ Substance Jin dhe
amount el hwat suquuud I Staire dhe
3o pest adisy. a& o unit mass 93. Subsdance
‘H\}muah i'c. I & meawrwud In Cal ﬂ'l

(et om —Jkaji <t
The gpec{&ic haad Cu_pca.cilhd Er& a. Qubsdance
i %,[uen b‘a,

S =

= B
W Rk

Wt , v = mMass o& Subsdance

§ = heot sequirmed Jo r:,hcmcﬁa Jt
Em?mu'ﬂm AL .

3 Molan specific hued C&Pﬂcﬁb( 61 o Substance
AA d.ldfnﬂd_ as Jhe amount 6d haod™ Mequisud




Sakse dhe Jmmpescvd 6f L wols of he
Subsdance 'D'ﬁ i o
1 o aivm bE]L‘

c =1 6
P At

Ot L = wmb ex &é rnodis &(} o Subsionce

The ynit Gd- molaM Speciéfc heod Cu.pf.u:iia
b T moletkt.in ST SLJ,&.JIm and Cal mol™

T Sn Chs Syslum.-
The dimensional fosmuda Bﬁ molan Speti(ffc
haot CuPacliH B [(MATRC molet] .

Lolsgimeg,

Cnio.nimﬁjla 4 Concerned. with Jdhe measuse -
- menk od hwat ; dhe basic appasatiy Gcw
this punpose betﬁa_ Colid  Ihe ColosSmetiv.
Lhen Twoo bodivs ot diffewnd Tmpesiolivis
ase ‘vnixed' | hist ' flown' faomn dhe bﬂdﬁ“




at o Fuﬁhm dimpesialivu. do Jhe @ne of o

lowes Jimpesadive , untd o Commaen 'equuili-
-buivm' Jimpesaksd  dx seached - ﬂSS.Urfoﬂa«
hir ' Huot exr_hunﬁe' To be Confined o 3he
Two bodius alone (i-e, “e&hc:!:ina_ ani heat loss
To dhe Su}umundinc}bj we hoxe , Lsom he
lowd % enu it Consesvalion .

| Heok aaine&b‘a_ b heat JMoxnt bl]'
SHe bﬂd"a— the Otus

s Simple aXolimend  bared en dhe law
Connennolion &d P_mnatd_ 4 collid  the paunciple

% CaLDMimeZBu& .

C'ncmag,___ ed- qtate

DePendin%_ en Jimpesalisy and Psussusd colb

Mol Can exint tn a Sold , Liquid oM
ac‘*”eﬂ‘-‘b SXalL . Thuse STalts om (E-mlmh ad_




malliy as also Collad the th.,e;aﬂa» rnodlu -

The Cha..nae of gl dmm solid To Jdiquud d»

Called TﬂElﬁn%_ and. Pwom Jiguid Jo Sodid Dy

Catid Lurion . T1 & obsened dhat dhe Jmper-

.abwy semains  Conndont onfd dhe enfine amount
of ¥he Solid Subsdance melts. That J» . both dhe

Solid and dhe Jiguid stolus ef dhe subgdance
Coexist n Humol equilibsourd duuein
Change ef Stally Joom Golid Tp Jiquid -

&%a

The ﬂmpeuol-‘.uu ol which Hw Qalid and dhe
Lquicdk STty & dhe substance d» in dthwimel
equulibsium  widh cach Oty di» callud ab»

"meLtina P&rd: ;

The Change ) otah  Promn diquid Jo vapouy
(o3 go») iy collad NoaposiseXion - T s
Obsowed. thot dhe Jampendluss sevnadros
Corstant  undil dhe endfibu arnount™ 8f dhe
bud. d» convedid fndo Napouwt.




The Trapesolisy at which the diquid and
the Nopoust statuy a& Jhe gubsdances coexint
G Colled Ity bu‘nﬂna_ point - The Changes
Psom Solid SFelt 3o Vopour stalt without
puhb\ﬁﬁ “Fruuauah the Mquid Stadt Iy coldud
Sublmolion and Jhe Substance iy said do
Sublime

Lofirk Hedl

lofant hat  dn cLLé?nEcL ax dhe hiat om erunge.
Yhot J» absodbed oyt suleaned d_uufnca, a
phase Q.htmai a& o Subsdonce . T+ Could

ithat be Pfuom o an.b do o Jiq}_Li(l oM
Ldiquid do SWlid ond Nice Vewsa . | odont

heat d»  sulolid Jo o heet pmpu«.ﬁa_
Called entholpy - Tt B dunalid by L
and Jy ST uUnix Tl‘r‘«‘d\‘

=




(1) Lolend $Uod &&. me.lfn'na_
Tt W o amount &Ell hiot which Mmq}umcl

1o thmae_ && phase ﬂmm Solid Jo Jiqudd
fosr unid wors ot conadondt  JEmn pesicdusu.

Ex - latint hiot G’éf —me_u-ina ad dece Jdh
3-33 X 10° T“ﬁ .

(1) Lolind Rt 021‘ Nopost z ation

¥ & o amount E’ﬁ hiot which Jb suquired
1o chma& Bﬁl Phase d-}mrﬁ Jiguid Io Napow
oot unit  tnans ok Corndont  domperalivw .
Fx- Labnt haod o} Vaposui zalion ad LI

»  83.6 X 1o® 'I][&E[.

Heaot _Exam& &)

Thow ose o mechanihms ed heat dﬂon}tfm

which name 1 a‘wm W - Condwedion,




Convection and Stadicdwon . Condwedion Occuws
Within o bnd.ld_ oM belween Jio bodivy, n
Condant . Conveclion dipendss en molion of
Tahs imm ene. Jv.a,t'_oﬂ dﬁ gpace do anothw .
Rodiodion i haad e fes IDLCT ehcﬁwma,ane.
Xic sodialion , Such on gurshine | with no
need G’{m mollin Jo be psunent dn dhe
Space belioeen bodiw -

(i) Conducton -
F{ccuad_ina‘ I0 woxwell . Conducdion J» Jhe

Flow 6& o at Muﬂh an unewaﬂ_ﬁq halid
buchd. -&aﬂm ploces G& iuﬂhm dimperadive Ip

‘those e& (puwoert JErn Perodin .
Rall && hod iﬂn.m}ﬁm I a'w-“-ﬁ b'd,

H = = KALTL“TQ)

X X

whisa , K = Thamal Cﬂﬂduuc..ﬁvi:h}

A = awo % Cat0ss - Section




(i1) Convection

Corneclion 1n o wnodt Gd. huod Ihn,mﬁen b-a_
aclual modion o walln . T4 4y possibly Oml&
in - fduids . Conveedion Con be vl ou Efuuted.
Tn nodimal Convecdion , a..ucwiIH plmi)_, an iMmpoX-
Jard  pasd - Whn o flid By haalid fxom
below , dhe hot post expands and +hu-déa:ue,
becomes Juns denpe . Becoune o bm&unt'a..
ik sdses and the upper Coldwt pasd suplaces
4. Thin u..aufﬁ 3e;t healid , stxes up and J»
e ploced b& dhe Jm@_\aijudﬁ Coldu posdt 6&
Jhe [fJ.LJ.id © This psocess  9oes on.

In d‘-nur_e Convection | modual d:'nd%cedj'b
Thove bd_ o pumP o bEr Some  Othuy phﬁsicul
thears . the Common  exam pls Bﬁ @nmce
Convection Sdadimh o34 d-‘mmed - aH huat

-Tna. S-G:sjimh T home.




(i) Radiation

Radialion 4» dhe @m&m G{I haiod baL edachuo -
-muﬁ_ﬁeﬁc Waves Such ax  \isible .iina_h‘k,'{nﬁaa-
~sted and  UWiaonedadt Hass E‘JOLHD!“'E han felt
the wosimih o dhe &un's sadiolion and
e hiod fupm o Chamcoal aaﬂl oy dhe
%an‘m?r coals n a &dm place - Mosdt ad he
huot fowom thure bodiny wuachwns You not ‘o?r
Conduclion o3 Convection in dhe ir{hl-luenfn}
aln but I:.-a_ swodiofion . Thix haet I.HCIM&U*
wowld  occun ever if thuu wed T‘-D‘H'\.rﬂa“

butr ecuum  beluseen vanu and. the Sousce
ﬁJQ\ Yot .

_;[Emmnl Resirance

The Thwmal Resbyiance o o bml.a_ 4 a

TNEAsUML 9& aty Oppo&ljion I the (ftm‘]
Gd Ao “rh}u.ﬁuah . TE Gy dld?neda.b




Ternpescdusu di%&ﬂehfﬂ
Thusmaol y ol dhe Lo endx

HesvIance Mol ot Llow e& heot

"qumghii

Langth ost “thickness
_“-‘E&mnl G‘i- Jhe TﬁCd:U—(iﬂ_I_

Resistance Jhasrnal

Conduciividy A Qo

Newlon s Louwa ol Cooling.

Newlon's low Gd Cuaﬂna_ Sty dhod dhe
Mﬁlﬂd.tosgedmm-&&u.bcda.h
diju.ciha pawoposdionall o dhe diff eaance
in Jdan pesadivg Gd ‘tha qu.l(.f, and Jhe
EMmuﬁdint(]A . psovided. the diffeance Ty
Brpewdsd Gy Small | not mosw than 40¢.




gl

- e S'uan impdiny,  dhod an Hme passes,
Jimperalust T decsuanes.

When an  objecd ot Jnnpesclwd Ty ds
placed In  a gwuncuna G(‘!L Jarny P estaliivug

T& ihE. "ﬁ'&t eﬁl}ialdv' ‘
Modialid  pen Second Uk,

P =eAe (T -T,")




