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1 % fRdl f77 9 T a% & Ik H o8 St
2, T == 19 h1 I B I AT I 19 BT g
BN SO Wfe] oF S¥eR Bt €, av foh R @
FEAT 1 15 9 oft afEst | gemE 1 w0 UE g
s o wo foRa ST Heh 3W SSHTHT Ed @
(fe 10.20) | =& oTg & TH = qon 3G g=red S
dlam Stere oAt % fasioe o faeres o g
21 M 94T I T WhEl o e o i, oy
SR ugre S wiE dq 9 e §, W S
AL AU SO Sherel h1 A HId € q° e
Fed) e FOI-BI 1 A T a1 S| el AR
" uh fox a7 S € f9e9Y e gu O 6 aroard
Tdq o it g 1 Frefafed sseeon g et
forelt fu U 3re usred =t fafdre <o enfkar s &
&t Ut fafy e St e g e = e ater
o foagia 1 SwEm fohan s 21
b SarEvor 10.3 0.047 kg s & THE!
TMHTH o el &1 HI6T 999 o foe 3aer
S ¥ W AT H W@ T ¢ difeh el b1 a
100°C Bl ST ek 99 el i 48 0.14 kg
SMEM o didl o SeAMT, T8 20°C 10,25
kg ST W B, W TqHANa feman ST 81 5t o
a9 ¥ ghg Bl € 99 98 23°C W TR SraE
TEU Y ol g1 Uoratem wt fafime s
TR TRehfera il
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ZoT 39 ST I TA Hid 99Y &Y TH qALA H
SN T o Tomdt staen | Uofaftay o e 5|
M T A qAT HOAMET G ST S o
TR Bl 2

Ui ok el 1 Se99H (m,) = 0.047 kg

TQHMEE & el &1 SR a9 = 100°C

FAfqq a9 = 23°C

a9 qRadH (AT) = (100°C - 23°C) = 77°C
HA ST, Tgfafm w1 fofime s aiid= s,

T o el g o SO i WA =

m;s, AT =0.047kg x s, x77°C

STl w1 FeF9H (m,) = 0.25 kg

FOHMT T S| (my) = 0.14 kg

S qT SSHMEM i R qH = 20°C

Tagor =1 Stfam ara = 23°C

a9 H qREd (AT,) = 28°C-20°C = 3°C

STt <t foIfTse ST &1 (s,)

=4.18x10% J kg'! °C!

qid o Heamrdt st fafere e e

=0.386x10° J kg! °C"!

S YT SEHAMETYT R SSATAfS hi A

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

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

=0.25 kg X4.18 X 103 J kg! °C! + 0.14 kg X

0.386 x 10% J kg! °C™!) (23°C — 20°C)

TRl staEen o QiAo el g W e

= Tl R ST A + SO §RT SoAT eAfe]

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! °C1)(3°C)

s, = 0.911 kJ kg'°C! <

10.8 3TE¥AT UREa

TEF €9 W F & dF SEedt § : 31, &9 a0
g1 3 st 9 el U orareen ¥ qud staen
o HeRHOT oh] TR TR hed 81 & WHT Sferee
IRede 31 § o a1 59 © T (qen foema:) €13
TRed qd Bl Bl Wehd © Steleh uered e SHeh qiesT
o st o1 o1 Tl eian B 1 e st Sitaer ™
STeree TREdH 1 SR 0 & T STeT Fefarad
ey w3 B

ToRaTeReT 10.1

T d H Fo feu Hga A few w1 M AR
FHIU| 30 oR-+R fordt smoa S Wi T TH &
3R VT B T e oF 9¥=q a9 Al &It
S den fem o fasgm & M@ fosifaa &
Wu 999 3R a9 o o= WE SAeliad St
(fo 10.9) | 219 g% A f& < a SR o f&H
Iufterd € qd a% 19 | g ufedd T8l Bl Sule
yferen o, fhm 1 S FT T emufd B W ot
ST A9 H IS IRTd T Bl T8l HeROT i S
S @1 3TN 3W (feH) ¥ 3@ (§1) # stawen
Reds fore s & &1 @1 2

100 —

am| (°C)

% G, T (fae)

fer 10.9 189 &1 77 & | e 4 gu gRad &t
19 3R G & e AT SAead Hieb FIAl
(P & FFaR TET) |

W W TTH ST UREdA I e (STan
ToererT) qen 59 9 3 | 1ewel Uied i fgHientor
Fed &1 TE U T B o 3 uered Y wee /e o
foerer % a1 f7ad = @ s1eiq 3 & g9 o srawen
gftaeds @t srafir ¥ uare st Al 2TaTeny 31 qer
oq dg 9 ¥ Hgadl il g1 9 a9 e W
et aTel St 3G qN T TR WER AU AT
o Bt € S8 39 e 1 Mol HEd ¢ Te R
wered o1 SATUEIeToT Bl €1 FE T W o R s €
A& aAvSHd @ W fRdl u_ied o el @i
THHT TR %ed 2| T&d o o &1 giwan =i
oA o o smeu ffafea frameam w31
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ToRaTeReTT 10.2

e feu foren fifSu) T o1 1 dR SRt IHeh JHl
Rl @ THF 9K S9 5 kg & @ §ituy) f910.10
H 9T 3T98R 39 a1 &1 feq foen & w faw) om
Tg 3@ for qr feafeen & @ ur @ S @1 v e
1 HI0T € © o dR ok Sieh <= @ | oG o HR0
fem =1 a9 R fosret S €1 59 9R i 9 e S
2, dl 9R o FW 1 5 G g @ S ?1s|
TR dR fer fren @ 9K e S @ qon foren fawsa
Tl Bl qAfeHIYe 1 39 UREeT & gAteurad
#ed B fen W ‘whe’ o A9 Sl o4 o RO El
“ThfET’ KT G 8 U 21 S H gfg o R0 S
ST © S Tesh i |ifd 1 il

-
G

faT 10.10

9 T fer S § w0 2 S 2 iR 6
YT S8 & 7 SR ST TH FHXAl =] T € o 7
T I ¢ R am o gfg B oR9 ¥ W ©
fe 10.91 a1 ® 7€ gfg FRE TR 100 °C T Bt
2 IR =l Tt 9 feer 1 S 81 o1 TR </ i
ST o1 1 ITANT ST Sl Ko STAEAT © TS Sfall
it oferen § ®AR FE W BT 2

9 G o (e N9) H Sae qiedd ol
T HEd ¢ TE I T © o e g9 ok Aoy o
ARG B ah @19 79 @l 21 s1efd, 3§ oo
T areen uftadd i smafy o ugred 1 Ml staeeny
Ta a1 T g w9 geedt gt ¢ o arg e
TR el gel st g9 qo1 I S SR qrdg W
T WER Head! B & 39 39 USre T gAY HEd
S| Sl o FEeH 1 URRA I GEER o foU aTET
fr=fafea frammam =3
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TohaTeReTT 10.3

MY § oIy 9 W W TE WA 9w w
ST o 10.11 W ST SFTER Fellesh o J@ W
T 1ok oh Sl | SR HIGR S T Tk arqeTdr qen
Tk 9 T ek o oEY IR Gk i T %
W Eu) S8 & ia ™ B ¥, @ vee g% 3fee fw
% 91, S 9 | foela off, 3-8 gadgal o ®9
T IR S| TEw=d 99 o Jadel Flh i qalt
H o1, TReg S & S SRR % U ok ¥t St ki
3R SW 34 7, HeIFd BIhT 31599 = S &1 3fqa:
S & U St 1 A9 100°C R gl ©, W9
T T8 W g ¢ SN e B ol 1 Tk
o iR o e T <, weg S 2 vk ¥ S
foherdl , I8 <ol 1 37edd sl o5i & &9 H gEfad
TR Yo o B9 A Fehe Bl Bl

fera 10.11 397 qlhan

319 A1 F© Fehel o Ty 99 ™ &l a8
3, qifer woier o iR <@ | g B, 99 o9 a©
@ TR U T W1 T S H dee Hiwar I
3TRA TH T oI o a9 | gfg E & fau (@ |
7R Td g) SR T * SEvHshd el 21 39
THR @ | ghg o WY FeFid § ghg 8 Sl el

T 37T H SR ! BT oA © A1 STt ki TR
80°C T 3l B < ¥ Welkh U drqeTdt qen srq
TS TR FATh oF HE i A1g%S Hoh § Y Y
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fren foig

foret geref o1 919 SHHT SYeren URede (e URadd) w1 sty ® fred war 21 fed uered o a
T N <16 P o5 ot 3fieified U i YTerel 3@ 31efel P— T 31RW &hed 8| A9 e o g s
T CO,F ITweN 3TRE IT M §1 38 YhR 1 WOl @ P- T T i 3 &, q07 & 7201 5
&5 o faToia shea 81 37 &0 ol aehi S8 HEAuTa ash (BO), W o8k (AO) 71 &I+ ek (CO) g1
Yok femenl STl €1 Sealurae ok BO o foIg S| 3feren ol fefua sed € f5 = S| qen oy e
TEod! Bl €1 WeH ok AO o fag S| e1are w1 fequ wid € e 3| qen %o el gged! erdt
&1 AT Ik CO ok fag S| eraren &I fefud #xd € food 59 qon orow gt gged! eidt €1 o ar
T T T8 T G ok, ST ofsh Gl Seadae osh THeld & aefl fhdl qeref i oAl qrereend gt

6.11x10-® Pa g T1&fud &d 2|

P 4
(atm) A
!
218 _:;ﬁ-_g -------------- :C
= i
i
0.006 |------ o il i
B LB : i >
-220 0.01 374 T(C)
(@)

et € 39 w1 fires foig e 21 SSEw & faw, Si@ o Bk fSg w1 @9 273.16K A9l <@

(@) 5T T (b) CO, & feTq Ta-aT9 Hieeer sTi@ (FAr & SR T81)

A

p
(atm)
A
T30 e : C
56.0 | cemmeee Vg
=5 :
39
L 0 I 9
i eI
1.0 """ EB E
B H A R A - >
-78.5 -56.6 2031.1 T(C)
(b)

oS Y 3 T I TAh Sl W W IoA Hieh @
& 3 o R femshifaa Se Seerd 21 U@ s W
T oF AR i Sierarsd HEfAd SRt Tk o
fie el o Y58 W <@ HI HH B d ¢l o7 T
A9 R A § YH: FEH R 2 <l 81 39 JHR [
o el eF W FEeHE o Sl 2

Y T8 T B Wil ¢ o werEl e e
TR A HieT B B S Gl W AgHIS A e
7 2 €, fS9eh SRur 9= W Y% q HI qor |
S 1 FALFIF T A 21 THoR fIHd, <16 Fh h
fie T/ ¥ g Hieh FaLFiS a5l Sl ¢ gEifen
UHRHA I I 1 AR IgHTSAE <@ R R
wSrel o FFUAlF hl THTET FaHieh Fed &

TR, Aeft usred A i Tawened - 29, %9 qen
T W T e e we o € S e

e S W aow e § SN foeima: 1 S 2
fordt U=el 1 3 STaen © 9reg stawe |, fon g4
T I TR, TEH SHeAUTad FHEAl 8 qer U
Tl i Heduras el weEd €1 Yk W (3 Co,)
1 FHeaa Bidl €, e o gH Yhr 1 ugref )
A ®1 GfRA oh Y fedl uered &1 =M
STEETT - I qT TS ST ATdE W W HEed]
Bl B

10.8.1 T SoT

AR 10.8 ¥ T4 78 T § fF o9 wE e
fereen qiEd w1 feorfq o gran € qf uief qen sHeh
RS o s S 1 Uk A= amEn weaia et
21 foreht uerel =) sraren uftadq w1 ofafy o, ST i
T 1 Ufd Tehish SeTHM TG, 39 T81e 61 39
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AR 10.5 1 atm 9 R fafa= gareff o sreen gfads o @9 qn T AT

Tetich L, EEREIED L,
(°C) (10°J kg™) (°C) (10°J kg™)

ORI ~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
BIECISES 210 0.26 -196 2.0
SRS 219 0.14 -183 2.1
| 0 3.33 100 22.6

i o foTT @ ST et €1 I % fa,
Ifg —10°C o fwet fw wu ofmmor & feq =t ™
fep e ST o SHeRT A9 Sk Mol (0°C) T sl &l
79 99 W 3R Fo1 31 W a9 H gfg T e, g
fen foerer ot ® otufq steen ufed grar €1 i«
o fen oo <t €, A R o1 39 W S o ard
o gfg Bl 21 g6 ¥R 1 feufa Faeris W ga-T
FerEN U & THA B €1 Seid STt Bl IR e
TEH HH R a9 ¥ gy T erdt; a8 S )

ST YRS oF HT STEvTsh o1 1 GRHEr
518 qered 1 sraeen o Redd 8 @1 8 SHh SeAuH
A EARI-FOAT T T HL@ 1 36 T, IE m
3@ e #1 gordE @ fSEe wh srEwen @
TE Feeen ¥ URed B T €, 79 Sawd Sl h
i

Q=mL

AUl L=Q/m
(10.13)

Tel L1 T o1 hed & qe 8 gared o sAfircrer
21 TR SIAEE J kg ' L 1AM g W off fasi
HIA T TA: THH HH H1 SEW THSF SGAEAE
@ W T S T -39 sTawen ufedy o faw
T SO I WA T S (L) Fed ©, 9
T T qRe" o feTu T S 1 G shi
T SO (L) FEd §1 TH TH WA TIE S qe
ATou T hed &1 T 10,12 7 STt o fehedt i
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o fTU qT9 qeN o1 o6 S U <Rl SATeid <30T T
21 TRt 10.5 W Fw wiefl i I F, TR de
FaAi feu T B

22.6 x 10° J/kg
(540kcal/kg)

3.33x 10° J/kg
(80kcal/kg)

o 10.12 577 & Q0 @19 aer a7 & &9 TT%
i@ (YA @ STFER TET) |

2 ST fof a0 erewen uRada o 99 o &
(1eren oft) St €, @ dr e w71 s 9 2fEn
for fo1 10.12 © Wraren W@ed &1 YaoE] 9 Tl
T A 9 el 1 STl o ey, Eer e
IO T T HMC HA: L= 3.33x10° J kg a2
L, =22.6x10°J kg' &1 3190q 1 kg &0 &l 0°C R
e o folt 3.33x10° J SoAT AT a1 1 kg ST i
100°C W 99 ¥ 9Rade gH o falu 22.6x10° J 6
AEW 3Td: 100°C o Sel i 7Y 100°C Hi 919
T 22.6 x 105J kg SoH1 fersh gt 81 7€t R0 §
fF Iged @ HI gAd H IH a9 FH A9 T
Aferep TR STe 2t 2
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S

3QTEY0T 10.4 59 0°C W W 0.15 kg &m0 =i
forelt 9 ¥ X 50°C o 0.30 kg STl | fhHamn
S ® d T 1 9RO 99 6.7°C @1 S

21 fem & 9Tem & o gReefad il
(s, = 4186 J kg °C)

gct:

S g W 3™ =ms_ (6-6),

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

=54376.14J

feq & oM & fau savas e

=m,L = (0.15 kg) L,

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

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

=4206.93J

AW FHT = ST Al

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

L. =3.34x10°J kg™! <

‘Wwﬁw FEEE H W -12°C
3 kg feq &1 IgAvEE™ @ W 100°C i {9
Y gftafad = o fau sewgs oA afisfd
Fifs) e T ® fem ) fafyee s e
=2100 J kg'°C!, Se1 =i fof¥me o1 emfiian
4186 J kg '°C!, feq o Fe &1 T o1
3.35x105 J kg ! d1 AT9 H1 T HoAl
2.256x10°¢ J kg!.

gor: e @
&9 <1 S99 m =3 kg
fen =1 fafyre o e, s,
=2100J kg °C"!
e ki fafere oA efr, s
= 4186 J kg™ °C"!
fed o e T T e, L
=3.35x10°J kg™!
a9 kT A S, L

=2.256x10° J kg!
-12°C % 3 kg fg9 &1 100°C T
a9 ¥ Rafqd & o fag seavas
SCH[
-12°C % 3 kg fgq &1 0°C & feH
¥ yfafidd w@ & fau smevas
SCH[
= ms_ AT, = (3 kg) (2100 J kg™
°C1) [0~(-12)]°C = 75600 J
0°C o 3 kg fem &1 0°C & 5@ o
Hrfad & o folu eTewaes e
= mL. =(@Bkg (3.35x10°J kg ")
= 1005000 J
0°C o 3 kg STd &l 100°C o ST
¥ gfafid w@ & fau smeveas
SCH[
= ms, AT,
= (3kg) (4186J kg °C™) (100°C)
= 1255800 J
Q,= 100°C % 3 kg I &l 100°C i
9 ¥ Rafad & o fag seavas
CH[
= mL_=(3kg (2.256x10°J kg")
= 6768000 J
Q =0,79,tQ.+9,
= 75600 J + 1005000J
+ 1255800 J + 6768000 J
=9.1x106J |

10.9 SEAT TATATAYOT

T 3@ ¢ o a0 H of o wRo U R ¥ g
e o sAe@n fhel fhm o Te 91T 9 39eh g
qUT § ol o TN 1 S HEd 21 T Sl
T o fafay ®eE 1 €7 SO M
F gore dF fafat @ =rer, Haed qen fafeo
(fax110.13)1
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afiferent

o7 10.13 <o, 9987 T fafeor gry ara=i

10.9.1 =ITe
Rt a%g o < Werd 9FT o W" ek ardl H SId

T GHI ok YT TR ST o W €; B
1 A9 g o WY THEEE ®9 9 T, H T, T FHdl
T (T,>T,)| C R ST VSR T Fd < T S i
Y LT 8, S DS W LA B SH R E D
W feord ST WeR H g S €1 WA g g8 ure
ST € TR W Tl st §, S YA H WH
AR (T, — T,) T ATIET HE &TFA, A &
FHANI IR B 1 oA L o SHhAMI el
&

T.-T,
L
TR Eerish K %1 qa1ed i SeAT =ITetehal

Fed o1 Tt ugrel o feru K o1 A TS stfore gian

2 3TN & T ¥ 98 T Ao Sl 21 K SI

H=KA

(10.14)

o RO 5] TAFIRUT i fhafafy i wmes Fad
g1 UM ofifry forelt o1g 1 © %1 U o o
SaTen ¥ @ 21 I € w1 gEd R g ™
ST o 319 39 ST 1 gl Yo el Wk ARl
BT H HEAT LA 910 51 B o a< (R 9 B8
o fafi= 9 @ g S f q e 21 1 €
AT TICTR Bl € T A 1 SIeThdl S qe T
o o= &1 B 2

TS €9 H, ST =1 1 oA et gared
o fordl fXT 7T i o faie o1 gare @i 1 g
e STaT B1 L oo qe A THEHH STIRI &I
FAFRA HT g hI R TH ¥ W four =ifsw
e Sl fdl o <t dmia Tenfya faan e 2
IR & o, T B % R I EE: T, T, A

qeeh J s m K 31Ul W m K 1 gRei 10.6 §
fafe= gl 1 o =resdr & 9 Ky T E s
A H AT9 % WY STed 3R el §, W WH Y
URER H 1 HE i SR A Gehd B

3T HOH1 ARl (MTgetl) 1 STuaeRd S
FEHT AARTS FT G G To5 SN T/IAT,
S ThEl @Ol hid g, k1 STUTRd wH FOAT
AR § HITT ST T8 T B o @7 Rt
o he el i U W diel 1 faelTE e €1 S
3o AT B oF RO dfel A i U | e
I i S=1q el @ oo S 99 &9 9 hdl
21 7ok faudia, wifes &, gead: a1 #1 S
T % HROT, 37 TR B9 €1 AR Hifee T 1oy

& T Well % G9h § @ fRA S Wehdl ©
(99 10.14)| =& B9 U T o7y feafa &t hea
F & food B & Tvd qofd: SR € @i aweat
q ufew & <9 o o1 fafmg T8

T L T,

< »
< >

()a

o7 10.14 fodt o8 foger <1 Q30 %1 T, a9 T, am
(T, >T,) = 2 T &, 7 =TT 5R
TT] 37T FHOH] g |
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I Bl € 9 gRON 10.6 ¥ a1g &1 e o
TeThal A HIT| TIgd ¥ 3T STIAM § o1 R0
T TRV Heqol Bid §1 R <9 H, Sehie i
Al oTel =R T | wgd T € S §, $Eeh! SR T8
& o Shehle 1 o1 wTetehal (Tl wrgell 1 qor
FTH w9 71) R off 95 9 T 21 gHifew, w=:
AT FAl W BA-TLH HIAT TGS HId 2 dlfeh FoA1
TN i Yeheh HAL I TMacl @1 S Fonl Fo
fearfeal o o1 T wifdew g 81 S o
fore Tfyenta Rueged ¥ gfowga So-ToMi|R i
1 T T 1 SAELIRA Bl € dqieh AR
fluaex & e ¥ Tivsg fagss grr sa= fawma
ST T HTRT qsil § B IR fohan S weh qef
Hie Afqad gH § F=1 ®I
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ARUT 10.6 & UTAT i HEAT FTThAT

Ty

Ik 406
GIE]] 385
Tgfafem 205
R 109
=a 50.2
NS 34.7
RIny 8.3
3TEMY

SR $2 0.15
FhiT 0.8
IR-aHn 0.20
TH] 0.04
6] 0.8
feu 1.6
= dq 0.04
Ahel 0.12
B 0.8
=

ElL| 0.024
A 0.016
HEESE] 0.14

‘Ww.aﬁsrlmsﬁw’rqmﬁwﬁ
Tl sraEen § Wie-die G w1 a9 o B2
I B H TEOE = 15.0 em, e FHi B I
T = 10.0 cm, HEl &1 a9 = 300°C, TW R
1 A9 = 0°C; WIA hl B hl ST FIE I
GAHT dldl 1 B HI STIIT FIE o &AAHA
1 2 T 21 (A FT S Fedshdl = 50.2 J
s!' m'K!; 99 &I HOHT ITAHKCl =
385J s'm K1)

SR _
gt fem st
300 °C $ 0°C
Tred
faT 10.15

Ze7: Dl Bl AR SR W W W@ aTel TR gared
TEl o U9 § € ol HO &fd il HH T < B
THIfY, S0 hoel B kI oo o e &
yafed et 21 B # R ft ogmy #R W
foaR wifSu) Torh saeen | ©g o fodl semg
¥ yow el S SEd ARl freRifad g
FTEH ST oF SER BT @1feq, ST 31699 g1 oAl
HI e Afd AU T TET T THRT A9 TR
T WM 39 YRR R ofawen H ® wi fhe
SIAEY HIE W Felled B ol FH1 hi T HIH
TiA-dle D€ &1 g oh ST Feit fogeti | w9
B 9 et @ier-dien G 1 Tl st o
T 8,

K, A, (300-T) K, A,(T-0)
Ll L2
&, 1 991 2 HHST: Wil a1 did i 9Siid w2l
A=2A,L~= 15.0 cm, L,=10.0cm, K, = 50.2Js!
m' K, K,=385J s m' K, & foq

50.2x2(300-T) 385T
15 10

el

b SerEvr10.7 59 10.16 ¥ TET STER @R
st ®g (L, = 0.1m, A, = 0.02 m?, K, = 79
W m'K) %l et diqet 61 88 (L, = 0.1m,
A,=0.02m? K, =109 W m'K) & |19 fit
Y R i et S T 81 SR 1 B e
diqct i B o @ad f9 Sl HEe: 373 K ad
273 K W Tfyd fovan = 21 @) SH oSi
Y TR 19, (ii) TIH B I oA HOAT dATeiehdl,
T (i) FIH B H SO JaE &l L o A
sieh 1T qer aRekfad sifsul

T=44.4°C <
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afiferent

BT
T, = 373K T,
\ T, =273 K
it r
faT10.16

femm %,
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 STEReN & Ml o I, AR ® B W
H AR H X (H,) A FT TS H S JaAE T
(H,) % TAH 2|
#q:, H=H,=H,
KA (Tl _To):KzAz(To -T;)
Ll L2
I A, =A,=ATAML =L, =L
A STUS HHIHIOT BT
K, (TI_TO) =K, (To_Tz)
3q: Al Bl I WY H AW T, BW
KT + KT,
T,="K +K,
T, % 39 HM 1 Sfeered w6 9 el st sg 9
SO YaE ®1 I HH AF I e 8

_KA(L-T,) KA (T, - T,)

H
L L
_ KK, A(TI_TO): A(TI_TZ)
K, + K, L L L.,.L
K, K,

I AE L, + L, = 2L 1 WIH B H goA
ST FeAhdl K © 991 399 SR ST oTell 51 9aTe8
T W H B, O SYUET GHIHIOT T YA HH T/

g KAM-T) _
2L
2K K,
™ K=K K,
'Y UhlY,
. K\ T, + K,T.
(1) To — 171 272
K +K,
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(79 Wm™K™)(373K)+(109Wm 'K ) (273K)
79Wm K™ +109Wm K™
=315K

2K, K,

(i) K’ =
K, + K,

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

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

10.9.2 Hagd
o o fafy © fome gl & arsfess T gra
T TR0 Bl 81 T sheed el | € Hed @
Tere Wik e Hehdl € S1ere Yol off el Wehen B
ks Hoed H ot Teh Hewrqul ffet fFHomdt 2
59 et ot &1 A= | 7 R S R, @ T 9
¥ TR 2§, HoRawy IHH TAE e Sl gl
ICATE o RO T8 HI 331 & q F ehaer |9
74 gfaeenfyd < <1 €1 98 qH: 99 81 €, TR 331
€ Q1 el o STUehd Y W gN Wioeetud g
21 I8 i et @l B T ®Y ¥ S LA
1 e fafyy =em o =1 8t ©1 Homa | el o
fafa=t sl =1 Ty st g 21

JoNfed Haed § ugred ot fhdt qmg steren ot 1=
qifcier HEE g T 0 o foru foerer foran s 21 =/
T yuifsd oy a9A M, AME 9REeRer o qen
TEETfeld Sl o Soil ob SMde e Yolifed Haea
el & T 3SR §1 e YRR | 899 T 9
1 Aifd T H & SR w1 IR ok T am o
Tl Il €, A1 39 WehR YUlfed Helgd gRI SoHl
MR Heh TR § THEHH 19 Ty il 2

Wehfaeh Haed agd | guifaa aierees o fag
I 21 & % gHg 92 SwEl S o B o
e T Bl ST €1 UHT <) IO | eIl © - Ueel S
1 fafere S enfiar S=a € qen o fafs emd
TN o1 ot TR 271 o et o &« 9 |
faaia T it 21 99 oot & Gk a9y = e
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o1 STA hi 3TURT Io07

C

T

i
~_ 3

ST I ki 3TUE 30T

a7 10.17 9987 9%

SR T B € q qw gt 9 Sherd! B, foed afEw
%1 Siiqel g 1 ol | SEehT S S 81 Wl 2
HOTEIEY I 91 FR I3 7 (g UR) , qe e
I &1 9 & T o= =g e el ® (ve) -
o o2 Sl o e THg WHIR 3o Bl S
£ S oy A STt € qen Tk ardie e =k o
WA ®, SO o W R S Ll 21 A
T o FI O 1 B STUF IHar 9 BN © qen
ST 53 ot w1 gl | IO et §1 uRumeesy
<ok Ihid @ =l © (9 10.17)1

Wk Fogd &1 Tk 3T 36 SN 4 |
fogeq g9 &1 IR geat W ae ol TRt g6 9aq
€, o =it v #ed §1 Tk T T gt
S 39 YHR ® : YAl o foedta s qen gee
&5 i A HT S GHE 1 H W T e fagea
I o GHY ges o Y8 W A aW el § ek
Yyl o S agEvSe™ a1y i gt ¢l et et
FRE hI AURd H, Hoee RT yafed gF e
o o fogada g 9 W 3ISH Ygal & 3R
T, foR = T IR STl qen SRt g8 9 fagea
IO I SR SICA| T, Yoot T o T 39 Foga
O H HOEE FX S 7 e SR faged 99 %
THiq a9 1 g 1 AR = 1600 km/h B 2
SR el o THIY TE oo I Bl ¢ IRoTHEEy
g o Yol W A w1 SR T B 30°N (3W)
eTTe W Hherdt @ IR faved g1 W die o #1359
TR Tae Fed &

10.9.3 fafemvor

e TN Hag i IRas Wiead o &9 | fohrdl 99
1 TEYIRAl eIl €1 oAl Tl w1 4 fafeEt
frafa & gerew 31 awgstl o & framefial &l 81 Tk
TR foema g g W ot gt g 9 e 9
Wt 1 E YRR, B9 UE i 3T hi SO IS &
W T od €, TEfY 91 31ed et § 99 3o A
9T H Hagd oRW off Tenfud el w0 Ul e
TR i et fafir o1 frdt arezm &t stavaehar
& et @ fafa w1 fafetor wed €, den fom
JahE N g 36 UHR faskfka e @i fafeor
St Fed € frdt faga gesa o0 H oFgh qen
“eehid & & a1 el W <o w3 e
T i forE g e # fafe et &
bl € e o Tata o T =, 59 yenmet w1 =
FEd € AU 3x10°m s W I Wehdl €1 3 aeAl
& IR ¥ foraR © 319 =18 | R seft Hfielt, W ot
M 78 S Y € R fafRtor g S SR o
fIq Hewm o BT S Tevas T € el 98 sae
< I & A B T e g & g @ e faia
(Y3 Siafer) ¥ et gedt a% Tt €1 gt qw
e =R o 39, 59 @1eren 7§, fafenor e sefsa
# Bl fopdl fuve g1 SEeh A9 &SRO SRS
faga gasra fafwon S o q@ o 9 fafswo
AT dq oI T YHTSl i FHoAT fafertur wed )
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o g o fafeor e fuvel W ve@ € @
TUHT AR TadA qel SR ST il 81 oA
1 o8 9T 59 i fyve fafertor g etawnfug &2
Herdl ¢, 39 fqug & =i (1) W AR @ 2

T TE Ud € fm o fuve fafecor oot @
TR T IS gcteh avll o fuuel i e79em
HAfsr T &1 9 994 o eHR Sffe St H e
YA €| &H A W YoId S1qe gotoh a9 o oae
TETd © difeh o gF T HH ¥ FHH HAT TR H
g AfE H =1 T 90l o 9% Ted € St g
TR SO 1 STETITd ek & IO W@d ¢ @Ml
TR o Sl 1 el b1 Shiell did a1 Sl € difeh
M W e SfUhad oA STERNT hich Uehls SIH
aTell Gosil w2l

TH TR, SYIR TS AYEl o dqd T
el A § S A st e AT e
o9 S T ®) A & 3 81 9% SRd
e 1 i 1 T Bl © freent il den aed
el W EIE w1 W9 B 81 e Sem 9 fafeo
TR B Siael i Aqeed | o9 ol S €| g6
YhR e IaR ot 9l ¥ I o fe=l o fafewon
1 STTE e Y dl 1 <iaRi o s o T Wl
fraffaa ek =Tem qan Heed g BH o S5 &
1 HE ST © 9 Folreh bl o1 Ul SiF whieh TX
feshmn s ®1 sEifey g7 gfem @ sidde (S
TY) i 3T B § T9M | STANT ©, 1o dehfeudh
*9 @ 31 srRE (39 feR) 1 HeR w7 F
ST 2
10.9.4 <hfwrert fafertor

3@ d% B Io fafeto & quresd % Uy @
Soot@ et foren 21 frelt a0 W swA fafor o
faua o wewryel 9 o7 € f& fafe o o s &
(0 wfaua) @eed @ e ®, diceh sEH wH
e ¥ ot afesh qiTesd & e SHRT Faq
Teed Bl 7| quit fafa= qeresat o fog fafeia
IS FT HSA w1 A - B 21 fE 1018
fafsr= amdi R frdt it o T &7 gR Thish
T W I fafeia Se qen ques % Hem
EIRIEC C R kI
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fafrfa ot 9fd Teis aoTes

gfq w8

40000 A A

fer7 10.18: vt grr faf= amal  scafsia e qen
dTes o we e Y A

™ 9 R IR Hife fF w2 e fag
faferfa =i wailfues €, @9 9@ W et €1 A qen
T o WA Heel sl ee-Tereamo fraw ed ©-

A T = fadis (10.15)

fradi (<9 fri) 1 71 2.9 x 10° m K
2l 81 I8 7 39 91 1 oA e @ o 5 R
o fordt zohe 1 o1fia & T = €, @ ST O TR
Th! e, TR TR e 1R 37 o Wtk o)l Bl Sl
1 - o SwEn @it e, s i, gl @
31 AR} ! T ok 1Y k1 STTHH T H Hd &1 559
Y YHWT H WY AF dorl 14 pm e
AT it 1 SH-TEE W S i Wag 0
200 K AT fohan 7 21 9R fafewor 1 stferhan
fadm A = 4753 A W T Tl IHk IR
T=6060 K | 9% (@t f 98 a9 g %1 Hds
2 7 T s@er e (sfiadt) 9

o= 10.18 # 3erfw U Hftureht faferor soht &
gefua gaifuss fafire @ 78 ? 7 3 9% g
Bid &1 J iRt o oherel qrq W IR @ € 7 T
Ik MR, TR A1 Ia1¢f W wal Il o YRS
H ikt o faferzor 1 Agifaw €9 o =
o fera =i v forw T Sl difdent o seien shifa
T YO | THeR AW H MY AW A UISHSRH
T 92|

fafertor g1 st fom wremm oF (3tenq fama o)
oEd SRl T TG 1 ST Hehell €1 TRH A9 TR
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et g 511 SfSia ol faga g d sl 39
SMHR, ITH! IcrSid i i &Hal (8 IcTsiaran
#ed €) @R faviy &9 9 SHSh A9 & HEE el
B Tk &g oh g S ol Sl ®, Wi TR T
o IS el (H) BRf-

H= AoT* (10.16)
el A % 1 &Rl € A1 T SEeh! THAT €| 39
T $I Igel WHA J G § freRen den @] |
diecgaE 3 Ugifoe w9 ° fag fem 3@ R
e | 9o frdie o % RHH-aicean ™
frraies ®ed €1 SI 4ee Ugid | SHeT W
5.67 x 108 W m2 K @idl €| 1fershal aeqd Teien o
(A2) § < TTE ST T X HT o 9 & Scafeid hLdt
1 < Fooret S Tl g Scfsia S < T
e o e B B T RO U faHEE o e
S oeg 1 SeSieRdT Hed €, S IR w §
3R GHIRTT (10.16) i T TR & = hid &

H= AeoT* (10.17)

el aeel forferter o oI e = 1 il 81 S<EW o
IR W LT 0 o T e o1 HH 9T 0.4 Bl
21 38 T 0.3 cm? IS &5%a 99l 3000K d19 arel
T @ TrefeiEd < @ So faferiia -

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

T 9 et His a%g 9k ari 3R o STaeReT &
AT T, T, il HT STERMEOT q Sedsi M FLdl 2
sa: fordt omeel fafes @ fafefa 3o & &=
(=1M7) =1 e R Frefafed g9 9 = o1 @i —

H=cA(T*-T*
3G o ok foru gt Scsiohdl e €, SWiad g Fret
YhR ¥ ®UGRT & ST —

H=ecA(T'~TY (10.18)

IO, 3T, TH 379 YRR W IcafSia 1 T 70T
F| 9 ofifon frdt =afad & IR &1 I e
T 1.9 m?2 © 991 S 1 a9 22°C B| S &1
S €, YRR 1 AMaRes 919 37°C Bl €1 /M,
1AM 20°C 2| WHieh T et fafrtor &=

T = 1 ISR ' T 0.97 B 39 S ¥
I B i -

H 5.67 x 108 x 1.9% 0.97 x {(301)* — (295)*}

66.4W
it form sTareen H IR gR 3= Fsll i <L (120 W)
o oY W gl wifer @1 ST o TH &7 Wl IR
T ¥ T F f T TR wS (oM
FHUS 9 3TeI) TH TR ST S 2 o IR BT <ol
o WY ek TR ool SHehER HIqS WA el €, S
IR o faferor &1 quafdd & 2 2

10.10 =T ol Iiqer F&m

70 Ol I7 W ? o 99 S steen 3 v R ARk
@ BiE < @ 98 -+ viqer g1 SR Y 3 B
3fdd: o qRET o A9 W g Sl g1 R IE € T g
A URES W oA 1 At wer 9 e @
Thdl §, ST AT I o foau smsw Frefetaa
[ERIETCIRCTY

ToRaTeheTT 10.4

& foeio® dfed oMM ¥ $9 S|, A9 o
300 mL ST 3R 3 < 3% a1t e § T
STl TR o T o5 | facias o gm fox o
TIOET TFMET de I8 GH=d hife for daromrdt 6
Ted S | €9 S| AETT 1 G183 e RIS I8
e T, TNERT T AT &1 ST o St Bl ST
T IfSTT o SEeRT A9 e ard (3FHiq 9Reer o ard)
Y TMT40 °C e o Tgd ST THT S5 Fid
F TR A Hl T FA ] Hifewl form =St
IS AUl TAF TId 9Hg ofad S99 1 e &+
Y faeiee 9 #R-+R foeifaa wd gu aaEmd o
ek e ShITSIT| STel h1 ATd TRERT oF AT | TSR
5 °C 2ferh @A T i e Y WW A e
IE WIS (T,) &1 THRE ATAT = T, - T, il y-37&
o STIfRE TRY T9oh Ui A oh T TRIEW t
A -8 o SR R Tw Teifad Ry
(fer110.19)1
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AT(C)

g ()

fa710.19 THF & QY T ST & Iiderd H1 90
CISACED

W W 9 7e e et Tehd € o foh wehr
T STeT o TMder S9eh 379 Qi 319+ gRarer o amat
o o IR R F1Rk T 71 o9 TR oF A w4 R
ART F T T T I & q1 9% o a9 H Ht
TH W TE T T S T

ST fRATheT e T € & FE 7w fave
fofehto & 9 § o1od uRaw il SW @ % 2 T
S8 hi <X TIUe To1 3Ter IRewT oF amdi o 3T W
R et 1 e W@ Teel SR o e TR fag
T 3d:47 oF iR @ fond! five g1 @ o ae 39
9 o o= G T ASHEG ST TRl

=2 o Iaed fEM o egER fRE fave &
ST & F L, — dQ/dt Tuve qen 3eh gfew o aral
o HRAT = (T,~T)) & SHILI it 21 T8 From
sal @ dOR o faw @ Fu T fafEw gw
TH-5F fIUg o I8 & Uehfd 91 g IS &
&t R oft f7eR i 21 ora: 7w fora Tohd ® T

-9, -

dt

Tl k Tk oA Edie @ S fuve o g %
el U SHH! Yoptd W TSR I 1 HA efifeg
m SeFM qef T S oiiar s 1 %1 v 7,
AT W T T ST AREw F a9 T, 21 A e
fque 1 A9 T Y THT HWA dt T dT, FH B A
?, 9 @ SO 1 T

dQ=ms dT,

- SO & T L

dQ dT,
= =ms—=2
dt dt (10.20)

THIEON (10.15) 991 (10.16) § &5 W &Il &

(10.19)

2024-25

dr,

-ms " =k(T,-T,)
dr, ke
=———dt=-Kdt

T,-T, ms (10.21)
I8l K= k/(ms)

TR AT T T

loge (T2 - T1) =—Kt+c (10.22)
A T, = T, + C’e™X; T&1 C’ = e° (10.23)

THFIOT (10.23) Ti Terd ¥ e fafdre am aiRer
o STENY Yider 1 G99 IRehterd T ST SehaT 2l

@ qOa oF faw, 9o, Hagd dun fafeon &
T YIS o YT TIqer ohi ST AT9IR ob STISRHTIAT
Bl ¢ foret faferter 9w | o e, s
FI AR G IR g SoT-aIfd S1a BY W e |
Tl 9@ o ider | I8 Tk oY Gheehed Bl

=]

s
NIV 3

et

i
log (T,-T))

(@) (b)
fere 10.20 =27 & viaad (79 F1 91

o 10.20(a) # SO T UEIR HwRN Wi
TRl | =ed & IMaed W &1 9@ e st
Thdl Tl TOH el OR aen Th o (v) ot
Rt o S ST w0 E €, forn S ?) 5w <Rl
Rl Tt 909 | a9 Sl 9 9 dle Skl SHEHMEMT (C)
@ 21 38 <1 AmIE o SyEn feran St ®, o
AR T, o GRI Sl <arl ok s T S0 Sl S M,
qAT QAT T, o §RI SSHMTG § 9 S 1 19 HI9d
T FHEM % q@ S H1 99 Tk e s %
T W9 S €1 WA ¢ 9 log, (T,~T)) [A In
(T,~T,)] & == U sTeifed fean < @ forent wepfa
a4 10.19(b) H 3T FTHR ROMHF JIUMI Fi Th
T @1 Bt B1 78 TR 10.22 1 e L B
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8°C .
3STEI0T 10.8 Tordll & W W qw HisH o 5 e K (70°C)

a9 2 fe § 94 °C 9 86 °C &1 9l & Sidfh
F-TqM9 20 °C T171 °C ¥ 69 °C T a9 & FA

69 °C AT 71°C &1 H&A 70 °C &, S Hei-ard §
50 °C fush &1 39 Feree H K go 1ol & THH ¢,

Y foraT THT om? .

Z67: 94 °C U186 °C &1 |ET 90 °C & S hef—ard | 2°C _ K (50°0)
70 °C 3Tk g1 37 sraeeeti o wdq 1 a2 e NkEl
8 °C T2 Il 2l T FHIRON i faeiied e W

3, FHRTT (10.21) 4, g°c/2fme _K(70°C)

. 2°C/99a  K(50°C)
TR _ kAT
qag 99 =0.7 min. =42 s |

ARIIT
1. SO ST &1 T ®9 ¢ S [hdl fIve qe 39 qiedt e o di 398 draidt & R0l Janed
2t 21 fFE fave ) qwar #t Fife TS ®9 H 99 R e i 2

2. T qm o g (qroErdt) § wree @ e 8 o (R arErde o el €) 6 S
fopan St @, Fraw a9 o W gRed= gt 21 fafi= armndt & fee-fr= qm e s €
T A9 AYHH o oh fore <1 Frora foiger &1 == fohan S @ den S= & agfss a 3=
feU S §1 3 1 g 7oy o qe g 91 SEeh R i STHIY el TAved i 2

3. WfeT™ Y (1) T FRIEEE O (¢,) § T8 Foel 1 & 16, = (9/5) t, + 32
4. TE(P), E (V) I WH 19 (1) H Foef S oAt 31<et T Feiehion 39 e e 1 Sl
T
PV =uRT
Tl w el 1 H@A qU1 R Weten T i 2
5. TR Y WI9HH W, WG 1 I, 19 ok X Y i ok Al €1 9 9 M9 € o W g

wred ¥ 2qe Gifad enfuosh Gfsadr Bt }1 Shfeam W 1Y WIS (T) % T 1 SRR

YT T AH (¢ ) o GHF o SFR & e B T T 37k qal fagell o o & 2
t. = T-273.15

6. fE®h TER O (o) T ST TER O (o, ) Fl 30 TR URATTG e ST 2

Al
— = AT
l
AV o
AV .
\4 \%4

TRIAL 9T AVAY HAT w1 GREdA B T HHY: Sar (e TFad Vv 8 gfedy 1 fAfee w@
21 T fAfatead 999 2

o, = 3o
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7. et wered & fafete o oifian &) 9 YRR uReifha fRa S 8
1 AQ

S =

m AT
&l m U1 1 5oAHH qe AQ U1 o A9 H AT 1 UREd" S o fI STavdesh S sl A
2| foret ueref = HieR fafme oA enfar &1 59 TR gRifa fwa S R

1A
C=iig
U4 AT

el uered o Hie 1 we @

8. T i T AT (L) H1 F1 I8 W1 & S e qared & Tehich XM ki WM 19 qefl <1
W I TN ¥ %9 o H qRafia w o o sTawas Bt 71 arsa Y e S (L) ST
1 o }E @ S TRl ustel o Uehish %o W1 a9 o S § e i qieds Ry ge e
Y ooy T H uiEtdd i ok fory erevee g 7

9. THI-TM &1 4 faferal § - =rem, Heea qon fafeon
10. = H forelt fyug o STE-9T9 o WFT oh o o1 o1 TG0 STIvaes Fee g’ 9= gl

2 W] THY S5 1 Yo e el TRl L ofaTs qe A STy e ke i B8, fomes A ol
5 T BT T, T, R TG R T 7, GRT UIfEd SO A R

T —-T
H=KA-¢_ D
L

78 K B & Tl BT ST ekl B
11. =7 ok e a9 oF TR et fve o e i T qRemT o W a5 o a9-3Tiye &

A Bl §
d—Q=—k(T2—Tl)
dt

Z&l T, ufelt w6 arg qen 7, fave %1 a2

T witer | femmd e feuuit

el & AT U (HeT) e (mol)

Hfewerd am 1, (K] °C

hicer TH Y T (K] K t =T-273.15
gk TER oI o, (K] K

AT IR O a, (K] K- a =30,

fordt frm =1 oTqd AQ [ML? T2] J O TEAT =
Fe T 7

faftre e enfar s [L> T°K'] JTkg' K

ST el K [MLT= K] J s m"'K" H=-KA %
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foemfia fawa
1. Shicad 19 (T') TN Wfeqa™ aT9 ¢, i e Il T 39 TR 7:
T = t_+273.15

qe 5t ok B g & forg (=53 gR0) T=273.16 K %1 fAftor gened gay 21 5@ =3 o a1
Yfeqa AhRA W feH &1 el a1 Sid &1 FaeEe (I 1 atm E T) FHHA: 0 °C T 100
°C o 3Feafereh Fehe € g Fene ®9 @ 3ok SR T 71 got Afewd a9 Ay | frset e
f9g (I=F §R1) qead: 0 °C @A 100 °C ¥, W 219 f7ora fogeti o =97 o fou 5@ o ek foig
T ST=RT AT ST § iR $9hT g gt B

9. @ HIE 59 9T % WY G H BT 2 A G TR 1 I7e qef d19 HHME Bl 2 a0 greeee
o S greesti o HioR e H eR (e § ofd) el 81 9% gl fer W ey g ©
=R SEH ferar off e | o @)

3. S T § Heal 7 el sedn T &l Feh@ o |1 9l % o draial Sfted s 1 aE
Sl Tl e fedt ot w9 § qia wfifera 7€) e, o' e el 2

4. Goed # el il o it SHeh 9 H STHAM A9 B o R0 o3 1 YATE HiHfed el Bl
fordht 2idt B iR <iat o <= Wt fhdt aw ©€ 1 S0 1 &9 B o Y53 a1 ol ok oiiel =T
o HRO Bl © Sl oh il Gegd g el sl

ST

10.1 3 21 O, & B fog w9l 24.57 KA91216.55 K &1 57 a6 &1 V=@ qell HRese
TIRAT § SFE IS
10.2 T TH q9 AIHA AT B R S o 3% {5 1 200 A 21 350 B g gRAo femam
21 T, AN T, | 0 G 82
10.3 fRdt aomrdt &1 oW o fogm gfaty 9 o6 @ feafatea af-ehe 99 & 7ar afiEfaa
eI 7
R=R,[1+0a(T-T,)
I aroAdt 1 wel % Bk fog 273.16 K W 9RAIY 101.6 Q @01 o€ o WH Hiler fag
(600.5 K) W Fflie 165.56 Q¢ a1 e a9 3@ Hifere forg @ arqerdt 1 gfedier 123.4 Q B
10.4 frAfafed o 3w fHfsw:
(@) s afufa o Set 1 ek fog wh wres fe faig 2, o2 &m0 o e qen st
o SIS 1 UES FEd fog wee | (S 6 ue Sfcwee mes | e e en)
1 3 7?2
(b) S fop S i foha ST gt © T oo Afewsd qrosen | < frad fog o feent o
0°C TT 100 °C &AM fA+iifa =1 7 off | 7| g Aushd WS ¥ ¥ s o fog <t
=1 e faig foran o @ 59 shfea W a9 A9 s R g 273.16 K Fuffa 1w
21 39 WIUHA (SHfoad WH A1) W 3= Fra fag @ 2
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(c) TRH A (Shfeed HIUHH) T q HieETd H9shd W a9 ¢, § Heel 30 TN e:
t,=T-273.15
70 HeY H s 273.15 o € 273.16 #@ TE feran?

(d) 39 WY 9 HYHHA R, {9 Thidh AdUA 1 HY HRABES o Tehldh AdUA i
AT o SR 8, Sl o Tk faig =1 a9 = gim?

10.5 T Ee N9 qOEeE A 961 B H HH: AT q91 SIS YA i TS 21 Tk e

frrefafed ¢ .
am° EiC) G

Tt A § Tt B ®
ENICIRECER 1.250 x 10° Pa 0.200 x 10° Pa
GeRY h1 FETT Teih 1.797 x 10° Pa 0.287 x 10° Pa

10.6

10.7

10.8

10.9

10.10

10.11

(a)  QTIHIGAT AT B o g fAT TU uIg#ishl o TR HeH o | el o qCHard

1 22

(b) 39 foaR @ AOHtE A qen Boh SO0 H el S B 1 w1 HRO 27 (Il

AEIE o 1 < e §) | S UGk ok s w1 I i wH HH o eI 59 W
T SR o WA oY &7

el 1m @d @I & ®Id 1 gened e 27.0 °C R feman wn ?1 fohedt aw 7 5 qm
45°C o1 99 36 ®id 9 Tl 2l &1 B8 &1 @aE 63.0 cm W TE| 30 &7 ©iat 1 8 &1
arfash g @ oft? 759 fS7 919 27.0 °C &°1 39 <7 36 B I AarE = SR Wi &
W JER O = 1.20 X 10° K |

forelt g Wit o few %1 5t u=1el 6 fohell o R i S B1 27°C W 4 1 Sl =
8.70 cm T UfET o Sheld T35 1 =9 8.69 cm B GG otk gR1 ¢ =1 Sl fepan T B
o o ford A9 W afean g W =_M? e Wi R savae q oieR § Siet w1 e @)
T R @ B o, = 1.20%10°K |

dfd 1 W ¥ U T foman w0 #127.0 °C W TSR 1 A 4.24 cm B 39 oG HT WL
%1227 °C % T & R 8% o =8 § 91 ufkedq gm? did &1 [WE JER s
=1.70x 10° K

27°C W 1.8 cm &4 fordll dfdl o TR I I 38 ol o o9 3T TIE TWHL AT HTT T
21 9% AR 1 -39 °C 9 qoh I L ql AR H TRl qE S €l STUM? qR) kT oA
2.0 mm 81 dad ®1 WE TR ONE = 2.0 x 10° K, fqel k1 I gearer
TUTek = 0.91 x 10"! Pal

50 cm Tel T 3.0 mm S 1 fRdl diaet w1 B Hi IH Targ qe =9 i fFedt ©ra &t
T W Wig T 21 AR A g A8 40°C W E, 6 250 °C R G B hi el H 71 IReH
B2 1 G R HE qdE gfied e g2 B o ol ol JeR % T g @ T
(it e et o WWF JER U HAN: =2.0x 10° K, @A =1.2x 10°K " 1)
TIoRER =T STMIa FER oM 49 x 1075 K™ &1 419 # 30 °C %1 9§ BH W 3T ¥ | &1
iR feds ghm?
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10.12

10.13

10.14

10.15

8.0 kg oM o Tl Uqffam o B2 =eiish § &g e o fou forelt 10 kw =t St 1
I foman T B 2.5 Tie § iieh o A § TRt gfg B ST T |y o 5096 vt
Al T et 1 T W @ el W € st uRee | o« e Sl ¢ ugfatEm 5 fafe
T U =0.91J g K 2l

2.5 kg UM o dld o Yok i fhul 9 § 500 °C T W HIH oh UYHN fhdl o9
fen-=ofish TR @ & STl 21 Wiferd &1 Tk aelt few w1 stferehad wET @ 22 die & fafie
ST ¥RA1 = 0.39 J g ' K™'; 9 ! W7o S™1=335J g ! |

ot urg =t fafdme o onfidt oF war o 0.20 kg & TG o 7ok %! 150 °C W T HToh,
feplt el & ST (ST qodish = 0.025 kg), FSEH 27 °C %1 150 cm® wet w11 8, # fiwran
ST 81 31w A9 40 °C 1 o i faferee oA enfien uRehfor sifsw) afg ufew o e e
Ueruiia 7 AR IR foRaT Sl §, q9 S SAT9eh] ST U1 1 faferse e oniiar &
rEdfaes O § 31feeh O SINWT SIYen w2

D W TG % el a9 W Hier fafire we aiiaet o jerr e Ky T
kit mer fafyre s anfiar (c,)

(cal mol1™! K'Y

HESEE 4.87
RIECAER] 4.97
ST 5.02
e SAfamEe 4.99
FHEA HARIES 5.01
FeAH 6.17

T i w1 At T Hier fafvre s oiiand v wRanss Tt wer fafie s e
T goge ®Y 4 9= €| eliehieash &9 | TRl Ush WA 79 1 ek fafire S ot 2,92
cal/mol K Bidl &1 38 ek o1 THLIH0T HIfST)| AR o oIq pes atfersn 7 (99 BT 37de)
BF 9 ey frhd Frererd €72

10.16

10.17

10.18

101°F A9 Ser § difed frdl a=a ol =@ (o %H % &1 <) < T f5@en SR
Ik YRR U T o 9 1 WA g @ ) A 20 e § SR 98 oF a9 iR S @
Al o 5 B o e ST Y Sigd ) 1 ]2 I8 Wi f S g 1 UHAH SurE
AT € 1 e W1 KeHE 30 kg B1 WG YRR 1 fafme o enfiar st i fefire e
oIl oF ST SUEE § 99l SH 19 W el % o9 1 T S 580 cal gl B

oHTehIal b1 a1 fem afe’ faeioes =l § &0 O3 o Yoh Sie o HeRUT 1 Tl qe
T8 WIEF €1 30 cm YN ok TohEl f&H @i i HieE 5.0 cm €1 A 39 i H 4.0 kg fen
@1 ® A 6 h o qvE o9 &0 1 61 h1 Mo ISl STedl d1q 45 °C ® a1 Uikl
1 FOH Rl 0.01 J s m! K €1 (fed &1 e S = 335 x 10°J kg)

fopelt et o afer w1 Ut T &5hel 0.15 m? 99 |iZE 1.0 cm 81 el T wie Wt
W EH 6.0 kg/min 1 S H Wel Seerdl €| SieR o Heh i Soell ok W o1 19 SATehferd
FHITSQ| et 1 S =kl = 109 J s m K ;571 &1 &% S = 2256 x10° J kg B
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10.19 W= Hifaw fom =4 -

10.20

(a) @fires qedisRdl aret five eed Sl B Bl

(b) Ukl aTel 7 TRl w1 ¢ w1 STUeT didel < fTend el ifush siael wdid e 8

(c) ThIE YRIVTR SAUHETT (3= a9l i A9 i gfod), e sfenea frdt ereet
Shfourent o fafertol o forg feran o @, Gt § @ fondt @t a@ ©ie o e o1 a
T HH WAl 8, T ST9 IH AR o ZHS HI 9E1 W Wd B, Al € a1 %1 &l 9
e 2

(d) fo arareRer & gedt STYRvi viaet g Sme

(e) 99 & URETe W 3Tenfd arde ferm aw Siat o If=re W enenfa femal st stden
ol 1 S 9AE H e < B B

foret fyve =1 99 5 fe & 80 °C W50 °C B ST 71 Afg 9w &1 919 20°C 7, @ 39
THT 1 9o SIS fSEH SHeRT 99 60 °C ¥ 30 °C & SIa|
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