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forelt frerma &1 fagea e 99 %et ST € 59 39
e qen 3Ueh URemT oF W9 wiE e fafma
AT SO TR &1 Bl e fordt fogea fema

fafdre e enfiar
(J kg'K?)
ey 2060
I 840
RA 450
S 2118
@ dd 1965
RIK 140

& fafe= 9 f=-fa= a9 W B 8, 99 e
HT FS T I=d A9 % 9 ° = q9 S 9w
1 TR & S {1 $59 99 % 9N gR o«
T = aM oF 9 g0 o dfsy o eWeR
el B

SoATHT 1 37ef SoAT WO @1 Sd I 34 A
&t a%g fRdt f1 a9+ o%q o Wk H o8 St
2, S Y ) o G T S B AT ok o
SN ST Al o aeR Bl €, 99 T e 9
51 T e 90 o IREw | qarE 7 o) T g
o8 S 999 fRa ST 99 39 ST FEd ©
(fe 10.20) | 7€ o1 o T = qon 9t gared S
dle el UegiAtem o faeicies 9 faeey o1 giar
21 @ A I T el o e o i, forew
o gred S e dq 90 e €, T S 2l
AR SO0 SO FHad 1 Wifd FF HE 2 q T8
fiqdt 9 U SHI-BI 1 HH HL 1 S| AR SR
o wew fog o=@ St @ f5e e ge ar s aromErd
T o fial TEe €1 e ST gRI Srdeh!
fordt feu Tu 319 U=l ) fafyre o anftan 9
=t Tt fafy fiya Soh fSad g s = o afer
o Tagia &1 S fwan s 2l
b SerEwor 10.3 0.047 kg 5o % el
TMfem o6 el S %1 999 o T 3aerd
S ¥ W wdd | W T © AR el w1 arg
100°C Bl ST ek 99 el i 8 0.14 kg
SSIHM o dlsl oh SSMEMT, fS9H 20°C #10.25
kg ST W B, W TqHIARA feman ST €1 5t o
a9 o gig il € 9 FE 23°C W T e
TEU KL wal B YAt w1 fafre s
TRl IRehfetd hifd|

Rationalised 2023-24



T o qTdE T

ZcT 39 ST I T Fd U Y T qT H
SN T T Tt staen | Ueqfaftay o et g
T T WA AT FOAHETT g AN SO o6
ERER

Tt o el 1 E=HH (m) = 0.047 kg

U o Tl &1 ARMYE @9 = 100°C

Sfam a9 = 23°C

a9 gRadH (AT) = (100°C - 23°C) = 77°C
HA e, Teffm 1 fafire s uifd= s,

T o el g W SO i WA =

m,;s, AT =0.047kg x s, x77°C

STl w1 FeF9H (m,) = 0.25 kg

FEHMMT 1 | M (m,) = 0.14 kg

STeT A HSHTETIT R 3Rf9eR a9 = 20°C

Tagor =1 Stfam ama = 23°C

a9 | 9RERA (AT,) = 23°C-20°C = 3°C

STt 1 T S &1 (s,)

=4.18x10% J kg'! °C!

qid o Semrdt ) fafre s it

= 0.386x10° J kg'! °C!

S qUT ST R SSATAS hi |

=m,s_AT,+m,s AT,

3 cu

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

3 cu

= 0.25 kg x4.18 x 10° J kg °C' + 0.14 kg X
0.386 x 10° J kg™ °C™) (23°C — 20°C)

Tt sreen W UgfafEm o6 e g W e
= St GRT ST AAfsel + Ssarardt gR1 3o e
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! <

10.8 3T Ued

M €9 W § F1 49 SEET § : 34, 89 ael
g1 3 sreensti § 9 el s orereen 9 gHd syeen
T HeRHU ] TR Y hed 2| & WH Sferel
Rede S § gel qe1 59§ T (qen foema:) €13
e qd &1 Bl Tehd © Steteh qgred qe SHeh qHaw
o st o1 o1 Tl eian 21 e e Sitaer ™
TarEen UREdE 1 SR & fAu eeu frefafad
ERET RIS

ToRaTeReTT 10.1

T de J o feu e v fgm % au AR
FHINT| 30 oR-+R fordl = S g W T
3R HIfST & Th e oF T9=Iq a9 Al i)
S den fem o fasm & @ fosifaa &
feu 999 R a9 & o9 WE TefEd ST
(fe1 10.9) 1 219 g% qdw fo < qe SR o f&H
Iufterd & qd a% a9 | g ufedd T8l Bl Sule
yfsran , ™ &1 o &t WA eMYfd g W
3T A9 H IS IR Tel STl TeT HEROT i < ET
S F1 3T 3@ (few) ¥ 33 (Sa) | srawen
feds fre s o 81 @1 2

100

a9 (°C)

g G, g (fgae)

ferd 10.9 fe9 &1 T &3 | s7aeen 4 gu gRad &t
19 3R G5 & e T SAeifad #3eh 9T
(A & AR Tel)

W W TI Y ST UREdA @l e (S1an
forerern) qen 59 9 39 | stewen uRedq i fgrientor
Fed &1 TE U T © TR 39 uered s wHE " oh
foerer s a1 fad el @ o1eiq o & g9 U arawen
gftad ot araf ¥ uered it Sl T S qer
g9 dT 9 ¥ Hgadl gt g1 o a9 e ™
fordlt ared o1 319 e g STt TER qdg 9
A 2t € 39 39 e 1 Mol wEd 1 ue R
wered o1 SATUEIeToT Bl €1 FE T W o R s 2
A& aAvSHd @ W fRdl /i o Tl @i
THHT ek %ed 2| T&H o o &1 Hian &l
g o fou sy frefafea framema #1

Rationalised 2023-24



220

ToRaTeReTT 10.2

e fem fren ohfSiu) T g 1 dR TR 3Tk IHT
ol @ TF WR S 5 kg & @ situy) f910.10
T TUMMT STIER 39 R i few e o S| Fa@u) o
g 3@ o ar fenfyen & @ U e S @1 e e
1 %N 7 & foh a1 o ik A <@ | g % HR0
fem f7=7 a1 W foeret ST 21 S/ dR 9T @ TR S
2, @ AR % W w1 5ol YA fErad 8 o 21 e
R R f&d foren o Ur g S ® qen fren fave
Tl Bl qAfeHYe 1 39 UREe & YAteHad
ed g1 fen W ‘whe’ o e Wt o o SR €
“ThfET’ KT G 8 Ul 1 S § i o RO S
S © S Tesh i Hifd 1 L 8

-
G

fag 10.10

9 & f&H S § ®9iaid 8 Sl © SR 36
Ty S8 & g9 3R 3 T Al =] W € |l g
Te U € f a9 # gy et emw @ W @
fea 10.91 a1 ® 7€ gfg FRAR T 100 °C T Bt
2 3R ==l Tt a9 feer @ S 81 o1 fihe S/ &l
Y o1 1 STANT SeT i 5o L H a1 L
ety sraeen | ®9aid 9 | 86 2

79 G o (e N9) § srae ufedd o
T HEd ¢ IE I T © o e g9 o Aoy |
ARG B d a9 7 @ 21 stefd, 3| @ 9w
T rereen qfiedd i ety o ugref @Y gHi staend
Ta a1 9 g "9 weedt gl 21 o g |
TR el yeel Y g9 91 arod ST STaEATd qrd W
T WER HEad 2l & 39 39 USie &1 gAY HEd
21 S o gAY 1 UlHEA H GHEH & AT IMET
fr=fafea frammam =3

ToraTeheTTT 10.3

MY W Iy 9 W I TH M U w TAh
SS9 10.11 # <IMT STIER F o @ T
I h1eh oh A4l | BIh WA SId gU Teh raeTdT qen
Teh A9 1Rt ek | @IET SR Tl i SR o
W Eu) S8 & a7 2 ¥, 9 ved 9% 3fen fE
I8 91, S 9 ¥ foela off, 3-8 gadgel o 9
T IR S| T 99 o Jadgel Foeh i qalt
H o1, g S & 3 widmT % 9 o ofide STt B
3R S 324 B, HeIfd 2ot 31599 = S €1 3fda:
S € wHE STl w1 @Y 100°C W gl €, 99 o
I TS W g ¢ 3R FEeT € ol B 1 el
o i o feer i <, T S 2 ek ¥ S
fherdl , I8 <ol S 37edd Biel o5 & &9 | gEfad
B Yo & TY H Fehe B 2l

fera 10.11 397 Flha

319 A1 F® Yehel o Ty 99 e &l 98 X
3, dIfeh Teek o iR 3@ o gfg 71, @ o I%
@ o FEeF Th WA B S W g UihAl IH:
3RA BH I ol o a9 ° gfg 3 & fay (3@ =
et e W) SR SO HI STEvIshdl Bkl g1 9
THR @ | gfg o WY FeFie § ghg 8 Sl 2l

W 37 BH o o1 B0 o @ Q1 STl ol oTHT
80°C T 31 B < €| Ik | AIqETd qen 9
T TR AT o He i A9 Hoh O Y Y
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e foig

fopelt wered w1 19 SEHT Sraee URedA (e qiEde) @i ety fea war 21 fedt wered & A
T Q1 S/€ P o o= {ieifad UM% ol Jreeell SRE SA”el P- T 3@ %ed & A= fe@my 7y fos § sie
T CO, o Iawe 3TRE IT MY §1 38 YhR 1 WO @ P— T T i 3 &, q07 & 701 5
&5 o fafsra ear 21 g7 &Sl ol ehi SId HeAUTa ash (BO), e gk (AO) T aTsq ogh (CO) BN
Yok femell STl €1 Seaurae ok BO o g S| aferen ol fefua wd € f5 W 3| qen oy e
TEed! Bidl €1 W o5k AO o fag SH e1aee w1 e id € e 3| qen %o el w8l erdt
&1 TS Ik CO ok fag S| eraren i frefud #wd € fSod 59 qon orow yreemd gged! eidt €1 o8
A < TS W G aeh, AT ok q HE e ok THerd @ aen Tt ugred st A grereend wgerdt

6.11x10- Pa g1 T1&fud &d 2|

A
(atm) A
218 |=--f------------3 c
Bl !
=
|
0 l
0.006 ------ g
BLB : ! A
220 0.01 374 T(CC)
(a)

et € 39 uxed w1 fren foig weema 21 S & fau, Si@ o Bk fSg 1 A9 273.16K 99 <M

() S/ T (b) CO, & 7T F/a-arT Frreel] SR (9o o TR 78T)

A
p
(atm)
A
CRY1]Y o O . C
L7 1) SO AU /
i
39
LN U 9
i Ei
1.0} B
B Y o T —
-78.5 -56.6 20311 T(C)
(b)

oS Y 34§ 3 FASh il We W Il Hieh @
T 3N vores W fensiifad sie sSed B UH i W
TSR oF HiaX 1 ey HEfd el Wik o
fi STl o Y55 W <@ HI HH BT d 21 37 e
A9 R ST § Y FEH SR € Wl 81 39 YRR e
H & M R FaeHI% TS ST 2

Y g T g Wil @ T gerEl e H wieH
TR A e Bl Bl S Pl W AgHvS A T
71 e 2, FSTEeh SRo1 98] W HYE q¢ i qor o
e 1 FALHIS T Sl &1 THok fIodd, <16 Fh
fie /@ ¥ g Hieh FaLHIH dGrE Sl g1 Eifay
TR IS eIt B1 A agAvSE I R fad
wSrel o U I THTHT Faieh Fed &

T, At u_red 37 i oTerwenet - 3, 19 qen
o @ T R 3B e T S T

e 3E @ ooy e § SR foeiHa: wge S 2
fordt ugred b1 I 3TeEen | Aoq ofawen |, foA @
e W TOR, TS Seduraq Hedl € ad 0@
Tl i Heduras el FEd €1 ek W (S Co,)
1 FEATA Bl ©, A ot 3H YRR w1 ueref 2
S 1 GfRA oh wEY fedl el w1 =M
STEAT — S qef o159 3TeERl drdrg 9 | weadi
el B

10.8.1 T SEAT

AR 10.8 H T4 7% T ® fF o9 i ured
tereen qfiad w1 feorfq o gran € uief qen sHeh
e o e 51 i T = o weEaia g
21 foreht werel =) sraen uftadq #1 ofafy |, o i
T T Ffd Tehiesh SSHM LI, 39 41 i 39
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AR 10.5 1 atm 9 R fafe= garerf o steen 9fads o @9 qe T AT

fer | TR ool
(°c) (10°J kg ) (°C) (10°J kg)
EOEIGH -114 1.0 78 8.5
eI 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
SfRdTS -219 0.14 -183 2.1
Sl 0 3.33 100 22.6

i o foTT @ ST FEeldt ¢ S % fa,
Afg —10°C & fordt fgu 7o 9fwmor & few =t ™
fepe ST A SHehT A19 Sk el (0°C) T sl |
3E A9 R SR S 31 R a9 d gig T e, we
fem fosrer ot ® erufq sreen ufed grar 21 e
o few fueret st €, o 31X S 39 W Sl & g
o gfg gl 81 36 whR &1 feufq Faeris W ga-ig
e e oF THF BIdl 81 Seerd STl i SR o1
EH I R q W gig T erdl; o gl S 2

7T IR o GHA STEvTh SOAT T qiAT
e uerel & sraen | URada B @I § SHeh FHN
AU TARO-FoA W 9 3 81 39 WHR, A m
39 Y 1 gemAe B fSEe uw sewen @
T e | uRed el @1 ®, a9 Savas ST
i

Q=mL

FAl L=Q/m
(10.13)

Tel L1 T o1 shed @ qe I gared o sifirerer
21 THHT SIUE J kg1 L o1 0M g W ot fsi
HIA B UA: THH TH HT IGO0 T SGHUSA
T RIS B SE-ga Sferel qiedd o feu
T S 1 EWAET R TA ST (L) FEd €, 7
Za-T1 3feren URedd o foTg T ST shi oo wht
T S (L) e E1 39 TH WA: TIEH S qe
AT ST shed 81 Test 10,12 ° Sl o ferelt aitmo

o fTU 19 qeN SoA1 oF S U <Rl 3T <0 T
21 greft 10.5 W o w<iell i T Fo1, e g
FaUi feu T B

22.6x 10° J/kg
(540kcal/kg)

3.33 x 10° J/kg
(80kcal/kg)

e 10.12 577 & oW arg aem &7 o &< TT%
e (YA & AR 7811

& fSTe o <& rewen uftads & 99a o <t
(FruE ) St §, @ a9 FrEa @ 8 s 9 e
for for 10.12 & wraren Y@ret &1 yaurad gaE TRl
T AT T e B STl o Ty, e qen
IO T T FEC HAL: L= 3.33x10° J kg a2l
L, =22.6x10°J kg' &1 ¥1¢0iq 1 kg &0 &l 0°C W
e o feT 3.33x10° J 61 AfEW qel 1 kg S !
100°C W 919 § Ui g o fau 22.6x10° J o1
=EW| 3Tq: 100°C o S i UL 100°C i 919
T 22.6 x 10°J kg! ST 3Afueh gl 81 F&1 HR0 ©
fF 390 @ &I g H IH a9 ® A9 IE:
Afep TR STe ot 2
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S

3QTEYUT 10.4 59 0°C W W 0.15 kg &m0 =i
forelt 9 § X 50°C o 0.30 kg STl | fHamn
S ® d fagor w1 aRemH 99 6.7°C @ S

21 & & TTeM & o gReefad iUl
(s =4186J kg °C)

gct:

S G W ™= ms_ (6-6)

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

=54376.14J

feu & oM o fou stevas e

=m,L =(0.15kg) L,

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

= (0.15 kg) (4186 J kg! °C ) (6.7°C — 0°C)

=4206.93J

W FOAT = AT Al

54376.14 J = (0.15 kg) L, + 4206.93 J

L =3.34x10°J kg! <

‘3?:7370710.5%8? MY § R -12°C &
3 kg feq =1 IgAvE™ @ W 100°C it AT
H fafqd & o fau eeves S dRefdd
Fifs) e T ® fem ) fafyre s enfia
=2100 J kg °C!, Se1 i Taf¥re o1 e
4186 J kg 1°C!, fe" o T &t T o1
3.35x105 J kg! 9T AIM i1 T FHoA]
= 2.256x10° J kg!.

gor: T @
feq <1 g9 m=3 kg
fen =1 fafyre o %lTﬁﬂT,s%q
=2100 J kg™ °C™!
St 1 fafsme e W:SW
= 4186 J kg °C"!
fed o e 1 I o, L
=3.35x10°J kg!
99 kT A S, L

=2.256%x10°J kg!
-12°C % 3 kg fg9 &1 100°C T
g H ufRafda & o foe sreavaes
CH[
-12°C & 3 kg f&m =1 0°c & fem
¥ ufafda & & fou smavas
CH[
= ms,_ AT, = (3 kg) (2100 J kg™
°C1) [0-(-12)]°C = 75600 J
0°C & 3 kg fem &1 0°C & 9@ o
Hfera w3 o folu efavaes e
= mL,, =(3kg(3.35x10°J kg)
= 1005000 J
0°C o 3 kg SId &l 100°C 3 ST
¥ ufafda & & e smavas
CH[
= ms AT,
= (3kg) (4186J kg! °C™) (100°C)
= 1255800 J
100°C & 3 kg 5@l &l 100°C i
g | ufRafda s o foe sreavaes
CH[
= mL_=(3kg (2.256x10°J kg")
= 6768000 J
3, Q =09,10,t9Q.+0Q,
= 75600 J + 1005000J
+ 1255800 J + 6768000 J
=9.1x106 J |

10.9 SEAT TATATAYOT

T 3@l ¢ R a9 | R o R0 T TR ° @
e ¥ stean fhd fhm oF Te 91 9 39eh S
I § ol o T 1 SO HEd Bl T Sl
T o fafgy @eF w27 oA TGl
#t gere A fafeat §: =rem, deaeT qen fafwsor
(fa3110.13)1
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sfifereht

o7 10.13 =erT, 998 T fafe3or gry arai

10.9.1 <ITe
fordt a%g o < G 9r o W" Ik ardl H S

T G ok YT LR ST o7 W €; B
1 A9 T o WY THEEE 9 9 T, H T, T Il
T; (T,>T,)| C T S VSR Th f79d X W o1 1
Y a1 €, S TS W TR Bl SH W E D
W feora ST Wer H wgw S @1 WA g gw e
S & fop 39 Tl sEen W, ST YeTE & W H
AR (T, — T,) TN ATIE HE &TFA, A &
FHAMIC 3R B 1 A L o SHehAMI! erdl
T

TC_TD
H=KA
STIaehar fEerieh K oh! a1ef i SeAT STeTehal
Fed ol foret ugrel o feru Kot A TS stfue g
2 I & ST § 9 o 9o e 81 K SI

(10.14)

% HRUT ST TR i foRaifafyy &1 =mes wed
g1 °M it forelt u1g 1 B %1 U fHU e
Sarenl | W@ #1 9w € 9 @1 5uw o gan T e
ST foh o9 S/ 79 =7 2ol W Uehe el Wehi| Iel
BT H HEAT LA =1 g1 B o < (R 9 B
o fafir= 9 @ g S R q e 21 T EF
SO Tk BT © q91 Sall 1 =rerehdl arEl qer e
& o9 I el B

s ®9 |, 1 9o &1 9o “ fordi ared
T fordt feu MU O o fow w1 gaE 1 )X g
e SmaT ®1 L oo qe A THEHH STIRY FIe
A% hi U+ R T v W foER wifse
foger < ol o ate aiae Tenfyad R w2
IR o TIe, UE B o T3 1 AL T, 1T, A
& S WeR o H9h H TR fRAT S Gehdl ©
(o9 10.14)| 379 &0 TH UG 7y ferfq &t oo
F & food B & v qofd: SR € @i aedf
T UfEw o o9 oA 1 fafma T8 B

T, L T,

< »
< >

() a

a7 10.14 fordt o8 foger <1 Q0 %1 T, @& T, am
(T, >T,) T e T &, 7 =TT 5N
STeEe] HT] AR |

e J s m- K- 3UE W m- K- 21 9ROt 10.6
fafsr=r uegelf =1 o =rereRal & HE fRU T B T
HH H A9 % WY STeY 3R el ¥, W WH Y
YRR | 37 HE I ST’ HH Gehd B

3o SO AIeTehl (UTgeT) i STdeeRd SAfieh
ST AARTS HT G G 755 SN T]1AT,
S ofRSl qUl i dq, i STUTRd HH SOl
AAhAA ¥ SIS ST ITg 9= BN foh @ ke
o o Sl shi Ul W Al w1 fareiae grar €1 o1
TSI ATAH BF o HROT Al oA i Ual T T
forqRor =1 3=Td Sl & TSTE9 HiSH 991 &9 9§ qehdl
21 7ok faudia, wifes &, gead: o i S
BH o U1, 378 SN B 71 I8 HIFS 1 7oy
etk Bl € a1 9ROt 10.6 @ a1g w1 e o
<TeThal A I Fgd § 3T STIIAM § 351 €0l
T TFIROT FE@qUl Bl &1 BAR I H, FFHIC I
el oTel =R T | wgd T € Sd §, $Eeh! R0 T8
& foh heple 1 SoH1 =ikl (T eTgsi 1 ger
HThT wH 1) e ot sga =m0 & 21 gEifae, g
AN Bl W HHE-UEE BT TGS HIA © dlfeh oAl
TN i Yeheh HAL Tl Macl @1 S Fonl FS
feorfll § S TUHE FHifdw a1 71 ST o
fore Afyenta Ruged ¥ gfowga So-Tomi|R i
1 Tfid G 1 SIS Bl © difeh AR
fluaex & e ¥ Mivsg fogsT grr s faema
Sl T HIET A5 T AR IR R S Teh qen
Hie Afqaa gH ¥ &= R
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ARUT 10.6 & UTAT Tt HOAT FTThATL

Sl

=t 406
GIE]] 385
Tgfafem 205
daet 109
=a 50.2
e 34.7
RIcy 8.3
3TEMqY

SR 2 0.15
FhIT 0.8
IR-aEn 0.20
THR] 0.04
0] 0.8
feu 1.6
i dq 0.04
e 0.12
S| 0.8
=

T 0.024
A 0.016
HEESE] 0.14

‘EETWIO.GWIO.EﬁWWﬁWﬁ
Tt Srereen o Wie-dien G T A S 22
I B H1 @EE = 15.0 em, A Hi B
@aE = 10.0 cm, 9El 1 a9 =800°C, T R
1 A9 = 0°C; EI& hi B hi SIIE HIE I
&TFS dld Bl DG I STIIL FE F AR
1 ] A 1 (I St FH weehdl = 50.2 J
st m'K1 dfd ®T FTAT ATASRCT =
385 J sim ' KY)

SR _
gt fem i
300 °C £ 0°C
Tered
fas 10.15

Ze7 : Dl i AR SR W N W Il SR Tared
TEl o e W B aTell SO &fd Sl HH H e B
THIf, ST oheled B HI W o AW €
yafed et 21 B # fRE ot ogmy #wR W
foar wifsw| Tomrl seen § ©g o fRdl e
T qa9 & del S SEH 9l fehifdd B
JTCH ST oF SRIeR BT AfeT, T 37ae gRI oA
HT e Al TUAl B BFN T THRI AU TR
T W W YHR TR Aaen H ©g &t fwdt
HIIES HE H Yelfed B Al ST HT T HIH
TA-dqle T T TG o K Gt fogei | wmm
21 HE oS Se-dla G 1 T sEeen g qg
T @, a9

K, A, (800-T) K, A,(T-0)
LI LZ
&, 1 991 2 HHST: Wi a1 did i 9Sied w2l
A= 2A2, L= 15.0 cm, L,=10.0cm, K, = 50.2Js!
m! K, K, =385J s m"' K, & faq

50.2x2(300-T) 385T
15 10

T=44.4°C <

e

b SaEvT10.7 57 10.16 F 9T STER @R A
frdl ®8 (L, = 0.1m, A, = 0.02 m?, K, = 79
W m'K) %l et fiqet 61 8 (L, = 0.1m,
A,=0.02m? K, =109 W m'K) % |19 fit
T R ! et en T 21 Wi S v ad
didet i B o W@ad (93 &1 HEe: 373 K ad
273 K W wNfyd fohan @1 21 (1) S+ ol i
HfY TR 19, (i) HIK B 1 o HCAT Mok,
T (iii) TIF B H S JAE &I I o AT
S RTTIT, el YRehfeld shifsa)
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sfifereht

g
T, = 373K T,
\ T, =273 K
Rl el /
faT10.16

fean T,
L,=L=L=0.1m, A = A= A= 0.02 m?
K, =79Wm' K, K,= 109 Wm K,
T, = 373K, 3R T, =273 K
TR 3TERe &Y Ml o i, Wi ® B W
SO Y8 1 <X (H,) el 1 DS § ST Jal8 1 <L
(H,) % TAH 2|
#q:, H=H,=H,
K1A1 (Tl _To)=K2A2(To _Tz)
Ll L2
I A, =A,=ATAM L, =L, =L
37 ST THIRTOT AT
Kl (Tl _To) =K2 (To_Tz)
d: Al Bl I WY H AW T, BW
KT +KT,
T,= 7K +K,
T, 39 9 1 Sfaedrad 3 § et ot o5 9
ST Y8 1 S H 1 HA W Bl @

_KA(T -T,) _ KA (T, - T,)

H
L L
_ K1K2 A(TI_TO): A(TI_T2)
K, +K, L 7S]
K, K,

I A L, + L, = 2L H HIK B H A
O] SeTshdl K € 91 99 B ST aTell SO Jae
&I T H B, O ST THIHO T ST hid T

g KAMG-T)
2L
2K K,
o K'= K, +K,
Y U,
0, - KO+KT
K, +K,

(79W m™K")(373K)+(109Wm 'K ) (273K)
79Wm 'K +109Wm 'K
=315K

2K, K,

(i) K’ =
K, +K,

2X(79Wm 'K !) x(109Wm ' K™)
T 79Wm'K'+109Wm ' K™

=91.6 Wm'K
KA (T, - T,
(iii) H' = H= —(211 2)
(91.6 Wm™ K™)x(0.02 m*) x (373K-273K)
- 2x(0.1 m)
=916.1W <

10.9.2 Hagd
Toed o fafy © foaw uaid =t arsdfes wfd g
FOHT TMIAOT Bl 81 I8 ohelel olcll | & §9d 2
GeTe WIhfdeh el ehal € 212 Yulifed off e Hehall 2|
Ihfaeh Heed H T Teh Hewrqul ffert Fomdt 21
S fordt @t & A= 9 T TR S @, 9 w9
¥ TOR Bl §, HoRawy IHFH HAE e Sl Bl
SCRATSAT oh ShTL0T € SO 331 © qe HI Sitaed |1
T yfoeefud < 3a1 81 98 OF: 99 B 8, SR $3dl
@ Q1 T o STUEhd Vel | R Wit g
21 T2 UiHa Terdt Tl Bl e B9 Y FH TFEW
1 e fafyr =em 9 o= gl B Homd § e oh
faf=t sl =1 Ty st e 21

Jonfed Haed § usied ot fhdt gmy steren fordt o=
i HEE g T 0 o T T fran s 21 =/
T yuifed o aod e, WHE IREERO 99 e
I aTeHl oF S5 oF Yided Hehd Yol Heg
Rl & T 3SR §1 A YRR | 899 TS 9
1 i B A T S SRR IR o fafa= i H
o0l Al §, 91 39 TRR TUNEd Herd R SSHl
TFIART e TR § THEHH q19 Ty i 2

WTehfdeh Heed agd ©f guiid aiereist o fag
SWEE Bl 5 o wHa o2 SerwEl & e | o
TS T &1 STl €1 UH1 <1 ROl | eIl ® - qeell Sl
1 fafere o enfir S== @ don g fafy umnd
AN oA ! TIRIeT 29 o Tt o &« 9 |
faaia ¢ it 81 a9 oot & Goeh a9y = e
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ST oA ki 3TUR IO0T

a7 10.17 9987 9%

SR T B € qe qw gt a9 therd! ©, foed afew
1 3fidet arg w1 gorl | ST ST S & 9T 2
HOTEIEY I 91 FR I3 7 (g ¥R , qen e
T H 9 o foa o 9 i #wed () -
Sed 92 SRl o e WHg FHR S 81 St
£ S oy A ot € qen T ardid e =k o
ST R, S S R o ¥ i Sl 81 A
H ol B S 61 g AT IS @ B 2 e
ST 53 ot w1 gerl | IO et @1 uRuneesy
<k Ihiid @1 ol © (F910.17)1

Wi Heed 1 Tk 3T 390 SW Jd |
foYad J9 ! IR geat | 9 aret Tl g™ god
€, o =it v #ed €1 Tk T 1 geifd
A 39 YRR § : gedl o fageda e qen g
&5 i FF w1 SO GHM A H W T e fagea
Id % GHY ges o Y8 W A a9 el @ ek
Yl o S agEvS a1g viae et 21 et 3t
FRE i SR &, Haed o¢ Yarted g ori
oo a9 fogada g ¥ W 3I3H gal &l 3R
T, fRY A T TR ST qen Sedt g8 qA: fagea
IO I SR S| T, Yealt i o T 39 Foga
oI H G Y 3 © ek RoT faged 99 ok
T 1 o1g 1 g T R =Met 1600 km/h il €
SR el o THY Te oo I Bl 81 IRomHEEy
Tg 91 Yal W A &1 SR T B 30°N (IW)
HETTe W Hherdt @ IR foed g9 W die e #1 5d
ST e Fed 2

10.9.3 fafeor

e e Gaed i YRae Hieam o 9§ fohdl uared
1 STEYIHAT Bl €1 SoH1 Tl &1 4 fafeeEt
frafa & gere <1 awgstl o st framefial =&l 81 Tk
g foenel g B W o geeht g ¥ e ura Y
Wl B1 SE WeBR, BH UM 1 AN i SO IH €
W Y od €, Tl 91 3¢ wietsh § 99 a4 e
g H Fogd uRM o Tenfud el e uwi| e
TIMIARUT St et fafyr ot frdt meem &6t stavaesar
& gt @ fafy w1 fafeor wed €, o foaem
Jaha N g 36 YR fosfia i &1 fafewor
Foll wed ¢ frelt fog gamm w0 § aga
weehid & f&eh a1 el § e i 21 I R
T it for g i % e e A
Hehdl € den o Tata  wu =, T gehm 1 =
FEd € AU 3x10°m s W A Wehdl €1 3 aAl
% a1 H faR 9 o9 9% 9 R &l €@, g o
MY I8 WH M € o fafentor gr1 S S &
T Areay 1 B STEve e § a1 T@ gat
< I & A B 21 fafeRer g & g @ e faia
(Y= Siafer) o et gedt a% Tgedt @1 gl qw
e =R o W, 59 @1eren 7§, fafenor e st
# 2| Tret fYve g SHeh 19 o RO SeErerd
faga gasra fafwol S o q@ @rer ° fafeo
e dq o™ T YHTel i HEAT farfertor wed )
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o g8 o fafeor e fuvel W ve@ € @
TEeHT TR TE qe STk STETor Sidl 21 SoAl
o1 o8 uftmmT 59 g fave fafwwor gro sttt &
Herdl ¢, 39 fyve & =i (1) W AR @ 2

T UE Ud € T o fuvg fafeor st
STITNIOT qAT IS goteh 90N oh fquei i 79T
Hfus 34 §1 39 924 o BER of e e ¥ e
YN €| &H A § void S1e geteh o0 o o
TETd © difh o gF 1 A ¥ FHH FAT g H
g AfEl # 71 e vl ok g% wed € < gd i
MR SO I AT ek 89 ST Wd &1 @l
Y o dd 1 U I TN did eI S ® e
M W e SfUehad SOAT STERNT ohich Uehls SIH
el Fosit Bl Tl

T TR, SYAR TR AYEl oF dqd Th
T gl & S el i Sidesg 9l aEd qee o
o9 S T & A w21 9E aRd
e 1 i 1 GG Bl & formes! fiadt qen «ed
el W =S w1 W9 B 8 el Sem 9 fafeo
TR Bl Siidel i 3fdeed o ST olie S 21 gE
YR STEd SaR ot 9l 9 o o fe=l off fafeon
1 STTE e L dl 21 <aRi o S o T ol
fraifaq ek =T qen o g 8 el o1 &
1 H ST 2 A Folreh bl o1 Ul Sid shieh IX
feshmn S 21 sdfeT 7€ gf qw siads (S
TY) i 3T B W T9H H STANH B, 19 dehfeush
®Y Y 3 Aqdegett (S fem) 1 Aeror w1 § o
ITERT 2
10.9.4 shfwrert fafertor

3@ I B IO fafeRiul % quresd o U o
Iootg et foren 21 fet a0 W sw fafeeor o
fawa o Hewaqel a@ = 2 for fafeo § o wh &
(I Hfqw) qOesd T B ®, dfch TEH %A
TR ¥ e Sifesh AR o Wt SHeRT Taq
Teed il 21 aurfy fafi= aarest o faw fafeia
IS FT HS w1 g fE-fa= g 21 fa 1018
fafsr= amdi R fordt it & T &9 §R Thish
TR W IcafSa fafeia S qen aOTes o He
EIRIENC COR kI

faferfia sl wfa wehiss dwres

fd Twiw &
w
o
o
o
=

40,000A A

fere 10.18: FHfooren g0 fafe= i T IcfSia el qen
doresd o we i T aeh

™ 9 R IR wife fF w4 s fag
fafsrfia =it waiifues €, a9 9@ W et g1 A qen
T o Hed Hay 1 d-faeenes few wed 2-
A T = fadish (10.15)
i (9 fodier) &1 79 2.9 x 10° m K
BT B 7€ 199 39 o1 1 e i ¢ o S e
o fondt zohe o1 @1 & T e €, @ ST O TR
TIhT e, T Torme e STR 3id o T i @l Sl
B I-Frem 1 SwER @il faet, S- =ik, gd
371 AR} < T o 19 1 STTHH T H hid 1 =l
Y YHW B GEY AMF dorl 14 pm qORE &
EUY B B AH-Fem 9 =S H % Gdg w1 a
200 K 1ATa fohan e 21 9R fafszor ) sifusan
dad A, = 4753 A T T 21 THE IFTIER
T=6060 K | 9= e f& g2 a9 ¥ *i Ha8 &
2 7 5 STer o (fiqd) W

for 10.18 ® 3@ifw wTu Hftorert faferzor aeni @
gefua gaifuss fafre a o8 ? 7 3 9% g
Bid &1 F HioreRt o herel qrq W R w@ € A T
Ik MHR, TR a1 J1ef W el Iarest oh YRA
H pfourht o fafertor s Agifaew €9 9 = &
o foru S vy foru U S wifdet o saten it
T WO | THeR AW H OSMY AW U UISHRH
T g

fafertor g1 st form wremm o6 (Stenq fafa o)
oEd Sl Tk TG 1 ST Hehell €1 TRH A9 TR
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forelt a5 g1 SRSIa e Torepa Jraehia et 3ok
3R, ITH! Icroid He i &l (T8 Scsiehar
HEd 8) 3R fa9m &9 9§ s@eh a9 & FHEA gt
21 Tk o] ok e S qul Scusi ®, Wi 3RS W
o 3cafsid st (H) gii-

H= AoT* (10.16)
&l A %] 1 Gkl € q91 T STl THAT 21 39
grae i Ygel WHE J FA § freRen den @] o
dieemdH | dgifas w9 9 fag e @ Rwie
SieeEHE fFam Jon fodish o &l RHH-deedd™
frais ®ed €1 SI uee ugid § sHe O
5.67 x 10 W m2 K+ Bl &1 feshaR aeqd gien<or
(A2) ® <t T8 IOHT T T T S A9 & IcfSId DLt
21 Y howter oW wErell gRI IS ST R ST € 3E
G o e B B 3 R0 T e 9 e
SR % 1 SeSieRdl hed 7, I IRAMd Hd 7
3R TR (10.16) i T TR & = hid &—

H= AeoT* (10.17)

el ateel forferter o foIT e = 1 i1 21 S<EW o
IR W LT 0 o T e o1 HH 9T 0.4 Bl
2138 T 0.3 cm? IS &5%e 99 3000K d19 arell
T o Trefeiead < § so faferiia swam-

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

T q9 aTel SiE a5 fSEeh =R 3R oF amraeel
AT T, T, il HT STERMEVT T Sedsi T FLdl 8
3: fordlt oTRel fafee @ fafef@ 3o o &=
(7M7) =1 Fe R Frfafed 9 9§ Fa i S —

H=GA(T*-TJ
39 o ok foau fgent Scasiehdl e €, ST gt Fie
YR ¥ ®UART & ST —

H=ecA(T*-TH (10.18)
IEONY, 3T, B 379 IR F SHfSId ST i AT
H| A e et =afm & TR @ TS aawa
TR 1.9 m2 ® qe0 R 1 a9 22°C 21 SiEifs &d

S €, IR T AR @19 37°C g1 &1 /HET, o
1AM 20°C B Wi faga grehig fafmor e

T @l T ISRl ‘e’ TN 0.97 ¢l 3H IR §
IET B il -

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

66.4W
it formm sTareen IR gR 3= Fsl i <L (120 W)
o oY W gl eifeeh §1 ST o 3H & Wl IR
Teh ¥ T o fau emyfTeh eThfed ®ug (W
FIS U 3TeI) TH YohR oY ST € Toh IR 1 e
o 1T Teh TR el THRSR H1qE WA il ©, i
IR o faferor &1 quafdd & ot B

10.10 =7 ekl Iitaer fam

&0 Tft 9% W4 ® T 9@ ot steren 5o O W A
@ BiE < @ 98 -+ viiqer e AR Y 3 2
3{dd: =€ ISR o o T UgH Sl S| g & T o
A TRAY S 1 T HE wten ok vitae @
Tkl §, TEhT AT i o Ty ey FrefefEa
foRamshad 3

ToRaTeheTT 10.4

& focias dfed T ¥ $w o9, TH W
300 mL <fifST iR =@ T fox 9 ot ¥ Th
S| eFhd o TH o3 o faciars dun R fog o
AOETH TFIST qon I8 Y= hifse o araardt =1
Ted ST H <9 S| AMETdT 1 qI83ish e Hifs| I8
Ui T, TRGRT T A9 E1 S o S i g
TH HIFT foh SHehT a9 et A9 (Aiq TRERT o6 )
T TMT40 °C A Tk TgH ST TLE T T
F TAFRL A I T FEA G it form =S
TAIET qol YAF T9ad 99 fad S 1 i o
Y faeiees 9 #R-+R faeifaa i gu amdt o
TGk IS hITSTT| STel o1 AT IReRT o a9 & TRIT
5 °C 3AfYeh T Tk TS Al hid FeW| AF T
IE WIS (T,) & THRE ATAT = T, - T, il y-31&
o R A 3T YIS A o fo dRTe T ¢ ok
A Wl x-318 o ST WhL WF Aeifad Sy
(fo110.19)1
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dT.
—ms7t2=k(T2—T1)
drT. k
T —ZT =——dt=-Kdt (10.21)
AT(°C) 2~ S
IJel K= k/(ms)
TR {Ad T T
am (Fr) log, [T2—T1)=—,Kt+c . (10.22)
AYA T,= T, + C' e, TRI C" = e°© (10.23)
fa710.19 TET & QY T ST & Iidedd &1 90

gqreil dahl

U 9 379 g8 Teapd fehrel Hehd © T ford TR
T STeT b1 e SHeh 3794 qT 379 YRasT o arai
o ot 3 W R e B1 e g7 off e i fe
AR H Siider shi T =4 © 91 o] o a9 § HAl
BT W TE W T el B

SR Thamehed T8 <9l € o S qa fuuve S
fafertor & w9 H TR uRew 1 W @ B T
SHI-4 &1 T TYug qe SHch ufawr o adi o 3T W
sk el 81 = W@ TR SetR o RN R R
T 378 oF SR W Tohet fve gr o Somn qen 39k
q & &g Gee 1 AeHEg ST foman

=2 o e M o gER fRdl five &
SO &1 F I, - dQ/dt fuve qen Sk fiew o aral
% HRAT = (T,~T)) & STHAI Bt 21 T8 Fom
sad @ dIR o fow @ 9w 21 fafEer gm
TH-5 fIUg & g8 &1 Ul 901 g IS F
grmel W off TR e 21 ea: B form ged © TR

dQ
- 2 —k(T,-T
2 k(T,-T) (10.19)

Tl k U U TEdies @ S fYus o g ok
ool U STH! Yebtd W TSR e 21 HA efhfSg
m SeAHM qen faftre s oiitar s &1 %1 fuve T,
AT W 7| WA AT afEe &1 9" T, 1A e
yUe o1 19 Tk oY T S dt H dT, FH B S
€, 9 @ SO 1 TR

dQ=msdT,

- S & T L

dg _ dT,

a T ar

TRl (10.15) 9201 (10.16) ¥ &H Wil €Il €

(10.20)

THERI (10.23) T T ¥ T fafdre qm ufer
o S Yider 1 ST qehford ohan S Hehdl 2|

@ qOIa oF faw, 9o, Hagd aun fafeon &
T YIS o ShRUT Tqer ohi &L AT9IaR oF STIh AT
Bt 21 fRet fafrter ¥ M o o1 T,
FI AR ¥ IR g SoT-aifd 1 B W e o
W 9™ o ided ¥ I8 Tk o Wiehed Bl

(Y HAHAT L i =]
| ':ﬁfl'll",l'llﬂ —

||:
log,(T,-T))

@ (b)
ferd 10.20 =27 & viaad (79 F1 &1

fo 10.20(a) H <@ T WA e i
TR ¥ =ed o Mded a1 godd fea S
Tehal €1 TEH <Rl arl aen Th odd (V) et
el o e wor W e €, feen s 21w SRl
Rl ol 9 | a9 STl § 9 disl Skl SHHMEMT (C)
Td §1 38 | aEiEl 1 SqEnT e s @, forew
AOETS T, o BN <Ed <Ieid oF si= S Sel ol drY,
qAT I T, F G SO § Y S T Arg A9
T S % q@ Siel S dY Uk e S o
TSI W S § WEA ¢ A log, (T,-T)) [A1 In
(T,~T, )] < o= T STeifaa fehan s @ feert wepfa
=4 10.19(b) H IWT FTHR FHUNEF JIUI i Th
T @ Bt B1 T THIHR0r 10.22 H1 i w2
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3STEY0T 10.8 fohdt = W WR aw WiSH i
a9 2 e § 94 °C W 86 °C & Sl © e
&9 20 °C €171 °C W69 °C Tk a9 ok I
T foraT 99 owm?

Z67: 94 °C AT 86 °C 1 HEI 90 °C & I FH&g-ad §
70 °C 3T 2| 9 aeensti § adq &1 a9 2 fide §
8 °C T Il 2l

3, gHRT (10.21) 9,

———=KAT
qHq

8°C
=K (70°C

2 e ( )

69 °C T 71°C T WEA 70 °C €, S H&-ar9 ¥
50 °C 31k 71 39 T H K o 316 o TH ¢,
HAd:

o

D
T Gl Rl fawifsa e W

8°C/2f#e _K(70°C)
2°C/¥Ha  K(50°C)

= K (50°C)

AT =0.7 min. =42 s |

It
1. S S0 &1 T &9 2 S fRd e qen 39eh gfad! @rea o sfta 398 draid o R0 gerfed
B ¢ fRE fave &) qwar 1 Fife TETHE ®9 § 99 g e i 2

2. Tordt qm om g (qroErd) § me @ R 1 o (R qrErdE o el ©) 6 S
fepan St @, Fraw a9 o W aftedH et 1 fafi= aomndt & fo=-fe= qr A\ s €
T 19 AYHH o oh e <1 Frora foigef 1 == fohan Sl @ aen S= & aeiss a1\
U 91 €1 A < ged "usH % ue {65 q91 SHek A 1 ST ki e s §)

3. Ofewa™ I (1) oM RS A1 (¢,) ¥ I€ Fag B0 € 1 ¢ = (9/5) t, + 32
4. & (P), 3G (V) 991 TH A9 (T) § Goe 3017 arell STEst 1 FHiehor 39 YR e 1 S

2

PV =uRT
el 1 e 1 @A 99 R et T i 2

5. TH 9 G9HH §, WYk kT I, A19 o T Y[ i 9 Hl &1 I8 9€ a9 € o W g
wref W =Aan Sfad enfoas WfkAdr Bl ©1 Shfca W A9 WY (T) % HER H1 SRR
Qe AT WG (¢ ) o Ak o HR & SR Sl € T 3706 o fogaf o & 2

t. = T-273.15

(]

6. f@®h TER TONF (o) T AT TR O (o, ) Fl 30 TR URATIT e ST 2

Al
l

AV

I (XlAT

— = ayAT

\%

TETAL AT AVAT BAT 1 GREdH B W H90: Sars (e Fad Vv 8 giady o1 fAfee w@

gl o Frefafad gev 2

o, = 3
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7. el qaef =7 fafvre o a1t 1 39 yeR aiwiia fhen s e
1 AQ
ST AT
&l m IS 1 S q91 AQ TKI1Y o A9 W AT 1 YR hid oh folq STeseh Soll st |
21 forelt Teref =t Hier fafyre oA enfiar &1 58 wehR gRwifya feman S 2:
_lag
u AT

el Il o Wi 1 "Een 2

8. TG T T ST (L) SO 1 98 W1 € S forelt wared o Uik FoAWM Bl WA 9 q e
W W ST T T R § UREfIT F % T STewaeh it 81 ST BT T S (L) ST
1 o8 W © S Rl wref o Uik soAE W Arg o @ H o i ufed fRe s srawen
Y oo e § wRafia w¢ o fau sravas @ R

9. TEI-TIMIR T A fafeEt € - w1em, Hoew qen fafwm

10. =Te | fordt faue o 9-r| o 9T o Sf= SO ShT TGOl STfodeh Gegal gl o= el
2 W ST 5o 1 YelTE el el foRelt L el qen A Sy e &he W B8, foges g fa
o Al S T, 9 T, R Tfd fRa T ], 5 yaed S #

T -T
H=KA-¢£ D
L

Tl KB o U1 1 Fo Aeihdl 8l
11. =7 ok e a9 oh TR et fave o sfiaem i < afemr o W a%] o a9-sTfes &

SFATHAAE Bl ®
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Shfced T g T (K] K t =T-273.15
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faemuia faua

1.

Shfea 9 (T) qen VfeTa a9 ¢, 1 SIS e T 30 TR 2

T = t_+273.15
q 5t ok B g & forw (=3 gR0) T=273.16 K %1 fAftor gened gay 21 5@ =37 o 91y
Yfeqaw AwhRA W fed &1 el a1 Sid &1 FaeAe (I 1 atm 6 W) FHHA’: 0 °C T 100
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o S greensti o HieR e § eR (Sl § i) el 81 98 gl fer W ey g ©
=R SEH ferart ot e | o B
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A
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10.3 fRdt qomrdt &1 oW o fagm gfaty @ o @ feafatea af=me 99 & s1ar afiEfaa

g @
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FfE qraErdt 61 S o Bk f65 273.16 K W 9Rili¥ 101.6 Q @1 Wi o HHT o fag
(600.5 K) T 0% 165.5 Q 2 d 98 19 T RIS | o argerdt o1 gfide 123.4 Q 21

10.4 fr=fafad o5 s Sfe:

(@) oNYfTe amfafd § Sl w1 ek fog Tk A o fag €, 2 fem o e e st
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1 3 7?2

(b) S fop S o foha ST gt © T oot Afewsd qrasen | < frad fog o feent s
0°C T 100 °C TEAd Ferifid =1 78 off| T 919 H19eh™ W 1 § ¥ T faa fog 5
=1 e faig foran o @ 59 Shfea W a9 A9 d R g 273,16 K Fuifa 1w
21 38 WA (hfedd A @9) W 34 fa fog @ 22
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10.5

10.6

10.7

10.8

10.9

() TR A (ehfeed AMUHA) T qo Afeqaq T9hT | a9 ¢, § Te 39 THH e:
t,=T-273.15
79 Hew ¥ g 273.15 foran ® 273.16 4 @l fomn?
(d) SH WY q9 WUy R, {59k Thieh Al 1 MY BRAGES o Uhich Al i
WY o e €, STt o e fag o1 arq @ gm?

T eyl T A A 91 B H hHel: SRS qel SRS WA i TE B 3ok Y
Frreferfed ¢ -

aa T iG]
arguTdt A qrouTdt B
ERICIRECCE 1.250 x 10° Pa 0.200 x 10° Pa
HEHL hl1 HAT e ieh 1.797 X 10° Pa 0.287 x 10° Pa
(a)  TIEIET AT B o gN fAU T qra@iehl o STIHR WL o HIE i oF TRETY
T 7

(b)  379eh TR © qOEyal A den Boh Sl | gl 3 e o1 1 ®Rul 22 (S
AIquItE § e <0 &l 7) | < USRI ok sr= H1 (oGl i HH HE o oI 39w
o 3R o qeeH AEvash 872

Rt 1m ofd W & Eid H1 Fened $feR 27.0 °C R R w0 21 Rt aw f&q S am
45°C o 99 36 Wi 9 el 2Idl &1 B &1 GaE 63.0 cm WM TE| 39 &7 Bt 1 B &1
arfash g @1 oft? T8 fa7 a9 27.0 °C &0 39 <A 36 B 1 darE = gR? Wi &
W@ YR U =1.20 x 10° K ! |

ot o1 Cia o few &1 35 st 6t foRdt ot W i S 1 27°C W 4l 1 el |
8.70 cm T UfEY o Sheid T35 1 =99 8.69 cm B G ot gRI ¢ &1 Sl fehen T B
o % foRg q0 W afed o | =_m? T8 Wi & savaes v uieR § Sie @ fEw @R
O R @@ 8 o, = 1.20%10°K |

dfe w1 =R % 35 R T 2127.0 °C R B F1 A 4.24 cm ®1 38 UG T AL
1227 °C % 0 & R 8% o =@ F 91 e gm? did &1 [WE J8R s
=1.70x 10° K|

27°C W 1.8 cm &9 fFE @ & TR &I J I 31 o " 3760 TG TR oAIeT HHT T
21 IfE AR 1 -39 °C A9 qoF Ifad L q AR H TR qE S €l SIUT? qR) hl oA
2.0 mm B diad ®1 WE TR 0w = 2.0 x 10° K, fiqel w1 I gearerd
U7k = 0.91 x 10*! Pal

10.10 50 cm &l T4 3.0 mm ™ 1 fHdl diact w1 S Hi IH darg qo =9 i et ©ra &t

10.11

T G Sl T 21 AR F Pl A 40°C W, W 250 °C R HIH B i g o a1 e
B2 o WY R HE A ufdee S 22 9 o faRl W WER & fo ged @ e
(dffsr g St o {Wg ER O A =2.0x 10°K !, Dei=1.2x 10°K ! 71)

frordie &1 STIa YR T[Tk 49 x 107 ° K §1 19 § 30 °C &1 Ifg 8 W 3ok o § 11
sTifereR afteds ghm?
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T o qTdE T

10.12

10.13

10.14

10.15

8.0 kg S99 o Tl Uefufem & B2 =i ¥ fog wed o fau favelt 10 kw =t St 1
SN fohen T B 2.5 e o eiieh o g | feret gfg @1 STt e Wit fom 500 vt
A T et B T A § T 2l S @ stere ufew ® ofw 8 St 71 vgfafEe w5 fafire
T ¥id@ = 0.91J g ' K B

2.5 kg SSAUM o did o Teoh i fhdl 9 § 500 °C Tk W HIH oh YN [HHT o9
fen-sciter W @ o <an 21 Tferd &1 Hehe a1t few Y stfersham Amn 9o €2 dfd w1 fafire
SO ARA1 = 0.39 J g ' K™'; 9 @i ¥eM S™1=335J g ! |

Rt v w1 fafdrse oA +1fiar o6 TERT §0.20 kg o ©Tg o Teoh i 150 °C W T ek,
fopdt el o oA (STt gedieh = 0.025 kg), ™ 27 °C #1150 cm® wat s €, | fiwren
ST 81 Sfem dr9 40 °C #1 ¢1g t faferse Fo wnfiar ufwferd i) afs ufes & e o
IUeTulig = AHeR Teherd fohal Sl 2, dd 991 SIaehT ST o1g i fafere soa enfr &
IEdfaesh WF T 2k A ST ST HH?

T G TG0 & FHE 99 R Hier fafire s anfaet & Jeor ek T g
g urer fafyre s enfiar (c,)

(cal mol1™' K'Y

HEEISE 4.87
BIECER] 4.97
SRS 5.02
efeeh Al 4.99
FTEA HARIES 5.01
FeAH 6.17

T i w1 At T Hier fafvre s eiiand ueh wangss T der fafire s e
T gore w9 9 fa= € vdiers w9 H fhdl T WA 19 w1 Hier fafire s enfir 2,92
cal/mol K It €1 39 3R 1 TILIH HIU| FAH o foiw F= e1fers A (I 7T 37d1)
4 G o9 7 frshd e €2

10.16

10.17

10.18

101°F A9 SeR) § difed forel a== &l TRIUEiE (o %H & &1 <) < T fS@en SR
3Gk IR U T o 9 1 W gig @ T A 20 e § SR 98 oF q iR ST @
Tl a1 gR B I AfAfE 9T S SIEd R €2 I8 W S g H THAE SuE
oo € R T W1 SoTHH 30 kg B1 WG YRR 1 fafyrse s enfar st w1 fafime s
oAl o ST SR € A1 SH a1 W Sl o 9IS 1 W o1 580 cal g 1

omtehlal b1 a1 ‘fem afe’ faeioens Tl § &9 O3 o Yok WS o HeRUT 1 Tl qe
T8 WIEH B130 cm ST o fohdl feq afed &) Hie 5.0 cm B A€ 36 & W 4.0 kg f&n
Tl & A6 h o UYEN o9 fed 1 A I 3Tl HIfSU) Sed @ 45 °C & a1 eHishict
1 ST =Telhdl 0.01 J s m™ K21 (&9 1 "o $o1 = 335 x 10° J kg')

fereht diaer o afFer &1 U< T &5t 0.15 m? 9 HICE 1.0 cm B fordl 19 =g W @A
T 390 6.0 kg/min F1 T et el &1 STGeR o Hueh 1 Salell oh 9N 1 9 SAehferd
SIS didet ot ST wlefehdl = 109 J s ! K357l &t o9 ST = 2256 x10° J kg B
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236

10.19 % Hifaw fo =i -

10.20

(a) Ak TEdeRd Tl fYUg 7Y Scsieh B B

(b) Ukl aTel & TRl Wi ¢ W1 STUeT Hidel o fTend el ifush Sidael wdid e 8

(c) WhIS YhIYTh IAUETH (== ardi i A9+ i gfod), Fgent sfonea frdt ereet
Shforent o fafertoli o forg feran o1 @, Gt @ W@ fondlt @t q@ ©iie o e o1 ard
! HH [T 8, T ST9 IH AR o hS HI 9E1 W W €, Al e a1 %1 el 9
T B

(d) To ararERer & gest SRl it = S

(e) 9 o UfETe W Menfa ara e aw St o af=re R enenfa fenme i stden
Il 1 SO 9AF | S g8 B B

foret fuve &1 @9 5 fie § 80 °C W 50 °C B ST ©1 e 9R&EsT &1 a9 20°C ©, df 39
AT 1 I SIS fSEH ST 99 60 °C ¥ 30 °C & SIa|
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