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SR T ofed o aXeR el €, 99 foh e @
ST T e 90 off 9REw | TaE 7 ) TE g
e <o "9 fRA ST Wk 39 SSHTHTYT Ed ©
(e 11.20) 1 71 ©q o Teh &= a2 6t ugref 9
e T Tegratem o faeias o e s e
21 TH 949 B TH el o R0 % i, ey
TR gered S e dq 90 e €, T S 2l
e AR SO o= H1 Jifd F1E HLd & a1 T8
fidl o & SHI-BIH I FH HT 1 S| e AR
o we fog o=@ St @ f5e i ge ar s arvErd
T o fiel Te €| e ST gy Srdeh!
fordit feu w31 U<l = fafsre o anfiar I
=t uHt fafy fiye Sol oo T o = o afer
o fgia 1 Iwm fman s 2
B 3TTETUT 11.3 0.047 kg THHE o TR
Tfafem o el Sl HIRT 9T o fow Iaerd
S W 9 odT W T T @ Ak el w1 g
100°C B S| $Heh 99T el ol &< 0.14 kg
A9 o disl o oAl fEH 20°C #10.25
kg ST W B, W TG foma S 81 5t o
a9 ¥ ghg Bl © ae1 T8 23°C T LRl StaEe
TEU HY wdl Bl UoffatEm w1 fafirme s
TR qiehferd shifeTd|
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g7 3H ITE HI A Hd HAI BH TH AL A
ST T TR Tomdt stawen ® Uqfuftay & e 3|
T T T qT ST §R STEeniud e ok
TR B 2

UQfHfm o el 1 S699H (m,) = 0.047 kg

U o el &1 ARMI @9 = 100°C

Ffaw 19 = 23°C

T ¥ 9@ (AT = (100°C - 23°C) = 77°C
A efifSe, tefafem &t faftre s afd= s,

T o el g W HOH i W =

m;s,, AT =0.047kg x s, X 77°C

Sl 1 FHA (my) = 0.25 kg

FOHMET T KFHH (my) = 0.14 kg

Sl q1 SHEAMT T SR9R 9 = 20°C

fagor =61 @fam M = 23°C

A H giEdd (AT) = 23°C-20°C = 3°C

STt et faf¥ree o e (s,)

=4.18x10° J kg °C!

dre o SR 1 fafere oA et

= 0.386x10%J kg °C!

STl q1 SO §RT SSHTeA(sel hi AT

=m, s AT, + m;s AT,

=(m,s, +mys,) (AT)

=0.25 kg x4.18 x 10°J kg™ °C'+ 0.14 kg x

0.386 x 10° J kg! °C) (28°C - 20°C)

TRl st § Uit o e gR g S

=Sl g W1 A + SO G HHT eAfee]

0.047 kg x s, X 77°C

=(0.25 kg X 4.18 X 10°J kg! °C"'+ 0.14 kg X

0.386 x 10°J kg °C)(3°C)

s, = 0.911 kJ kg™ °C™! |

11.8 3Ta¥e UREdd

M €9 H § &1 49 SEed § : 3, 9 a0
) 3 srereeneti ® 9 e ww sraren 9 ot eraeen
T HeRHO ] R THEd hed 8| & W Sfereel
Rede 31 § gal qe 5 © T (qen faema:) €13
e a9 B Bl Gehd © St uered ae SEeh qies
o ate oA o1 faf- e giar 81 aro sreren sider W
LT YA 1 279 i o foay s fFefafaa
ERETIEIETCRS
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ToraTeReT 11.1

T de ° o feu e difvm fem &1 au AR
FIT| 30 oR-+R fordl = S Wd W T
3R HINT| T T e oF 99=q aM Al Hifsg|
S den fem o fasgm & R fosifaa @
few) wmg 3R A" o W" WE STefad i
(o 11.9) | =9 o€ A fof o oo st A fem
Uk ® e G 919 | IS qRadd Tel erdll Sule
ufeman ®, fehm™ 1 T HT Tad MY @ W ot
3T A9 H IS IRTd T Bl T8l HeRoT i S
1 F1 3T 3@ (few) ¥ %9 (Ja@) H srEwen
e fre s o 81 @1 2

100

a9 (°C)

0 G, g (fgae)

fara 11.9 fe9 &1 T & | s7aeer 4 gu gRad &t
19 3R G5 & &= U1 Sfcifad #eb g9l
(P & AR Tel)

I W TI Y 3T UREdA I e (31an
fosrer ) den s9 @ 3 | 1w ufadd i e
FEd &1 TS U T © R S ured Y weE /e o
foere de a9 Fad w1 © sterid S W ga U arawen
gftads ot arafy ¥ uared o Sl YA S qer
o9 A" G wgadl gt 81 98 99 N9 W
fordlt ared o1 S den 5o STt TR AT 9
A 2t € 39 39 e #1 Mo Fed ¢ u8 e
weref o1 SAfuereror Bl Bl F8 < W R e 2
T AU g T forell ugred o el W
THTHT TR %ed 2| T&d o o &1 9ihan &l
g o fou smeu frefafed feamma 1
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ToRaTeheTT 11.2

e T foren oifSru) U o1 1 dR ST SHeh <Al
ol @ 99 9R S 5 kg o @ Sifuw) fo 11,10
T TUT 3TIHR 36 R &I fed e o w3 Wau) 1
Tg 3@ for ar fenfyen & @ oR & S @1 uE e
1 H0 e ¢ o qR o Stk 1= o/ § 9fg o HRo0
fem et a9 R fosret ST €1 S qR 8T § e S
2, @ AR o S 1 5ol qA: fedisa @ S ?1 59
TR AR fed fren @ IR @ s @ qen fren faws
&l BN qAfGHYeR ® 39 UREed i YAfeHTEd
Fed 21 feq W ‘whe’ & A" 9 o o BR &
“ThfET’ KT G9E B UTdT €1 S| | gfg o R ST
o1 ® S ek 1 Aifd w2

R

faT11.10

& TOE 50 i@ § ®UaRd 81 9§ IR SHeh
TyeTd S8 & g SR T TH Al el W € o '
Te Ud § f au § gfg e emw @ W @
fo1 11.91 a9 ¥ 9% gfg AR 11 100 °C a9 Bt
2 3R ==l Tt a9 feer = S 21 o1 fih S/ i
Y ST ST STANT ST o ol STIET | a7 S7ere
Teftg sraen § w9aid 9 H 8

a0 9 Ao (el N9) § Sfaeen ufedd o
IO HEd ¢ TE I T © o qHEd g9 o Aoy |
FYARA B 7 a9 fad T g1 s, 3 9 o
T areree e i ety | ugred ) Ml srewend
Za a1 19 g 9 | geed! el 21 98 drg T
W et gred o) g9 qen arod <A STaed ardig 9
T WER HEad 2 & 39 39 uSie T Faeid HEd
T S o gL H1 UfEA H GHEH & o SMET
frafafea feammam =3

ToRaTeheTT 11.3

M ¥ ofysd 9 ¥ W TH M U H G
Sifsru) fo 11,11 ® 39T T79R ek o §@ T
I h1eh o A4l W Bl A S g Ueh qramrdt e
T A9 FhTd ek § oMU 3R GATeh bl oL o
T Eu) S8 & S ™ B, @ e 7 e fw
98 a1y, Sl 9 ¥ faei of, 8-8 Jagal o ®49
T IR S| T 99 o Joidel T i qalt
H o1, W 9 € S e o a1y ok vitdet sTet i
3R FR I3d B, HeIl7a e 37899 € W 2| 3faa:
S € WHE S 1 99 100°C W UEEdl €, 9
I TS W g © 3R IO € oIl 81 el
o ofiq? o fer i <, T i € ek | Sl
fishardt 8, 78 ST &1 1cdd DI gai & T4 H e
T U o ®Y H Yehe Bl B

for 11.11 37 i

319 A1 F® Yehel o fay 99 e i a8 %
3, Tfehr Faeh o iR <@ | gl 81, 79 79 I8
@ o FEeF Th WA 1S W FeA WihAl §H:
3R TH T Sad o a9 | gfg H & faw (3@ W
R T gU) SR SO 1 SAEvashal gl g1 59
THR @ | gfg o WY FeFiE § ghyg 8 Sl 2l

W 37l BH o %1 81 oid @ q1 STl i HT
80°C T 31 BF I T WISk W qqETd a1 9
T TR AT o He i A9 Hoh O 9 Y
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6.11x10° Pa g1 f&ftd i 21

P A
(atm) A
f
218 o= ————————————-ic
= |
I
o i
0.006 ------ o !
BlLB—1 : )
-220 0.01 374 T(°C)
(a)

e foig

el gerel o1 919 SH! SYeren URedA (raEen uiadd) i sty H e war 81 R uere & A
T e <6 P o &= STeiiad U i Yol SRE 31el P— T 3R@ Hgd ¢ 74 fe@ 1w oo o 54
J CO, o TR 3TRW WM T | 39 YehR k1 TR TG P— T T i S &, 9T &5 1 5
&5 o fauIioia sear 21 37 &5 i aehl S8 SeAuTaT &k (BO), W &8k (AO) T &SI &gk (CO) g1
Yoy femall Sl €1 Seaurae ok BO o g S| 3fereen i fefua sid € 5| W 3| e arsy e
el el &1 TeH osh AO o fag 3§ erareen w1 feun i © faw 31 qen ga grewend deed! gt
& 9T ok CO ok fog 3| erareen i frefud sed € food g9 qen ard greeend deed! gt €1 e @
T T TSE W G ok, ST ofsh G Seadia o5k THeld & aefl Tl geref =6t oAl grereend weerdt
il € 5@ w1 fren foig SEa 21 S o fau, Sia o e fog 1 A9 273.16K o1 <@

(@) 7 T (b) CO, & 7T S[a-arq Frareer $TRE (Y1 & 7gaR T&1)

A

p
(atm)
A
TRt b Y G, S . C
11 S (S /i
o Y
3T
Sl | G 9
i EiL
13 :B
B o e —>
-78.5 -56.6 2031.1  T(C)
(b)

9% Y A €| I AR hi W W S Hleh W
T 3N vores W fensifad S seel B UH i W
FIsh oF WX i STy HEfAd g Tk o
fi STl o Y58 W <@ HI HH B A 21 o7 T
A9 R e | YA FA AR Bl Sl 81 39 YR e
H W R FaeHI% TS W B

Y U8 T Bl Wl ® T ueret e o e
TR F HfSH I T 3= g1 W AFHISHAT I
71 2l €, TS Ror el W wgg 9 i e |
STl 1 FALHIR T Sl &1 THok foadid, < Feh
fiet /@ ° gfig ek FaLHIH aGmE Sl 81 gEifey
TR IS It &1 AR agAvSHE <6 R R
Sl o YAl ] THTHT gadleh hed

T, At u_red 5 i STaened - 3, 19 qen
T Y T T e v o € S e
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e 2 9 ooy e § SR faeima: 1€ S 2
fordt U<el 1 ST STaen § 9roq stewe H, foA 54
e W TOR, S SEAuTaq Hedl € qu W@
T 1 EeduTe e wed ¢ g 8 (S Co,)
1 Heea Bl ¢, e off gH YR 1 ugref 2
S ®1 GfEA oh wEY fedl Ui 1 =E
STerEqTT - BE el oY SFerE g W § TEedt
Bt

11.8.1 T Sol

AN 11.8 § T I8 Hren ® foh e i e
tereen qfiad w1 feorfq § gar € ueref qen SHeh
et o s o1 1 T fAfy=a A wEaia et
21 Foreht uerel =) sraen aftad @1 otafy §, oA HY
T k1 Uid Tehlsh SeH TIFIGLT, 39 91ef i 39
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WU 11.4 1 atm 3@ R fafr= wgef o srawen ufads o @9 den 7w e

A EEREIED L,
(1053 kg) (°C) (10°J kg)
1.0 78 8.5

-114

et TR
EOEIC
T

1063 0.645 2660 15.8
S 328 0.25 1744 8.67
RN -39 0.12 357 2.7
BIEEEE] 210 0.26 -196 2.0
SCRISE] 219 0.14 -183 2.1
Sl 0 3.33 100 22.6

fehan o foTT @ ST Feedl ¢ S % fa,
Ifg —10°C & ot fgu o ufgror = fem ot
fepal ST o SEehT 19 Heh eI (0°C) Teh sl &l
TE 9 R SR S 3 W a9 | gy Tl B, 7w
fen fusier onTdl © Sterfq staeen aRed e 21 v
o fen fueet st €, d 31X o 34 W Sl o dra
o gfg Bl 81 3t TR 1 feufq Faeris W ga-Tg
e e oF THT Bl &1 Sefetd STl i S HoAT
TS wW W a™ A gfg &l sl o s
S 2

7L YR oF GHT STEvdsh o1 hT GRHET
e ueed 7 sraeen | uRada B @I E SHeh FEE
U FARO-SoA W R 3 21 36 TR, g m
39 Ui 1 goAAE @ foEeR U erewen 9
IO st ¥ URed B @l €, 99 STavas S H
iAo

Q=mL
AT L=Q/m (11.13)

Tel L1 T 1 shed & a8 qaied o stfireter
21 W1 SI U J kg ' €1 L 1AM g W ot i
HA T A: THH TH HT SEU THS SGHUSA
T R ST 81 SE-ga Sfereq ufiedd & fou
T ST 1 WA R A ST (L) FEd T, q
Ta-T1 3fereen e o foTe o oAt i oo st
T H (L) FEd E| TH TH TA: TIC H e
AT ST Shed g1 Fosl 11.12 0 Sl o ferelt aitmo

o foTT a9 Q1 o1 o6 S U BT 3Teld ST T
21 gRoft 11.4 7 o g1l 1 @ SO, Tl qe
FaUi feu T B

22.6 x 10° J /kg
(540kcal/kg)

EEPEIED
00 m m m e
P 3.33 x 10° J/kg (4m)
- (80kcal/kg)
% oI X ECICIEESY))
(S1)
(fem)
CHT

a7 11.12 577 & @ arg aor &7 & &< T
rerET (49 & AR 81|

e <ifeTe for STa efaen qRady o 99g o <t
(Frua ) St §, @ a9 FEa @ g1 e 9 *fEu
for fost 11.12 & 9raen {@mei &1 Yaudid g6 T8
Fo A gHE TEY 21 Sl o fou, S qen
I T TR S FAN: L= 3.33x10°J kg! a2l
L =22.6x10°J kg'¥1 314 1 kg f&@ & 0°C W
e o felT 3.33x10° J o1 =T @2l 1 kg 1l i
100°C R 99 H 9fae 8 & feT 22.6x10° J S
=EW 3: 100°C o WA i 37U 100°C HT 919
T 22.6 x 10°J kg ST #fereh gt 21 T SR §
fF I9ed i@ *I gaT H IH 99w A9 I
HAfurep TR Ster 2t 2
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=

3QTEYUT 11.4 59 0°C W W 0.15 kg f&q &t
fodt u | R 50°C % 0.30 kg i H fHamn
S & @ fagor w1 gRem 99 6.7°C @1 S

2 B & oM # o UResford sifetl
(s =4186J kg °C)

gcl:

S R JW S = ms, (6-6),,

=(0.30kg) (4186 J kg™ °C™) (50.0°C - 6.7°C)

=54376.14J

fem o o o fau eeavas e

=m,L = (0.15kg) L,

fen 9@ o a9 i 2ifaw 99 9% SeM o fau
RIS ™M= ms_ (6-6),

=(0.15 kg) (4186 J kg™ °C ') (6.7°C - 0°C)

=4206.93J

W AT = HSAT Al

54376.14 J = (0.15 kg) L + 4206.93 J

L =3.34x10° J kg™ <

‘mu.swmﬁ T -12°C &
3 kg fem @l agAvSHT I@ W 100°C i 9
o gfiafdd &E o fau eTevas e aResford
Hifsw fean o ® feq st fafire s e
=2100 J kg °C!, Sel o1 faf¥re Iear_anfilan
= 4186 J kg 1°C™!, fegH o ST &1 T Sl
= 3.35x105 J kg! 9¥1 HU I [« HEAT
=2.256x10°J kg

gor: femn @
fen 1 599 m=3 kg
fer =1 faftre e ﬂTﬁﬂT,sﬁq
=2100 J kg °C"!
SieT T fafere o enfir, s
= 4186 J kg °C"!
fed o e 1 | S, L
=3.35x10°J kg™
9 HT T S, L

2019-20

=2.256x10°J kg!
3, Q= -12°C & 3 kg f&q =1 100°C =T
a9 ¥ gfiafid w & foe stavas
R
Q,= -12°C % 3 kg feq &l 0°C & fen
o ufEafda w1 o fou stavas
e
= ms_ AT, = (3 kg) (2100 J kg™
°C) [0-(-12)]°C = 75600 J
0°C & 3 kg fed &l 0°C & w1 d
qrfed & o foru emewses e
= mL,_ =(3kg) (3.35x10°J kg)
= 1005000 J
0°C & 3 kg STl &1 100°C o &ct
¥ ufEafda w1 o fou smavas
e

Q,

Qs

ms_ AT,
(8kg) (4186J kg °C™) (100°C)
= 1255800 J
Q,= 100°C & 3 kg 51 & 100°C i
19 9 9Rafia & o for s
B
= mL_=(3kg (2.256x10°J kg")

= 6768000 J
&z, Q =09,*9,*9;*0,
= 75600 J + 1005000J
+ 1255800 J + 6768000 J
=9.1x10°J <

11.9 SOAT TTHTAIOT

& 3@ ® T a9 A Siat & SRt TR 9 W
e ¥ steEn frdt frm o T 9T 9 3Heh g
qUT G Holl oh TN i FOH HEd &1 3@ el
T o fafogy ®eF @ 87 SO T
#t gege A fafeal §: =rem, geed qen fafwo
(fo11.13)1
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forT 11.13 =er, a8 der fafedor gry ara=|

11.9.1 ==
et oq o < Wor IR ok Si= SHeh Al § @
o HIUT oA TG 1 fomanfafyr i =mes sed
g1 1 ofifSe forelt o 1 o w1 wh T e w5
SaTen ¥ @ 71 9 € s %1 @ i s ™ @
ST foh o9 S/ 79 =7 2ol W Uehg el Wehil| TRl
T | o TIHIRY A6 g 8¢ o a« R ° B8
o fafa= i @ o) T f 7 @ 71 T EE
SO Tk BT © q9 Fal 1 areishdl 3rE qen e
& o9 1 el 2

e ®9 |, ST 9rerq 1 auiq “ fordt agref
T fordt feu 0 O o fow o e S X gh
fopa ST B L oS 91 A UHHHH IR e
gA%RA hi U+ R T v W faER wifsT
foger < il & ofte amiae Tenfua fan w2
3R o fu, Uen © o il I %A T, q9 T, 9
& TH Well o HYh § @ foRA ST HWehdl ©
(T 11.14)| o9 &0 T UG A<y fefa &t oo
F 2 e o & uvd gufd: SRt € @ifn reat
a1 UfEw o o oA o1 fafmg T8 =

T, L T,

< >
< P

A — U

fo 11.14 fodl o3 foger 3 Rl &1 T, a9 T, i @
(T, >T,) Tq foar 721 8, & =1 5R
T AT HOH] JaTE ]

D GHA ok YT AR e 37 W €; B
1 A9 g o W THEHE ®9 W T, W T, q Sl
; (T,>T.)| C W S 9UeR T 79 & W o1 1
Y LT €, S TS W TR Bl SH W E D
W feord ST Wer H wgw S €1 WA g g% ure
S ® o o9 Tomel stoRen H, $S YA® I WH
AR (T, - T,) AT FTIEA HE &T%heA, A
STIHAACN 3 T 1 A L o FhAar it
&

T.-T,

L

STaIfehal feerieh K 1 a1l 1 ST SATeTehal
Fed ol fordt ugrel o foru Kemt 9 fSan stfus glar
2 3aN & siear § o' o = w4 81 K SI
Ao J s m K AT W m K181 SR 11.6 |
fafsr=r uegelf &1 o =rereRal & "= XU U R T
A H 919 % HY STed R Bl §, g TH Y
IRER § 37 AE I SR A Gehd B

3= S ARl (UTgeN) i STUeRd ST
S FARTS Dl AN TS T SR w_Ie,
SH oS! qUl ™ dqd, 1 STUEhd % oAl
Ak dredl | HIfSTTl A9 I 91 BN foh @ 9k
o he Sl i U W dle 1 T i B1 S
3B ik B oF ROl dlel adq i Ual T ST
et w1 3=1d el & F98 AisH §9F ®9 9 gehdl
2 3Heh faudia, wifies %, geid: or] %1 S
R RO, 373 TR B T A HITC I 37y
wIeteh Bl € a1 gRoft 11.5 9 =g &1 = s
FeAehd! AIC HIT| T8 § 7 STIYART | S R
T TRV Aequl B0 ©1 AR <9 H, Shehle &1
el oTel R T H wgd T € Sd §, $Hehl R0 I8
€ foh Shepie 1 ST =cishdl (T wTgel i e
HTH w9 B1) TR o w8 w9 &l 21 gHifay, 9
AN Bl W BH-UEA B TEE HIG @ iR SO
TN i Yeheht HAL Tl IMact @1 ST Foh | FD
frofel § o TUHGw Fifde e ¢ 3SR &
fere Mfyentsr fueged ¥ gfowga Soa-TomiR femi
%1 TAMUd T 1 OIS el € dlieh IR
fiuaet & e ¥ Mg fagea gru sa= fasma
Sl T HIET A5t § deX I fRam s ek qen
Hie Afqaa gH @ &= R®|

H=KA

(11.14)
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WU 11.5 S YTl S ST ATeAHATT

T

EIE 406
dten 385
Tt 205
daet 109
=a 50.2
G 34.7
RIny 8.3
e

SR 2 0.15
Erac 0.8
IR 0.20
TH] 0.04
i 0.8
feu 1.6
EACAE| 0.04
G 0.12
S| 0.8
™

eI 0.024
A 0.016
HESISR] 0.14

‘mwu.aﬁﬂn.lsﬁa?ﬁqnqﬁwﬁ
Tl sraEen W RId-die |y H ag b w2
A B H1 6K = 15.0 cm, A FI B
@4 = 10.0 cm, W& T @19 = 300°C, TR W
1 M9 = 0°C; I i B i FATIE H1E I
GAFA A HT B I STIE FIE o &
&1 3 A €1 (T BT FE AR = 50.2 J
s!' m'K'; did &I HOHT ITAHRAl =
385J s'm'K)

oiferent
SR _
gt fem g
300 °C r 0°C
Tered
faT 11.15

Z7 : DSl i AR IR W R WA dret SARET gared
TEl o TIvd W B oTell SO &fd 1 HH 2 B
THIfCIY, S shoel B 1 W€ o Y &
yafed it 21 B8 # fREd ot ogmy #wR W
foar wifsw) el saen § ©g o fRdl s
T qa9 W el S ST 9l ehiEd g
FTEl ST o SRR BT AT, ST 7999 gRI o1
HT A Afed A T TR TN THRT A9 TR
T W 39 YHR TR A H Bg &t fwdr
IR e § Jefed B Al HOHT i <X HIH
TIA-dla T HT TR o SR Gt fogei | gmm
21 O ohfee SAa—dia G o1 TR eEeen § a9
T @, 9

K;A,(300-T) K, A,(T-0)
Ll L2
&l 1 d1 2 FHHI: Ll a1 di ! Ged wW e
A=2A,L=150cm, L, =10.0cm, K, =50.2J s
m' K, K,=385Js' m' K, & fag

50.2x2(300-T) 385T
15 10

31erq T=44.4°C |

N

b SerEror11.7 o 11.16 H <9t SHER <R
frdll ®8 (L, = 0.1m, A, = 0.02 m?, K, = 79
W m K) %l feht diqa &1 8 (L, = 0.1m,
A,=0.02m2, K, =109 W m~ K™!) s &1 f&
T R =1 et Slen T 21 Wi w1 s ad
it i B o @ad T ! HHel: 373 Kae
273 K W Tfyd foven mn 21 () 3 o8t &1
HfY I A, (ii) HYK B hl oI SO FTeTehl,
A (iii) TIH D€ § S JAE & R o AT
Zseh 1T qen gRehferd it
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g S AT T 303
& (79W m™K")(373K)+(109Wm 'K ') (273K)
T,=373K T, N 79Wm 'K +109Wm 'K
) =315K
(i) K* = —f{Ki f{z
fa711.16 b
feam e %, 2x(79Wm ™ K) x(109Wm™ K ™)

L =L=L=0.1m, A, = A= A= 0.02 m?
K, =79 Wnr' K, K, = 109 W m™ K,

1

T, =373 K, 3R T, =273 K
TR STERe WY Il o ST, oie & B€ ¥
I YATE i X (H,) A 1 B § S JaE 1 X
(H,) % ¥AH 2|
#d:, H=H,=H,
KlAl (’I‘l _TO)=K2A2(TO_T2)
Ll L2

Ifh A, =A,=ATN L, =L, =L

3T IR FHHOT BN

K, (T, -T) =K, (T, - T)

q: TAl Bl w1 WY H AW T, B

KT +K,T,
To= 7K +K,

T, % 39 HM &1 Sfqeered & | fhed off s 9
ST YATE 1 X H 1 AH I e 8
_KA(L-T,) _KA(T,-T)

L L

H

— Kle A(TI_TO)Z A(Tl_Tz)
K, + K, L L1, 1
Kl Kz

e &g L, + L, = 2L 1 GIK B Hl A
ST FeAhdl K © 991 399 B ST aTell 351 Y8
T W H B, O YU GHIHIOT 1 ITAN HH T/

g KAM-T)
2L
2K|K,
qaen K= 7 -
K, +K,
sH b,
@) T, = KT +K,T,
K, +K,

79Wm'K'+109 Wm' K™

=91.6 Wm'K!
" KA (’-F] _Tg)
(iii) = H= oL
(91.6 Wm™ K)x(0.02 m?) x (373K-273K)
- 2x(0.1 m)
=916.1W <

11.9.2 Hagd
Togd o fafy © foae =i & arsafess T g
FOHT TIMIAOT BT 81 I8 ohelel alcll § & €9 2
Tere Wiehfdeh €l Wehel & e Yulifed off &1 Tehal 2|
Tiehfaeh T | o Tk ool gffreht fomdt 2
S fordt Tt & A= 9 T T S, 9 e 9w
H YER B §, Hoewy SHE T HE Sl el
ICATSAT oh ShTL0T I€ U 331 § q HI4 Siiaer |
74 gfaeenfyd < <1 €1 98 qH: 99 gl €, SR 33l
? Q1 el o STUehd Yiiddl AT NI Wiceetud g
21 I% R T @ B TR ®Y ¥ S LA
#1 e fafyr =rem 9 = el B1 Homd § e oh
fafa=t sl w1 Ty st g 2

yoiifed Haes o usrel =l fordll T 212 fordt 3
Aifcrer FEE g T 0 % fore faew fFan s g1 =/
H yuifed o aod fer, AME uREeRT G qen
TEferd areHl oh gl o Mo et Jounifed e
Tl % T 3SR &1 OEE YRR § 839 U 9
1 i B A T S SRR IR o fafa= 9w |
HoU0) Il §, 91 39 YR YUlifed Helgd gRI Sl
TR & TR § THETH a9 €fud i 2

WTehfaeh Haed agd df guifed uftereisti & fo
STEET 21 A o THg 9 el i qer | o
TS o €1 Sl €1 UE1 &1 RN | el @ - 9eell Sl
&1 fafere S et S=u € qen g fafsm emd
AN o1 =] RIS 279 o 51t o 99 9 |
forafia *Y <t 81 dW o o WUk aell oy we
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ifg/*i

o B
\_)_/

32

oA T hi 3TUET 307

ST oA hi 3TURT IO0T

a7 11.17 Ga87 T

SR T B € e qw gt g Sherd! €, foow aRew
&1 Sfidet arg 1 qoil | $EehT S A 8 Sl 2
e IW] 919 S Sl @ (a1g ¥R, qen e
M I M ok T o 9 T el © (TeH) -
o9 92 S o fehe |gg WHIR 3= 81 St
g1 2 oy T ot € qen T qrdid Heed =k o
Sl R, S S o ¥ QiR LAl 21 A
H ol B S H1 g AT I @ B 2 qen
Sl 53 ot 1 gl | SO Bl B uRumeeEy
<k Shiid 8 sl ® (e 11.17)1

Yiehfdeh Hagd &1 T 37 3SR SW 6 o
foyad g9 ! 3R geat T 8+ arell el I=eE gaq
g, 5= =amifies wad Fed g1 3k T w1 At
AT 39 YR § : gedll ok faeda el den ydi
&= i gF HT SO GHME A H U T B fagea
Id % GHY ges o Y8 W A a el & ek
yal o S agEUeed a1y v gt 21 fardt et
FRE 1 AR §, Faed uRT Yaifed & ot
g a1y foyeda 78 § IR ISH el &l 3R
T, TR = 1 TR SO den sEdt g8 9: fayea
A HI AR SICH| T, et i o Tfq 39 Hoga
oI H G Y 3t © ek R faged 99 ok
THq 1 919 1 g i AR = 1600 km/h Bl @
S Yt o THT T 91 I B &) uRoreE
g o1 yai W A= i 3R 7 herrl 30°N (IW)
1Y W Therd! ® IR faged 99 W die ot 21 ™
TR Ta FEd 2

2019-20

11.9.3 fafevor

e A e i URee Weam o &9 H fRdt uared
W1 SAETIHAT Bt 81 HO TFEROT 1 3 fafeai
frafa @ gerer 31 gt o i fopameitar =&t &1 dendi|
T forma 38 BF W ot gedlt g @ e U W
Wt B1 SE YRR, B9 UM 1 AN 1 SO I €
W T Ad €, T 91 e wetsh 8 91 o A
g 4 Heed uRd off Tenfyq & @ | e
TR0 bl ey fafyr =1 fordt dreaq &t etagaehdn
& g s@ fafy s fafeor wed €, 9o faga
JahT T g 39 YR fowfla e+t fafewor
Foll wed ¢ Trelt fogE gawa w0 aga an
<eehid & feeh e el § <o i 21 I TR
T it foE G W 7 fafae e o
Hehd! & qen o frata § wHE =, 9 g & =
FEd 8 I 3x10°m s ¥ Tl ehd! €1 & qeAf
o o) H faear @ o9 o # iR et e, W o
MY I8 WH ¢ € foh fafertor g o i &
T wezm 1 B b eI AR © de g8 ga
v fa & =7t gran 21 fafervor grr € gd @ e Frata
(I Aafer) | eent e aoh ugedl €1 el aw
e =R o S, 5o teen 19 €, fafentor s seafsa
FW Bl frdt fyve g Sueh a9 o R0 I
faga gaesa fafeol S o qw@ o 9 fafso
AT g T W WehTYl 1 AT TIfeRTuT wed B
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o g8 o oo o fyvel W vsd €
TEeRT TR TE qe SfTeh SOl gidl 81 oAl
1 o 9ET 59 & fave fafewor gro stamnfog &2
Hehdl 7, 39 fyug o qof (T1) W R a2

T UE UMW € T o fuve fafewor o=t e
SAITNIUT T S BoToh dUN oh TqUs] i o79eT
3fue Y §1 T8 9% o TR If® Sted § e
AW €| &H A | Yo AUe getoh a0 o e
TETd © difh o gF 1 A ¥ FHH FA g H
g Al § 70 T 9vf & o veAd € 5 gd 6
Hferr SO 1 STEETd Hieh 9 I Wd &1 @Ml
Y o Fd9 1 UL I HTen did e S @ arfw
AN W e SfUehay oA STERNMNA ek Yhls oM
el Tesit ki Tl

T YRR, TYIR FAEh AYEl oHF dida Th
T gl & S el 1 Siaesq an @@ qRe o
o9 S T H A w1 I 21 AR SRd
e o1 = 1 a7 Bl 2 TorHen! il qen sed
far W =iE w1 o e g1 Had GEr 9 fafwo
T BT Siel i Sideeg § aTad e Wi &1 g
YRR ded <Jar ot 9l ¥ A a1 feh=gl ot faferon
1 STE qUETAd HL Al 21 <aR o s o T o
Traifad eh =T den Teed g B o o1 &
1 HR A1 2 d Folreh b1 o Ul S ek IX
fewmn ST 21 s U ghe AW efdee (S
T9) i 31 BH W o= § STANT ¥, 1l Sehfedh
w9 Y 3 et (S few) H1 qero H § o
ITERT 2
11.9.4 sfwrerr fafeor

3@ I o I fafeto & quresd % U
Iootg Tt foren 21 fret a0 w 3w fafereor o
fawa & Hewgul a7 © o fafeo o 4w @
(o wfawa) e @ e ®, dfch sHH wH
T U ot ek UTesd o ot SHeRT Taq
e Bl 2| qufy fafy= aaresat & fore fafefa
IS HT el HoAE - g 71 fa 118
fafi= arai W ot ShftorerT oF Thish &5 g Thish
TR W Icafsa fafeia S qen Tvest % e
YTk ook <9I =1

faferfa oo wfd wehieh dores

fq Tl &5

40,000A A

fera 11.8: Foorwt gR1 fafe= aral @ scafsia st aen
AR o e G T |

™ 9 R IR Hife fF w4 fees fag
faferfa St waliferer €, @9 9@7 W edl g1 A qen
T o Hed Hee ! d-faeemuT g wed ©-
A T= fadis (11.15)
fadie (9 fadie) &1 79 2.9 x 10° m K
Bl 21 8 oW 39 91q S e il § fF 59 R
o fordt zohe o1 aifi & 7 v €, @ ST W TR
TeTeh! e, TRt Lo et 21 3fd ® e, =i &1 STl
B I-Frem 1 ST @i foel, s- =i, gd
371 AR o1 TqE o 19 o1 STAM oTH § id &1 =gA
Y R H FEH AE Ao 14 pm RS %
ST Bt 21 SH-FET ¥ 9= H Hag &1 ad
200 K 3TwIfa fepan = €1 R fafertor st erfersran
dEd A= 4753 A W B F| THR STIER
T=6060 K | 9% fau f& s7 a1 ¥ %1 9d8 o1
2 9 foF U atafie (i) W

fo 11.18 H 3@iiw Tu Hftorekt faferwor aepi o
Gefua gaifuss fafire o o8 ? 5 3 9 g
Bid €1 3 SHforent o oheet @q R R @ € 7 T
3Gk MK, TR A1 Ug1ed W el vraresl oh YRS
¥ fooreht o fafereor sl Agifaw €9 9 =R wH
o foru St v foru U 3= wifdest o saien wifa
HT WO | THeR favE H OSMU AW S0 UISHSRH
T 9g|

fafereor g1 SsTt for wream & (37w fata o)
o5 SRAl T TIHING 1 ST el €1 TR A9 TR
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sfiferant

forelt a5 g1 STSIa el o graehia Srstl 3Heh
MR, ITh! IcrSid HLd i oA (T Icsieran
FEd 8) 3R fa9w &9 @ 3&eh a9 & gEEu gt
21 Tk &g oh forg S ol Sl ®, Wi 3R W
o 3cafsta o=t (H) gi-

H= AoT* (11.16)
&l A o 1 &5hel € A1 T SEeh! WHAT €| 39
T i Ted WHA A ¥a 9 feren qear a5 |
dieeEd 4 Ugifas w9 9 fag fean 5@ Rwia
S | Jen fdie o S BwH-dicea ™
fradis #8d | SI A Ugid § gERT W
5.67 x 10°Wm2 K Bldl | 3Afeeha? sreqd Tefiehtor
(A2) ® <t TS IOHT T T T S A9 & IcAfSId Lt
21 49 sl S eIl gR SeEfsid ST 1 g & 3
1 & w0 B 21 39 SR U faEEE Y e
SR % 1 Sedstehdl Hed ¢, I IR Fd ©
3R Fefieor (11.16) 1 1 YR 9 =59 Fd o—

H= AecT* (11.17)

frdt smeyl fafertr & fTu e= 1 &1 21 3TN o
IR W A A o AT e 1 IH ST 0.4 Bl

21 38 WE 0.3 cm? T3 &(hel 94 3000K a9 el
e o Frefafed € 8 3w fafsfia -

H=0.3x10"*x0.4x5.67x 10% (3000)* =60 W

T 9 alelt HiE a%] 9k =Rl 3R o SrameReT &1
AT T, T, il kT ST T IS ST HL 2
ad: fodt oreel fafes @ fafefa o & &
(T1H) &t e R Fafafad g9 ¥ = &1 S —

H=GA(T*-T?

39 o ok foau Een! Scasierdl e €, SWiad g e
YR 9§ ®UART B ST —

H=ecA(T*-T}) (11.18)
IR0, MW, B 279 YRR T SHfSId STAT i TOMT
F| A e forddt =afr & TR A 78 awa
T 1.9 m? © 991 H H1 a9 22°C B AGfF &0

A €, IR 1 AR a9 37°C eidl §1 |1, ol
1 AT 20°C B WHiTeh feregd et fafentor & o

2019-20

T T ISR '€ T 0.97 7 TH IS0 9
I B il -

H 5.67 x 108 x 1.9x0.97 x {(301)* - (295)*}

66.4 W

S form s1aen ® YRR gR ST FHel bl (120 W)
o oTd 9 ol wfirk €1 ST o TH & il HR
Teh W Uk o fou smyfieh oThfess e (oW
FUSl ¥ o) TH YR &A1Y S & o IR i <ol
o T Tk AR Tael THHSR HIgE W g €, S
IR o fafertor &l qEfdd # 2d 2|

11.9.5 WHESE U9

geeft skl Tag ST fafentor 1 9ia €, i oe gd 9
e TSl e e 21 39 fafshior s atnesd,
el reed (stereR) & H Bl €, Wy 39 fafwtor
ey 3191 Me=E 6l gr srEeifa 8 s €1 3
19 - TEAiERES (CO,), RUF (CH,),
TEZHATFTE (N,0), FAFAERSA (CF,Cl) Tl
IS SIS (0,) | Heh Thela®y argHuSe T
21 STl §, S YAt w1 SR A e <l € ST geaht
# Gag 3R T e Wt 21 THd gest & aw 9
fafenor st o oig St 21 ST afvfa wfsmare
=Ish el T weldl €, SIdl ek STagil o fIg whig Sl
39 A €| e Y9, YA i Hde al AgHvSe i 3R
T B 21 30 WESH W9E Fed 1 A a8 g
Tt gfar df geslt 1 a9 —18°C el

TMfok Tfafafedl oh &R agAed H MeRsd
i w1 @igar o TE ¥, food gedt oIk e 8 Sl 21
T STIHM oh STIHR Hisdl H 39 g § 39 @] o
AR W 3719 qh YAl w1 19 A 0.3°C ¥ 0.6°C
9 AT B SHICA VA o HeA dk HUSHIT dY
FAE HI A H 1°C ¥ 3°C AUk wEM TH
fogereardt W | e SieA, diel qen SHed
T 21 79 30 ¥ a wue o 4 el @ ¥, 99
qel HO W W@l § a1 A9 h1 U o€ @l B HE
A Il W e 1 Tl HeW @I | MRSy g
T A 1 YR 8 g @1 QU fava # foveeardt
I[N o YA i HH HE o FAH FRT S @
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11.10 =T R Jitqer fem

&1 Tft 9% WA ® foh 9@ St steqen 3¢ O W Ay
@ B < d 98 dR-+fi siiqet g1 STy Y 3 2
{qq: o8 RAY % A R IEH Sl ¢ hig & T ag
AW qRAY o 1 Tt wien g v @l
Tkl €, TEhT AT HIH oh Ty sy Frefetad
foRamshard

TohaTheTa 11.4

w foeiaw afed FomMd ¥ $9 W@, 99 o
300 mL ®ifST 3R 3@ < 9% o o ¥ @
JifSTT) gk o T fox | foeias don W fog o
AOETd TFIET qe a8 ghHfvea ifae & arardt @
e S H g9 S| AT9EY! ST 9IgHish AIe Hhifsul I8
AT T, WfERT T A9 €1 ST o ST Wl Sl
T IfSTT o SHeRT AT9 et 19 (7T IRem o )
T TWT 40 °C 37feeh T Tgo ST AL T T
F TR A Hl T FEA g Hwifowl form =S
ST dol YAF THad 999 sfad 99 1 fie &
Ty faeiee 9 #R-+R foeifaa wid gu ammmd o
TSIk IS hITSIT| STl 1 A9 qRERT oF A § TSR
5 °C ¥ & T TSAH A i AT A T
IE WS (T,) T TR AT AT =T, - T, Bl y-37&f
o ST TR THeh Jdsh A oh fal aaqedl t o
A Wl x-3181 o STRY Wl WH ATifad iy
(fa11.19)1

AT('C)

g (o)

fa711.19 THT & QY a ST & Iderd &1 90
CI el

IF | 3719 I8 Frery Fehel Tehd 7 fF fFg TR
T A T Ida SHoh 3794 q1 2794 9RAST o ardi
& i e W R e 71 39 g7 ot Je w4 e

R H viider shi U S=d ¢ 91 o] o a9 § HAl
W R T8 [T S 2

S fRAThel e T € o B T fave S
foferto & 9 § e1od qREw i S @ i Rl T
-2 1 I Iue qen IHek uRawt o i o SR W
el it €1 =T W@ vt Sif o R R e
T 80 o iR W fopdt fave gr1 et o aen Sk
9 o = G I ASHESG ST TRl

= o WMder fH o gER fee fuve o
o1 &7 i R, — dQ/dt fuve qen 3uek ufkaer o arat
o HTRAT = (T,~T,) o SFIHAII et 21 78 Fram
e o A o forg € 9w 21 fafeor gm
TH- fIUg & I8 &1 Uhfd 9O g IS &
gethel R oft f7eR vt 21 ora: Bw fora Oohd ®

—Cil—€=k(T2—T1) (11.19)

Tl k T A Tadis € S fIue o g ok
oIkl qel SHeR! Webfd W ¥R st 1 WA e
m A qen fafire Soa eidr s 1 H1E fue T,
Y W T HE AT aREw & a7, ¥ A e
fyug =1 A9 T oY THE A dt H AT, FH B Sl
8, 9 T SO 1 G

dQ=msdT,

- SO &F T L

dg dr,

E—msg (11.20)

TefieRTol (11.15) 991 (11.16) ¥ &9 I &6 &

dr.
—ms?tzzk(Tz—Tl]

drT, k
=—— dt=—Kdt
T,-T, ms (11.21)
T’ K= k/(ms)
TR AT & T
log, (T,~T)=-Kt+c (11.22)
HUA T, = T, + C'e™; T C’= e° (11.23)

THERI (11.23) T Gl | T fafyme qm afier
o S Yider 1 ST ki fohan S Hehdl 2|
@Y A ok fau, =Ted, daga daen fafer
T Y1E o SHRUT Iqer hi ST AR oF STIehHgARI
Bl 21 foret faferter 9w o o1 TMiawor,
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] Ol 9 IR Bl SoAT-&ffd e A W el |
W =™ % wided § 98 U oY gieeed B

i i i s i

lOge (TZ_TI)

<

(@) (b)
o7 11.20 =27 & e (798 FT G|

fo 11.20(a) H IR T Ui STaEen &t
TR ¥ =ed o Mder E & gerdd fea S
Gehdl 21 THH SRl SEr oo U §dd (V) et
el o s Sl 9 e €, faan s 21w el
o arel o § T STl ¥ 9 dfe 1 SHET!(C)
A &1 T8 < IEIiE s SuEnT TR S €, o
AR T, o §RT 2 SaRi o s X W Sl S d,
A AT T, o R oA H S el 1 A Ao
2| S % q@ S 1 99 Uk R Sia0d %
TYER A S €W ¢ @ log, (T,-T) [ In
(T,-T,)] & o= T sTeifaa fehan s ¢ foment wehfa
o 11.19(b) ¥ 3PIMT ATIR FUTcHS FAUIT 1 Th
T @1 Bl B 1 7E TR 11.22 1 e S 2

3QTEY0T 11.8 fHdt 94 & R qw Hie 1 ara
2 fie 4 94 °C ¥ 86 °C B Wl € Wdih
& 20 °C €171 °C ¥ 69 °C deh 9 o A
T fohan T8 ewm?

Z67: 94 °C A1 86 °C T WEA 90 °C & S H&—ard 9
70 °C AT g1 T sTewenel | 9dd 1 ag 2 e §
8 °C T Sl 2l

d:, gHROT (11.21) 9,

———=KAT
qHq

69 °C @1 71°C =1 HI&F 70 °C €, Sl Hel-arq ¥
50 °C 31fersh 1 39 e H K Hol 1ol o §9M €,
3d:

o

T
T RO i faaia W

g8°c/2 fie _ K(70°C)
2°C/¥H4  K(50°C)

= K (50°C)

AT =0.7 min. =42 s |

QARIIT
1. SO ST 1 Tk &Y & i fhdl fave den s9eh afterd wead o i S8 draidt & R0 garfed
Bt 21 frdt fuve &1 qwar 1 FIfe AEeHE ®9 H 99 g0 e g 2

2. et a9 wro g (Ao Ao G fed 88 o (R Ao o sed ©) @ S
foran s €, foraw a9 o W 9Red g 21 fafu= amndt & fe-fee 9 Aees s €
HIE A9 HIhE S ok faw < e foget w1 == fman S € 9o 5 % Asfese ar AqH
fRu w1 €1 3 < g wusH % 4o fog den SHok AEe 1 ST i fAfyed et #)

3. Gfewa™ 9 (t,) A2 BRACEE O (1) § U8 HH B T <t = (9/5) t, + 32
4. TE(P), 3AFGE (V) d1 IH 99 (T) § oY 90 orel eyl 19 G 39 YRR Fad FI St

2

PV = uRT
T A 1 HE&A q1 R Wi 19 feEdie 2
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10.

11.

T 19 9T W, WTUHH H1 I, 919 o WH A 1 9 FI1 2| TE 98 a9 8 9 W y2w
Tl W Aqn Sfad enfoash WkEr it €1 Shfca W 99 YR (T) % HEE HT SAHR
Y qT9 A9 (¢ ) o W o SHR o SRE B ¢ W 37k Ut fagel | iR B €

t. = T-273.15

s TER UM (o) T ST FHR IO (o) h1 39 FHR URe(G foRar S 2

Al

— = oy AT
l

—AV = oy AT
V - V

T-TAL T AVAT HAT 1 IR B T HH: AT (9 3TFd vV § IRedq i ffe w3
Bl =9 Trefafed gay ©:

a, = 30
ol gerel =t fafyre o et 1 58 bR aftefee foman S 2

1 AQ

ST AT

8T m Ut 1 S aul AQ TSI o Ad | AT w1 YREdA i o U Sravdesh Sl i A
21 forelt wered =Y Hier fafire o i = 59 weR uRfia fen S e

_1AQ

- ¥
el 1 a1 o Hid w1 GE 2
T T [ HO (L) S HT T A © S Rt wered o Uik SAHM i THM 9 9o <
T ST TR ¥ 59 1ol H UNEfid T o fAU STeas eidl ¢l AT ki T ST (L) T
%1 T W © S foRdl ugrel oF Wehleh SeAHM Wi A o T | fo1 i ufied Ty ga ateren
T aroq st ¥ uiEfda e o fou eTawas gk
FOHI- TR 1 < fafel € - =eH, deaea qen fafeon
=e[ § fordt fave o 39U o 9T o e ST 1 TR 3nfodeh HoeAl g’ 9= &ial
2 U THY So4 1 Y8 T Biall foRel L aTE a1 A ST e &5hd i o, fordes g o
o TG T, T T, T TG R T 2, 5 vifEd S R R

T -T
H=KA-¢ D
L

TeT Ko o Ul 1 ST =reishdl B
= o Yiiaer oW o STIER fordt fave o e i <X IREwT o W 9% o ard- 3T o
FAFHAEI B B

d

Tgl T, Wil wreAm 1 arg qen T, fave & @ 2
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R wefter | fommd TR fewuit

Tef &t A u (Hr) T (mol)

e t (K] °C

Shfea T\ T (K] K 1t =T-273.15

Y wEr T o K] K-

AT FER 0T a, (K] K a =3q,

fret frem =1 eqd AQ ML T2 ] Q LT =X

fafere o wnfean s [L? TK'] Jkg' K- A
Qs

Ea Il e K [MLT> K] J s' m'K"! NS =

foemuita faw=

1.

Shfea AT9 (T) Ten Hicwa™ a1 ¢ i Sied oren TaY 36 &R <

T =t +273.15
qe 5ot ok e g & fow (=87 gR) 7= 273.16 K 1 Feior zened gevr 21 39 w74 & @i
Hfcwag AosH R 57 &1 T a1 S 1 FeAlR (A 1 atm T W) FHAA: 0 °C A
100 °C ok 3T fohe § Tg enef T T Tk SR el €| g Afewad am 7oy o faeot
fra fog (I= gM) qeAd: 0 °C @A 100.°C &, W= 31d ora foigsti & == o fau 5iat o ok
foig 1 =1 T S @ HifE ST A g 7

9 FIE 59 9T o G 91§ BT @ Al 995 R 1 <9 9 919 §HE Sl @ qe arererel
o S greenati o HieR SFei J SR (Sl § i) el 71 98 @l fehr W en) g €
=R I9H oot ot gremd w= H i

O] TR § T & Fehl s1ea T & Fm % € 91 o &g iR Sfefad g ¢ O
Fell TR e fRdt ff ®9 § qraiak afmfe T8 e, 98 S T8 e

Haed § fordt atet o Hiat STk A § STEHH 919 8 o R0 §54 1 YaTg |iferd sl 2l
foret (& | iR 511 o 1 W Rt a1 9 1 ST 1 & B o T3 a1 9 o o 9T
¥ FNO B 2 S o HidX Gegd g T& sl
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11.1

11.2

11.3

11.4

11.5

AT

431 9o cO, % i foig HAW: 24.57 K91 216.55 K &1 T Ml 1 Afeqz@ den wRerRe

A | S hifeg)

T WY AT WYHA A TN B R W o 5 &g #1200 A I 350 B gN uRenfya fewan mon

B T, @ T, § 1 Gy 22

fordt qromTdt 61 T H fora wfad 99 o wre frefataa afee faw o sar afafaa

g €
R=R, [l +a(T-T,)]

FfE qraErdt 61 5ot o Bk f9g 273.16 K W Ry 101.6 Q @1 W o HHHA Wi fag

(600.5 K) W FfRIY 165.5 Q & df I A9 1d shiferg ford T arommdt =1 gfediel 123.4 Q B

frefafaa & s fifsm:

(@) omyfTer arafufa & St w1 frer fog U wme T fag @, o412 fem o Toris qen sid
o UMl H GFS Fad fog 7ee | (S go Sfcemg aws o fwan m em)
31 39 7?

(b) < foF SR 9l feman s et © TR g1 Afcgeg Aoy | < frea fag o i s
0 °C 1 100 °C HEAE Ferifia ki 78 off| TR 99 o9ehd W 31 ¥ ¥ T Fa fog 51
o1 forem faig foran e © 519 ohfe we g |rashs R SeA 273.16 K i ot 7
21 39 AIHH (ke T a9) W o Fraa fag @ @2

() TH 9 (Shfead W9hH) T U1 WfeHad AUshA TR a1 ¢, § Ha9 39 TR 8:

t.=T-273.15

T4 geu o gE9 273.15 for@n ® 273.16 F4 7 forman?

(d) 39 TH Y HqUHH R, Gk THih AR HT AHY HRASES F THlh AaA hi
AT o SRR €, el o T3k faig o1 arg = gim?

T et W qOEE A 991 B H hH: SIS qel BESSH AT %I TE g1 STk U

frefafeaa € -

a = EiE
ot A | Aot B ®
Sl 1 Tores folg 1.250 x 10° Pa 0.200 x 10° Pa
HEHT 61 HH eI 1.797 x 10° Pa 0.287 x 10° Pa
(a)  QIUEITGAT A G Be §R1 fIQ 7T qrg@ie o TR HehI o AT Teish o qXHaTd
1 &2

(b)  3Teh foX | aq@Ifudl A @ Boh S § el 3k eF 1 M RO 22 (Al
AT & 1S < e 2) | <) WS % o Y e  wW wE % fon 39 wEm
T 3R 1 WEHE STeE B2
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11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

et 1m o9 Wi o WA 1 Fened e 27.0 °C W famean w21 fRE aw i S g
45°C o1 79 39 ®Id ¥ foRelt Tiat 1 B FT a1 63.0 cm TN TE| 39 &7 =it 1 B Ft
St darg g1 oft? 59 7 ama 27.0 °C 7 39 A 35 BT F S = SFh? L H
W JER TN = 1.20 x 10° K |

ot 512 il o dfew 1 3H el w1 Rt o W Sk S |1 27°C W Yl 1 9wl =
8.70 cm 1 UfET o HEH 5% H1 =9 8.69 cm B @ I8 W ¢ H1 e fohar T B
o % foRg q0 W afed o | =_m? 78 wif % savas am uieR § 2 a5 e TR
o ferd @ € o, = 1.20x10°K !

dfe T =R H T 35 fman 0 2127.0 °C W SR 1 A 4.24 cm B1 39 UG HT A
H1227 °C TF a9 HH W 8% & =99 ¥ F1 9iad em? df" &1 W 78R s
=1.70x 10° K|

27°C R 1.8 cm @d fdl dfd & dR i T 38 H! o o9 T T TGHI AT FHET T
21 9 AR 1 —39 °C 19 Tk Mifad L qf AR § foha aE Ieq= B SIUm? 9] 1 S|
2.0 mm B Wad &1 {W@E TR TONE = 2.0 x 10° K, faad 1 I Fearer
U7k = 0.91 x 10! Pal

50 cm el T 3.0 mm S 1 fHHt didact i S Hi I T8 q2 =™ hi fmddt Tt &t
T G Slier T 71 AR A g fargar 40°C W E, A 250 °C W HIH D 1 oAaE H A IReH
B2 N WY R HE A ufiee e 22 g o O w1 WER & fo ged @ e R
(lfsr e St o {WF TER O FA: = 2.0 x 10° K, D= 1.2x 10° K" 71)
frerad= =1 3@a" WER Tl 49 x 107° K €1 @19 W 30 °C &1 g5 81 W 36k e §
1 TR afadd gm?

8.0 kg o9 o fohdlt Uefufam & B =i ¥ fog wed o fau fovelt 10 kw &t st 1
I femen e B 2.5 e o oiieh o a9 § TRt gfg = ST 7wy iR 5006 vt
A T X R T S | @ Bl St ® et aiee W e el Wit | UepretEe s fafie
T U@ = 0.91J g ' K 2B

2.5 kg SSAUH o did o Tk i fohddl WG H 500 °C T 9 HIH o UL (HHl oI
fen-sciter W @ o St 21 TIferd &1 Hehe a1t few ) stfersmam amn 9o €2 dfd w1 fafire
o UIRd@ = 0.39 J g7 K}, 9% &t Hed 3™ 1=335J g ! |

foret wrrg 1 fafdme sear onfiar oF WA o 0.20 kg & ®Tg & 2ok ! 150 °C T TW Hioh,
fepelt difel o SAMR (ST oo = 0.025 kg), T 27 °C &1 150 cm® it o1 8, & firren
ST B1 3 19 40 °C €1 Ug 1 fafire s unftan uitefera sifsw) afg afes o e o
ol 7 AHeR Ieher fohan S 2, qd 9 19T ST uig 1 fafere S wnfr &
Rfa® B ¥ Aferh A W Stean #4972

T I TGl & FHe q9 R Hior fafire s et & Jeor e Ry T €
e TR fafyre we anfiar (c,)

(cal mol1™' K'Y

HESER 4.87
BIECER] 4.97
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g S AT T

11.16

11.17

11.18

11.19

11.20

11.21

SRS 5.02
e SAfaamEe 4.99
FTEH HARIES 5.01
FA 6.17

Y gore w9 9 = 81 gdiiehreAs €9 ¥ Rl T w19 1 aier fafire s afta
2.92 cal/mol K Bldl &1 T8 3 o1 TS0 iU FAA o g o 3iferss 7 (99 1
3TeT) eF ¥ g frewd freked €72

101°F dM9 SR ¥ difed frdt s=d 1 TEI@f (SR &0 3 &1 <a) < T formaeh sRo
3Tk YRR THH & 9o # R H gfg 7 W1 Ak 20 e § sor 98 oF 9% R S ©
A a1 5 B ATl Al 9 Y SiEd R F @2 9% AU S g %1 T
UG 9o € 21 S 1 SHM 30 kg ©1 WG YRR i faferse oA enfiar sier a6 fafere
oA AT o TN SR B 9l 9 A9 T el o aISqH i T« SO 580 cal gl @1

oTehict 1 o ‘fe afee’ fasiuez el o &40 A o Toh SIS o TSRO 1 TEl a9
T WIEA 8130 cm 9 o foRet feq ot &1 9 5.0 cm 21 A 39 S ® 4.0 kg T&H
@1 2 16 h o IvEIq 99 fed 1 A 1 el shife) Sl a9 45 °C € 9o ol
I T TeIhd 0.01 J s m K21 (e &1 G 1 = 335 x 10° J kg')

foreht diaet o sfgeR @t U<t 1 &5het 0.15 m2 @41 | 1.0 cm B el 9 ©e W @A
TR 30 6.0 kg/min 1 T Y 5ol el 81 d19eR o Goeh 1 SoTell oh W o1 19 STTehiord
FISU) diaet H1 S Hefhdl = 109 J s m! K';5el &1 a5 1= 2256 x 10°J kg €1

e Hifse fom = -

(a) A TEdRd o1l fqUg 37 Scsieh Bd Bl

(b) ohuehdl ATl & Tehel &1 ¢ w1 3rden diael w1 fieie wel stfueh siae gt siar 21

(c) hIS YHhIYTR ITUmTdr (== ardi i WoA 1 Jfod), oot ofenea fowdt e
Hftoreht o fafereor & forg foan o @, gl ® W@ frdt ot o o o <ohe i ara
HTRT HH AN 8, T 5 SH AR o Ihe i g1 H T €, @ 98 a9 %1 9t 7E
T B

(d) o arareRer o geat SRV Ifae & ST

(e) Y o UfEme W 3nenfia arde ferm aw Sial o uf=re W enenfia femal 1 sen
qoAl 1 SO AF | S T B B

foret fuve w1 A 5 e § 80 °C W 50 °C B i@l 81 fE ufEas &1 49 20°C B, df 39
Y 1 e sifse fS9d SHT 99 60 °C 9 30 °C & Srum|

rfafiem  3Tvy

CO, o P-T Wl 3TR®@ W e fefafed geai & 3w i .
(a) fHT a9 9 @ RCO, i 3G, 59 AT IT00 Jd A H Teodl & Tehel 22

(b) CO, o ik T FaLHih T & § HH HT 1 T T 22
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11.22

() CO, o foIu swifder qr9 qen < 1 &7 T 1 Wew ©?2

(d) (a)-70 °C T4 & 1 atm 4, (b) -60 °C @9 & 10 atm M, (c) 15 °C a9 9 56 atm
T W CO, 3™, 59 ol 19 ¥ 4 forg eraeen ¥ et 22

CO,%F P-T W&l 3@ W N frfafad we o 3w e
(@) 1 atm T q-60 °C AT T CO, T FHAT Hited feran STaT 22 1 € 59 Jraee

T STar?
(b) 18Il § 5 4 atm ¥ R CO, 1 e 770 Tt waf a9 W e fohar s 272

(©) 10 atm I& &M —65 °C 4 W fHdt iU MU go7m™ &1 3 CO, Fi @ 2 W@
Fe T Tk T HId GHA TH aTCl JONcHw IREEl T F0d RIS

(d) CO, ! 70 °C Teh qwl AL THATH GHfEd fohan ST 21 379 Yeror o forq gqeh fohet
O H A w1 STUET HL B2
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