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Bl B

oA w1 1ol SoAr Ao |1 S g S A
#I a5 frdt 77 90 ) ovg & Gueh A o St
€, @ =4 19 K1 o9 gRI g« o1 I AT 5 a5
g ST i o SUe Bl €, 99 o e @
51 T e 90T off 9REe ® qerd 9 U T g
e o Ao fohen <1 Toh SY ST sed
g g % TH od g SH g SE dfer steren
TefatEw & foeiers o fierrt a1 erar 81 39 o
I Tk AHS! oh STER0T o TR, Tored oAt ugred
SR Wi dq R SI1 €, Tl S &1 el e oAl
Fod &1 Wifd FE F@ 7 qen g ofied wd
FE-EI H HH FI A1 1 SR R0 F T 3%
T S © e B g IR kT oA A o fie)
g 71 FrEfafed S3m gr et fae ke T
o gred o) fafyre o anftar A s w1 uE fafy
et STt fore g e = e afed o fagia @
I fepan S 2
B 3TTETUT 11.3 0.047 kg THATN o TREl
TQMHATH o el &1 HT6T 999 o fou Ieer
ST W R o H @ T @ difeh el 1 drg
100°C Bl S| $Heh I TMiel sl 481 0.14 kg
S oh sl oh oA, fSEH 20°C #10.25
kg STt 91 €, § T fohan s @1 5ot &
am ¥ gfg g € a1 T8 23°C W L sreeen
TV HX ofdl Bl UofatEm i fafire o
oTfar gfehfera shifsiq|
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ZoT 3H ISR I TA HId 9G9I Y TH qF H
SN T T T sTawen | UepfAfTem o et g
M T A qAT FOAMET GRS ST o6
R Bl 2

Ufafam & el 1 FHH (m) = 0.047 kg

TGffEm o T 1 3R ad = 100°C

fqq a9 = 23°C

a9 ¥ gRad| (AT) = (100°C - 23°C) = 77°C
M e, tefafrem w1 faftre o i@ = s,

TGfafam o el g/« SO i °1E =

m,s,, T 0.047kg s, 77°C

STl 1 So9HH (m,) = 0.25 kg

FOHMMT T S9HH (my) = 0.14 kg

STl T ST @1 AR a9 = 20°C

Tasor =1 SAfam a9 = 23°C

a9 H ufiEd (AT) = 23°C-20°C = 3°C

STl <1 T ST o (s)

= 4.1810° J kg °C!

dfel o oAty fafyre e i

= 0.38610° J kg! °C!

el AT FSHMYT §RI HEHTeA(se shi |

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

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

= 0.25 kg 4.18 10 J kg °C'+ 0.14 kg

0.386 10°J kg! °C™) (23°C — 20°C)

TRt aferen | UQHEE o Mo 5 9 el

= STc1 N ST A + SHEATAT g ST Al

0.047 kg s, 77°C

= (0.25 kg 4.18 10°J kg! °C'+ 0.14 kg

0.386 10° J kg! °C)(3°C)

s, = 0.911 kJ kg °C! <

11.8 3T URedq

= w9 | ge4 $1 dF e € : 3, 5 qel
| 3 erareensti § © fordlt Uw orereen W qEdl sraee
o HeRHU h1 L] UREd HEd B < WH Yl
Red 31 9 % a1 59 @ T (qen foema:) €13
YREd aa &l B Wehd © Seieh gared g1 SEeh qiew
o ofte SO 1 Tafme eran ©1 aro s1eren St W
fereel IREH 1 SR T & AU STET FrAfafad
[ERETSIEICTo R

TR 11.1

T SRt H o fed = oliferg) fem &1 a9 (0°C) Ale
FHINT| 30 oR-+R fordt sm=a S W T TH &
3R HINT| B T He oF I9=q a9 Al Hifag)
S den fem o fasm & @ fosifaa &
Mu 999 3R a9 o o= WE SAeliad HirsT
(fe 11.9) 1 219 g wdd f <9 ae s o f&H
Iufterd € qd ae 19 | g ufedd T8 Bl Sule
yfsran §, ™ &1 o1 St WA SMYfd B W ot
3T A9 H IS IRTd T Bl T8l HeROT i S &
S H1 39N 3@ (fed) ¥ %3 (Sa) H stawen
afterdd forT S H @1 @I 2

100 —

a9 (°C)

R G, Ty (fgae)

faa11.9 fen &t T F37 | s5een 4 g¢ yRad+ &1
a9 3R GHg & &t T STAfad #eh ST
(9 & FEAR Tl

W W FIH I UREdA @l e (31er
foererT) qen 59 9 3| § STaen uRadq i e
ed &1 TE U T B o 3 ured Y wee we o
ferer % a1 f7ad @ @ e1oiq o | ga o arewen
Tftads @t o1ty ¥ uated st Sl STawend 31y aur
oq g 9§ Hgadt gl 21 98 a9 e W
ot ured 1 39 qon 5 TRt WER i e
o Bt € 59 3@ wered 1 Terieh %Ed 1 Te R
wered o1 SAfeIeToT Bl €1 T g W o el s 2
A agHSed 6 W fhdt g1 o T &l
THME TTeHieh %ed 21 f&d o o &1 i =l
oA o o smeu fAfafed feameam 1)
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foraTeReT 11.2

e fen forem <fifSu) T o1g @1 aR ot 3| <M
Rl @ TuH YR S 5 kg & @ sitaw) fo11.10
T YT STIER 39 IR 0 fer fren & s Waw) sm
7g 3@ for qR fenferen & @ uR @ S #1 wE e
1 HROT € § T a1 o Stk <= <@ | iy o SR
fem f=1 a9 W oot ST 21 S aR 98T @ TR S
2, 9R o S &1 5 G: fefqd & S 25
TR R fem foren & 9R @ <mar © qen fren faws
Tl Bl QACHIMER i 3H URERA ® YAfeHIET
Fed 2| fen W ‘whe’ & A9 So o % HRO e
" TR AT G9E @ UMl 21 S § gfig o RO S
A1 © S TRk w1 wifd w2l

e

fax11.10

e T foW a1 § ®iaRd 81 S % 3Heh
e S8 & T 3R 3 T Al =] W € df 7
g U & o A F gig e Ry @ St @1 A o
g gfg FRE @ 100°C do et € @Ik 78l fiR
a9 R & S 21 o1 6 ST 1 S S
IYANT A ] T STEE Y TS efe W sraEen
¥ ®laid 6 § 8 2

o G oy (el 19) § e uiedd ol
A HEd 2| F€ I T @ o qHE g9 o Aoy o
®ARd B a1 fEd Tear 21 s1eiq, S| 9 o
T areEern afedd i erafy o qgred w1 Sl sreend
Ta a1 19 g 9 W weedt gl 21 o g |
T ferdt ugred o) ga qen arog <A STaeed ardig |
H TR GEedt Bl @ 39 39 U T FaTieh Fed
2| S o F9eH 1 UlHA I GHEH & o IMET
frfafea fewamram =3

fohaTeReTT 11.3

M W Ifush S W I TH M 4w TAh
wifer) = 11.11 9 ST SER Feleeh o @ W
I h1eh oF Al | BIhY TR SITd g Ueh arquTdt qen
T A9 F1hTE Tk § oEU 3R TR i o o
TR FE) S € < 7 2 €, @ ved I% Sf@u R
T8 a1y, Sl i ¥ faeie of, SR-8k Jagal o &9
H IR S| TETq 99 o Jagel Feh i qalt
o o7, Teg S8 & 3 SR o 9 o sidet STt
3R SW 334 B, HeIfd IRt 31599 =l S €1 3faa:
S & TEE STl 1 99 100°C R YEEl €, Wd ok
TS I8 R TEed € SN Fed B ol €1 el
o it o feer e <, weg S B T ¥ e
fieherdt 8, 78 ST 1 o1cdd DI Fal & w9 H Hef
TR 4 o ®Y H Yehe Bl B

fora 11.11 Fa97 Tl

319 aft = Fehel o foru s a1 98
3, Tfer woeak oF iRk <@ ¥ gfg 8, 9@ A a9’
@ o F9UE Tk W1 @1 S | e gl g
3R TH T oI o a9 ° gfg H & fa (3@ W
99 T gU) SR SO HI SEvFhdl el g1 3§
TR @ | gfg o WY el § ghg 8 Sl 2l

LT 379 TH 9K 1§l O & 9T STl ki @I
80°C T 3T BF Id 7| Wellesh ¥ dIquTdt e g
T TR Ak ok He i d1g%s Hoh ¥ HE Y
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T foig
foret ugrel o1 arq STST SferEen URada (W uieds) i stafy § frud war 21 fedt g o dm

T QT 2@ P o &9 STeiiEd UT% ! YEeell 3@ Y6 P- T 31R@ &gd ¢l H9 @ 7w o o sia
T CO,h Wawel 3TR@ TIMT MY & 36 Yo 1 WISl @ P T T i 3 &, q07 &5 qefl 5
&= o fauforg a1 21 57 &5 1 T SH SHedurad ek (BO), I &k (AO) T a9 &gk (CO) 51
Yo fepa STl 81 e ogh BO o oI S® 3feeen i fefua sd € f5| = 3| qen oy greemd
TEed! Bidl €1 WeH o5k AO o fag SH e1aree &1 fequ id € e 2| qen ga el wged! erdt
&1 9T 9k CO ok foig 3T orareen i Fefud sed € foad g9 qen ara greeed geed! gt €1 9 a
a1 < T8 W G aeh, A5 osh 9l He e ok THerd @ aen fhet ugred st A grereend wgerdt

6.1110° Pa N T&fd & 2|

P 4
(at?) A
_________________ C
218 el i
™ :
|
o) l
0.006 |F----- aeq
B l ! N
2220 0.01 374 T (C)
(a)

et & 39 el w1 firer faig sheomar 21 SeE0l o foly, St o B fag i A9 273.16K 941 <4

(@) 7 T (b) CO, & 7T ra-arq Frareer $TRE (Y & S7gaR T81)

A
2
(atm)
A
T30 -emsmmmmmsneeeefenee , C
S| BRSRRTRSRRRIS /'
= 0
3G
Sl |femmecceas O
: el
1.0 ,
B : i 31 n »
-78.5 -56.6 20311 T(C)
(b)

9% Y 3§ 37 TARh hl W T I Hieh @
¥ @I Toreh W fensiifad Sl seed B U’ i W
Tk o a1 Serard gufid gl Felsh o
fid STel o Y55 W @ ki HH B Il 7| o T
Y W S H GH: U AR € Sl 1 39 Wb <
o HHt g W FELHE S Sl 2

3O g T B Wil € foh werel e 6 e
oMl F hieT Bial €1 S=9 gl W AgHvSHd e
=1 et %, fgeh RO 98 W 9Yg a2 &1 gor o
STt 1 Sl T2 Al €1 $9oh foadid, S/« s o
fi T/ o ghg Hiep FLElS g@m™ Sl ¢ gHifeT
kiR Ot it 1 A aHvSH e W fRd
ered & FEHR ] WETHIT Faeieh Fed 2|

T, Al uted g A oTerened - 31, 59 qen
T ¥ T Rl F9 e T o ¥ S gmea:

e S G ooy e H iR foeima: T W g
fordt ugred 1 31 3TaRen ¥ arq ofa¥en H, for 59
e W TSN, TSl HeAuTa hedrdl @ adl Ul
Tl i Hedura e wEd €1 Pk B (3 Co,)
1 FHeaa eidl €, e o 3H Yehr o1 ugref )
E= e i e e Ot B o e A o A 1
ey — SIE U1 9T IR a9 § EEed]
Bl B

11.8.1 T oA

AN 11.8 H T4 98 W@ ¢ foh o9 i aare
tereen qftadq w1 feorfq o grar € df ure qen sueh
REST o o= 51 k1 Teh Tf¥=a A wemaia e
21 Foreht uerel =) sracen uftad #1 otafy §, o w1
T 1 Uid Tehlsh SeHH TFIaR0T, 39 U1 i 39
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W1141atmmmﬁwwﬁ$@wqﬁaﬁqé€maw§ﬁ§mﬁ

ﬁr&m Ueahleicd -114

1063 0.645 2660 15.8
ﬁ-s' 328 0.25 1744 8.67
IR -39 0.12 357 2.7
RIECEE] -210 0.26 -196 2.0
SRS 219 0.14 -183 2.1
! 0 3.33 100 22.6

fehan o foTT @ ST el ¢ S o fo,
e —10°C & ol fu 7o i = feq =t ™
foRan ST 1 STehT A19 SHeh TTerieh (0°C) T &gl 2|
T A9 W R S 3 W ag H gig 7 e, g
fen fusem ot ® stefq eraren Red giar §1 e
o fen foorer <t €, a iR o1 39 W S & ard
o gfg Bl 81 3t TR 1 feufq Faeris W ga-T|
e IRed o GHA Bt 71 Seeld STof i 3R e
YEH & W a9 § gfg T e ldr; araw @
e B

1o Ufiede o gUT SIS ST S IREToy
e aered & sraeen | uRadq B @I § SHeh FHE
T EHRI-FoA T R H3 €1 30 THE, A m
39w F ogeuE B fuEe U ereeen §
O st § URad B Tl €, 79 SAavd H Hh
A

Q=mL

S L=Q/m (11.13)

TeT L T SO hed € 9o 98 qared 1 sifirear
21 U SIHE J kg ' 81 L o1 0M <6 R off fefk
H B A THF HH H1 SE THS AGHSAE
@ R foran S 21 SE-5a sraeen gRedq & fag
Tl ST 1 WA hN A ST (L) FEd T, qq
Ta- 19 3fereen e o foTe 7w SoaT i oo aht
T ST (L) HEd €1 39 TH WA: TIEH S qe
arou o1 hed &1 e 11,12 W St o ferelt

o U aTq qen o1 Sl oF | UTE k1 SATeid eI
T ¥ AR 11.4 H w5 el HY [ ST, el
e FaeAF fu T F)

22.6 x 10° J/kg
(540kcal/kg)

TR T greeen
NG e Yo
o 3.33 x 10° J/kg (99)
- (80kcal/kg)
E oI ECECIELI
S5))
(few)
Fo (M)

faa11.12 57 & T arg aer &7 o &9 T
e (YA & 3FER &) |

2 AU fof Sa srawen ufada o a0 oo <
(1o &) S €, arg e w21 e 9 2y
for fo 11,12 & Wrereen T@eti &1 Yaomard g9 =y
T S TE Hopd 21 © T ffa= sremensti w1 fafire
FoA1 oA THE e €1 Sl o Ty, Wer qen
M FT W FEC FAA: L= 3.3310°J kg! qe
L, =22.610°J kg' 21 19fq 1 kg &0 #1 0°C W
e o fT 3.3310° J 51 AT T2 1 kg ST i
100°C TR 99 ® ufRad™ g4 o fau 22.610° J o
=1feul 37d: 100°C o STl i 3TU&T 100°C hi MY
T 22.6 x 105J kg! SoH1 31ferek Bl 81 F€l R0 @
fh S @ *T go ° IH A9 HT W gE:
HAfuR TR STe 2t 2
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S

3QTEY0T 11.4 59 0°C & 0.15 kg fed @i
forelt 9 § R 50°C o 0.30 kg il | fhamn
ST ® d s s qRemd @ 6.7°C § S

21 femn & oM ® o GRenfad il
(s =4186 J kg' °C)

gel:

A R W IO = ms,_ (6-6)

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

=54376.14J

feq o o & fau emeavas Se

=m,L = (0.15 kg) L,

fen 5@ o a9 i 2ifaw 99 9% SeH o fau
AERTh S = m;s, (6-6),

=(0.15 kg) (4186 J kg °C 1) (6.7°C — 0°C)

=4206.93J

W HHT = SO Al

54376.14 J = (0.15 kg) L+ 4206.93 J

L, = 3.3410° J kg |

‘3?:73?0111.5%@ SN § R -12°C &
3 kg &7 &l agAvE™ @ W 100°C Hi 919
T qRafda & o fau stevaes oA uRefad
Hifery) feam o ® few o fafdre o enfta
=2100 J kg'°C!, 51 =i fafdme o1 anfian
= 4186 J kg 1°C!, fgd o6 HeH &t T S
= 3.3510° J kg dU1 919 1 & HOHI
= 2.25610° J kg

gor: fem g
feq 1 599 m=3 kg
feu =t fafyre o %lTﬁﬁT,sT%q
= 2100 J kg °C"!
Sl <1 faferse oA enfar, s
= 4186 J kg™ °C"!
fem o wieE i W e, L
= 3.3510° J kg
99 R T ST, L

= 2.25610°6 J kg'!
-12°C o 3 kg fe7 &I 100°C
i ¥ Rafdd w3 o fau smewas
SCH[
-12°C % 3 kg few &1 0°C & fem
¥ gfafda & o e smeves
SO
= ms_ AT, = (3 kg) (2100 J kg"
°C1) [0-(~12)]°C = 75600 J
0°C % 3 kg feq &1 0°C & w1 ®
Hifed & o fou eewees o
= mL_ . =(3Kkg (38.3510° J kg
= 1005000 J
0°C & 3 kg S &1 100°C o &t
¥ gfEfda & o e steves
oA
= ms, AT,
(3kg) (4186J kg™! °C™) (100°C)
= 1255800 J
100°C & 3 kg 5@ &I 100°C i
a9 o ufafia s & fag g
oA
= mL_ =(3kg (2.25610°J kg")
= 6768000 J
3Ad:, Q =0,+9,+9.+9,
= 75600 J + 1005000J
+ 1255800 J + 6768000 J
=9.110 J <

11.9 AT THIGIOT

T 3@ ¢ o a0 H o o wRo1 U R ¥ g
e ¥ stean frdt frm o T 9T 9 3Heh W
G H Sl o TR i SO HEd B TH Sl
WM @ fafgy e o €2 S SEa
1 gere i fafai @ wrer, Gaed qen fafw
(fos111.13)1
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sfiferent

o 11.13 =67, 9987 e fafa3or gry ara=i

11.9.1 =ITe
foret g o <t Tl AT ok Wi IR Al B @
o RO FOAT T i fomafafer & e sed
&1 T ity Rl u1g 5 B %1 T U e
Saren ¥ @ 71 9 € s %1 @ i s ™ @
S foh oY S/ 79 7 el W Uehg el weh| IRl
B H S M0 Fe g B€ o d i ¥ 88
o fafa= artf @ g g fR q @ran @1 T &
ST T BT © d Sal 1 arerehdl SrE qen e
o o= I el 2l

A ®9 |, ST = 1 auiq “ ferdt ugref
T fodt feu U O o fow o gaE o ) g
ol S ¥ L e dem A THHTH ST e
A% hI U+ fFE T v W famR wifse
foger <1 il & ote araiae eenfya fRan w2
3R oh T, UEn © & f &l A T, 94 T, d
% S el % "y H W fRA S Gkl ©
(o 11.14)| =& &0 W& Tl o1ey fefd o6t wewn
F 2 o o & vd quid: SRk € qifn ureat

qen afidet o o= oAT k1 fafma T sl
T, T,

< L P
a — U

o 11.14 fodl ©g foger 31 &R0 &1 T, a9 T, i
(T, >T,) Tnfia foar 7 &, 7 = gr/
TT] STl oA g |

T GHA ok T AR ST o7 W €; B
%1 q9 g o WY THEAA €9 9 T, " T, T =l
T; (T>T,)1 C T S ISR Tk Fd T R o1 1
AP LT €, S TS W IR Bt SH R E D
W feord ST WeR H g S €1 wE g g% ure
STl € T 39 Tl sreen o, S WAR W SUH
AU (T, — T,) AT STIILY HE &HA, A oh
FHANI IR B i A L oh SHhArdl sil
&

T.-T,
L
STaTfqehal feerieh K ol Ug1ef 1 SHoAT SATeTehdl

Fed o foreht uerel o foru K1 9 foan stfus glar

2 St € vitsra @ 9% o1 wTer el §1 K SI

A5 J s m K $1el W m K 81 9Roft 11.5

fafi=r wgrell 1 o1 =Tt &AM fie T ) s

A H 919 % WY $Teq R el 7, T WHRA Y

URER ® 3 HE i SR A Wehd
3= HOAT ARl (U1q3tl) W1 STUaehd ek

S AR AST Dl ATl FO T HEHANT T]re,

S TSl qUl hid dq, 1 STUehd hH oAl

AR | HIFT| AT I8 91 BT foh @M1 Tkt

o e Sl shi Ul W Al w1 fereiae gt €1 o1 B

3131 AT B o HROT dla] A i Ual TR e

rcid{"l ﬁ S—Id eh{dl % r\FN‘IH IS HHE ®Y9 j\i Tehdl

21 8ok faulid, wifes %, g@ra: a1 i Hiefew

T o R, 3158 FERET T 1 A% Hife T 1o

etk Bl € a1 gRoft 11.5 9 =g w1 = wo

ATl I HIST| Tgd § T STIIAM H HEAT RO

T TFIOT FE@Ul B §1 BER 39 H, Hewie i

el del SR T | wgd T 8 S ¥, $6ehT Sl 98

& foF heple 1 SO weishal (TR wTgei i ger

HH w9 21) R o w5 w9 &l 21 gHifay, g

AN Bl W AU HIAT TS B & dlfen FoAT

TAFIALOT h1 YhehY HAR 1 A W@ I k| FS

feorfeali & o1 TR0l Wifder Sl B1 I

fere Tfyentar Ruaed @ gfowga Som-omi| femi

1 T T 1 SAEYIRA Bl € dqlieh AR

Ruget & @i d Afyeia faged g/ 3= favma

Fell ST RN T H 96T GO fohan ST HeR qen

i fqaw 8H | a1 &I

H=KA (11.14)
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URON 11.5 TS TSTA ot HOAT SATThHATT

&

arqq

EIE 406
GIE 385
Tgfafem 205
et 109
=a 50.2
e 34.7
RIny 8.3
3TEMIY

SR 2 0.15
FhiT 0.8
IRR-aE 0.20
TH] 0.04
EI0] 0.8
feu 1.6
EIE | 0.04
Ahel 0.12
| 0.8
]

g 0.024
SIE] 0.016
HECISE] 0.14

‘mwu.aﬁmu.wﬁqumﬁwqﬁ
T aferen § Wie-dien Wi w1 ar = 8?2
I B HI @EE = 15.0 cm, A& FI B B
S = 10.0 cm, W& 3T @19 = 300°C, TR &R
1 M9 = 0°C; EIdd i B hl ATIE H1E I
&AFE Ts h1 B 1 AU FIE & &ARA
1 2 T | (T 1 1 =ikl = 50.2 J
s m!K!; did &I HEHI IATAHRAl =
385J s'm'K)

_ _
RE fem ofem
300 °C 0 °C
_ |
REE]
foT 11.15

Ze7 : DY I AR SR R W 1S ST garek
TSl o WY § € aTell HO1 &l il HH HT < 2
T, ST oheel ©F i A oW &
yalfed et 21 ©g &1 frdt ff ogwy wE W
foar wifsu) el saeen § ©g o fodl sEE
¥ yow el s 3Ed 9l frehfad e
et o1 o SEX BT S1feT, SRAT 27a9d gRI oAl
FI de Al Ul B SR qeN THRT 19 T
T WM W YRR R ofaen § € & fed
T H1E § Yefed B Al HOH1 hI X GIH
Wid-dian B 1 @arE & e et faget w gum
Bl HH AT LieA-dien @fer 1 wor sreen ¥ A
T 8, @&

K, A, (800-T) K, A,(T-0)
L1 - L2
&, 1 991 2 FH: I de disl ol Gfid i o
A =2A,L=150cm,L,=10.0cm, K =502Js"
m' K, K,=385Js ' m' K, o feq

50.2x2(300-T) 385T
15 10

A T=44.4°C <

D SerEvor11.7 f 11.16 ¥ TeiT 19N @R 1
gl ®g (L, = 0.1m, A, = 0.02 m?, K, = 79
W m' K ) %l fet diqet 61 88 (L, = 0.1m,
A,=0.02m? K, =109 W m'K") % 91 T
Y il =l et Sten T 81wl 1 B a9
It i B o Waa 90 ol hHel: 373 Kael
273 K W Tfyd fomen = 21 () <H BSi
Y 9 A, (i) HYH B I oI ST FTetehd],
T (iii) FIFT B | HOAT YATE Sl & oh faIQ
steh TeRIfeT de giekferd hifsu)
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sfiferent

gl
he 37ii _ T T, = 273K
et - L
farT11.16
fe T ®,

L, =L=L=0.1m, A, = A= A= 0.02 m?
K, =79Wm' K, K,= 109 Wm K,
T, = 373K, 3R T, = 273K
TR STaEe &t Al o offH, oie & B W
T Y8 1 <X (H,) o 1 TS ¥ S FaE i T
(H,) % ¥AH 2|
#d:, H=H,=H,
KIAI(TI _To)szAz(To _T2)
Ll L2
Ifh A, =A,=ATA L =L, =L
A STUR HHIRIOT BT
K (T, -T) =K, (T, - T,)
Td: Al Bl HI WY H AW T, B
KT +K,T,
T, = K, +K,
T, o 39 | o1 gfeered 3 9 fordl off o5 9
SO JATE 1 X H H1 A I I 8

g KAM T) KA, T,)
L L
KK, AT-T, AT-T,
K, K L
1R L 1
Kl K2

A A L, + L, = 2L 1 HIHK DS Hl A
SO IR K 7 991 S99 B S ol S YT
H W H B, A ST HIH T ST HEH T
KA(T, T,)

2L
2K,K,
K, +K,

qaqn K=

TH HhlY,

KT, + K, T,

VT = TR
1 2

79Wm 'K 373K 109Wm 'K 273K

79Wm 'K 109Wm K™
=315K
(i)K = 2K, K,

Kl KZ

2x(79Wm ' K!) x(109Wm™ K™)
T 79Wm 'K !'+109Wm' K™
=91.6 Wm'K!
KA(T, T,)
2L

(iii) H =H=

91.6 Wm'K"! x 0.02 m?
2x 0.1 m

=916.1W <

x 373K-273K

11.9.2 Tagd
Horg g fafy © foad uered +1 arafas wfa g
ST TIAGT BT 1 I heel alell § B §9d 2
Tered Wik € Hehdl € 37ere Yol off e gehen B
Tiepfaeh Taed | Tl T eyl gffert fard 2
S fordt e & A= 9 T R S e, a9
¥ AR Bl §, HoRawy IHH TAE e Sl Bl
ST & RO I8 S IodT ¢ a0 SHI4 vael 9
7 fceenfid Y <1 81 9 T a9 Sl §, S 330
2 q1 WA o Ydel WM gRI gioeetud g 81 7
HieRa =erd! @l 81 T ®9 ¥ FH T 1 T8
fafy = 9 fi9=1 Bt &1 Toed | e & fafa= s
1 Tl AT Far 81 yoifed Hoed ® wsred i
et o steren forell s fifaes @1eM g g e
o o faaw fepan st @1 /i @ yoifed &g o
T, Ae aftE=RoT 93 qen wEnfed daenl o ol
% Ifded e guifsa deed el & @
IR 2| TS IR T €A TH U H 9ifd w
LA T S U BT T o fafa= 9l | = e
2, 991 39 YehR YUlITed Helg §RI o1 iR Hieh
IR § THEHH 19 T L 2

UTehfaeh Haed agd ©f gaRied aiereist o fag
IWEE Bl 57 & gma o2 St s qer o o
3iTer T B ST €1 UHT <) IO | eIl © - Ugel Sl
w1 fafere S e S== € qen g fafya emd
TN oA bl fI9NeT o o et o &a 9 o
foaia ¢ it 81 a9 oot & Goeh a9y e
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ST O hi STUET IO

a7 11.17 9987 T

SN0 T Bl © qe qw B oy therdt €, fored ufew
1 T a1g HT Jo H THRT T FH & S
ThoReEY SW] 91 S St © (a1 ¥R, qen e
M & W o Ty o o fd &t € (veH) -
N9 98 SRl o e THg THR 3= 81 St
g1 3 ag A= ot € qon U Ardig WA W o
ST R, S SO o ool gL T Y Sl B A
T ot w1 HO HT g ATMe e W B © aen
Sl IS ot 1 g | SO et 81 IRomHeeEy
= Schitd @1 Sl © (fe 11.17)1

Wichfdsh Heed 1 Th 3= IS0 SW g W
foged ga 1 3R geat W 98 arell Il g gad
2, T =uifites ve %ed 21 $7eh a8 &1 Feiifaa
AT 39 TR € : Yot & fageda & qen gt
&= 1 g T S FHH T § e e g faged
gq % T gedl o Y8 W A qw et @ ek
el & S agHvSHd 91 vidd g 21 R et
FRE i TR &, Haed uRd yarfed g+ @i
o arg fageda g8 ¥ I IR gdl &l IR
T, fRY A &1 IR S qen sedt g8 qA: fagea
T HT SR STCH| T, oot 1 o i 30 Hae
o H FOeE #R 3 © g wRw faged 99 %
g 1 o1 1 gd 1 AR = 1600 km/h &l &
Srafeh el o T 7E = I el {1 uRumaeEy
Tg 91g ydl W F F SR 7 BAE 30°N (SWR)
HAIY W herdt ® AR faged 99 W die ot 21 T
U e hed 2

11.9.3 fafervor

AT e Hae i URae HIeaH o &9 H fohdl garedf
1 ETThAl Bl &1 o TFEROT 1 3 fafea
frafa @ gere 31 awgstl o s framefial &l 81 Sk
T foema < 2 W ot gt ¥ 9 e g
Wl €, 1 BH UMW H1 S HI IO IS & S
T d §, T a1 e el © a1 3o %Y qH
H goed oRd ot Tenfad & 81 Uil S TR
1 e fafy i fordt Ay 1 erevgear T8l B
7w fafy &1 fafetor #ed 2, 9on fae@ e @@
EN 39 YR TRl ot 61 fafertor set wed 2
forelt fore T W W Ye@ 9o SAE 8 o
A1 el H o Hd 21 3 Ferdlt a6t wifq faga
et qa i fafa= qinesd g1 gehdt € qen o fafa
H wuE we, fS ek i W whed € refq
310°m s ¥ =l Wkl &1 39 aedi o o) | faen
Y 1Y a1 | R seft ieh, W 31 ST I8 W T
& for Tarfertor g0 ST TMIaEoT oF forT wieam &1 B
0 S | R ol o A 1 A e = ) T B B A
B\ faferzor g & g @ o Fraita (3 sraRe) @
B geell qeh Teedl g1 9t aw fyve =R | 3|, 5|
e 19 &, ot e sctsd i 81 et fyvs
SN Sk 19 o RO ScAford fopa gaehia fafewon
S Wl e el 9 fafrtor stern @ W 9 geRr
=i ST fafertor wed 2
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sfiferent

St T oA faftor o fuvel W ved €
ST AT T qell STifYTeh STaeNol Bidl g1 o
=1 o8 9T 59 i fyve faferor g etawnfig &2
Hehdl 8, 39 fuve & oof (1) W fAsik w2

B0 98 UM € fob o fuvg fafeor =t o
TN qT S gcAeh dull o fuuel &t 7dem
iy T &1 T8 924 o BHR fe e ¥ e
ST B| BH A W Yoid 21 geleh o0 o o
TEAd © ik F gd K1 FHH T HE H SFEiied H
g Wil § 70 el vl & o ved € S gd
AfereR SO 1 STERITd ek 9 I Wd &1 @l
THM o T4 w1 Y ] el Ui A S 8 i
M U g SIfuehay o1 STaRNTIa hich YehTe T
et el <

TH YRR, TYHAR A el oHE diad Th
T e & S el 1 Sidesq 9l aEd qriee o
g S T H A F I 21 AR aRd
IR} T i T GG Bl © TorEen! i qen s
Rl W = w1 9 g 21 ofiad R @ fafw
T el didel i 3fdeeg § 9Ty oiie W g 56t
ThR T SR ot 9T 9§ 3T ot foret o fafeon
1 STE qUETd HY Al 21 <A o s o T 6l
fratfaa eh =Te den Wded g B del o1 &
I TR ST 2 U1 TR b1 o Ut S ek I
e S 21 sEifery e gl qw@ sfdde (S
TY) I 3T B W a9 § STAMN B, S1ed] dehfeqsh
w7 @ 321 srRE (I8 few) W e o
I B

11.10 < & Vitae Frm

&0 gt 78 S @ T qw wel Steren g A W A%
W IS < q g8 HR-+R siiae B SARY 2 2
3feft: I TG o A9 T g Sl g1 hIE < T 9
o IRET § HoAT 1 fAEE ek ol Sidel @
Hehdl ®, TUHRT AT F o fau ameu frefafaa
forameam 3

foraTheTa 11.4

% foeias dfed Sod ¥ B WA, A9 o
300 mL <ifST 3R 3@ T fox ot gFnd A oF
Q| gFpd o T o5 | qUET T den 98

gffraa FifSe fF a1 9e9 3@ | 89 Sy
AIETS ST qredeh IS IS T8 Tgdish T, IRERT
Y B SSHEG % S h] AT TH RIS R TGRT
T HE A9 (A IRAY F q9) H AT 40°C
A T T A S| TERE SO HId i FTRL ST
I TH HET G Hifowl form wEt TRt au YIw
o ma e S 1 fe % uveEq faeios @
dR-R faeifad #td gC quardt oF ded@ie AR
I ST 1 9 IRET o q9 F AIHT 5°C ATeh
@ T UISdieh Al i ATl T ST I8 T
(T,) & TELE T AT = T, - T, Sl y 3781 & @
Tt THoh Y WM o Al degedl t o A
F x-3A ok AR R U AEd HRQ
(fo111.18)1

AT(C)

g (fg1e)
fer711.18 9T & QY a S & Iided &1 90
CIC/ACED]

MF 9 9 I8 Frapd feprei fF fog 7R T«
S ohT IMde SHeh 2794 d 3194 UfesT o ardi o
o R W R Far 71 " g ot A s e
AR H viider shi T S=d ¢ 91 o o a9 § HAl
TH W TE W T A 2

SR ferameneld =g <9 8 o &g aa fuve o
fafertor & &9 H oToR aRew & W @ B T
SHI-& &1 X TYug qen 3Heh uRawr o drdi o 3T W
sk el 81 = W@ Ted SetR o feR Rt R
T 3780 oF iR W TRt five g g 3ot a2 39k
qq & < Geel 1 AHEg T foman

=2 o Iaed fEM o egER fRE fave &
ST &1 F X, — dQ/dt TIve qen STeh gfesr o arat
o R AT = (T,~T,) o STIRAMIE gt 31 78 From
hael oY Al o T € ay @ fafewr g
TH-5E fIUg & I8 &1 Uhfd a1 g IS &
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e W ot e e 21 ord: &6 foe gehd © T

a9 _
- o=k T) (11.15)

Tel k Th oA Fadie € S fuvs % y= %
&5Thel AT SHeh! Wepfd W AR wHear B1 HA ofifSg
m M qen fafire o oifiar s &1 w0 e T,
A9 W B HE ATC gREw w1 @ T, T A e
yue o1 a9 T oY T S0 dt W dT, FH B S
®, 9 @ SO T AR

dQ=msdT,

<. SO & 1 L

dQ _ dT,
i =ms i (11.16)

IR (11.15) 991 (11.16) ¥ &5 I 2idm @

—msd—?zk(Tz—Tl)

d

dr; =—Ldt=—Kdt
T,-T, ms

Tel K = Ic/(ms)
THTRTAd HE T

log (T,-T)=-Kt+c
AYAT,=T, + C'e ™, T/ C’ = e°

(11.17)

(11.18)
(11.19)

THHIOT (11.19) T el © Tk faf¥re ama aier
o SR Yider 1 G99 URehterd fhan ST Sehar 2|

Y Aial ok fau, =ed, Haga den fafer &
TG T ok SHROT I ohi &L ATIIGR o STIRATA
Bt 21 fordt fafrer @ M | SO TIHR0T, HE
&I AR W IR BIhY So1-&1fd 7l B9 W =t o
@ 9 o vider § U8 Tk o dieeed Bl

TN

|':|
Q

1Og (T2_T1)

@ (b)
fara 11.19 =27 & viaed 799 &1 &g

o 11.19(a) # TWRT T WA SHewen &
TRl § e o ¥idad a1 gemd foma s
TRl Tl 39 el ARl aen T add (V) et
<aRi o = S 9 F €, o S @1 59 <Rl
o aTel 969 § I Sl Y R Al T SHSHMET (C)
T@d €1 T8 < Ao o SuEn feren St ©, o
AT T, 3 5 316 Se o dte W I S
AT, Tl AT T, o GRI SO H 9 S shi A
AT €1 SOHMG o q@ STt sh1 a9 Tk fEfha sfae
< Y 9 S €1 WA ¢ Qe log, (T,~T,) o i
I STeifEd foran ar @ frent gehfa fo1 11.19(b)
o IIMT TR FUMHE JAUIT i Teh TS @1 gt
21 TE T 11.18 i i el 2l

3STEY0T 11.8 Tl a9 § R dw SSH &1 a9
2 fiFe ¥ 94°C W 86°C &l Il € Sidieh shei-ad
20°C 8171°C ¥ 69°C e M9 o I § fohan
THT A?

F7: 94°C A1 86°C &1 HIEI 90°C & 5 F&-ad §
70°C 3Afieh 21 9 aeensti § 9dd &1 a9 2 e o
8°C T2 5l 7

d:, HRT (11.17) 4,

KoIKIGES

—— KT
gy
8°C
=~ =K 70°C
2 fie

69°C T 71°C T WeA 70°C 7, S Hef-ad T
50°C 31ferk 1 39 37 H K el el o 9uM €,
HAd:

2°C

SR

T TR I faeie W

8°C/2 e K(70°C)
2°C/99a  K(50°C)

=K (50°C)

I =0.7 min. =42 s |
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Q9T

. TS S 1 T €Y 2 S R fuve den 9o uRad! T o &te 38 qrdiat o RO Yerted

B 21 fordt fuve &) qwdr &1 ife wErers ®9 § a9 g Fefud 2d 2

. et ara TR g (AT § wE A e TR o (R qroerde o sed €) 6 sTEm

o S 2, fSE @9 o @ oited= g @1 fafe= qomrdt & fre-fre qrg o aes s )
IS AT HIhH S o Taw < e foigati o1 =g e St € qen S s Ao qd ’e
&U 9 Bl 9 < Ged Ak o qo {65 991 STk W 1 A W e et €

. feHa® Y (t,) TN FRAGTES O () H T T B € 2t = (9/5) t, + 32
. TE (P), SFAE (V) 991 TH a9 (D) § oo 9 areft eyl 19 GHieio 39 YRR e 1 S

&
PV = uRT
Ty Hiel 1 @A 91 R WEtes 19 s 2

. OH 19 HIGHH |, AI9HH 1 YA, 99 o TH I hl 9 Hidl 2| T8 o8 a9 8 9 W g

wref W = Gfaa enfvas Gfkadr il €1 Shfea W A9 HIYSH (T) % HES HT SAHR
TfeHag AT HUHH (1) o5 FHH % SHR o IR Bl 8 g 3k qo farge H ST =

t. = T-273.15

. Yfg® TER O (o) T ST THR O (o) BT 39 THR IRACGT foman S @

Al
T = (XIAT

AV
Vv = ay AT

FEI AL 91 AVAT | AT 1 GREdH B W AT Gams 1[G 3Fad V § IReds &1 e o
2 T Frefafad 99y 2:

o, = 30

. Tt et =6t faftre s wifidn <61 36 yeR aRerfya feen S =

1 AQ

S =
m AT

BT m U1l 1 SeAHM qe AQ TR o A9 H AT 1 URed" d o felu STewEe Sel i A0
21 et uered =1 Hier fafite o onfar &1 39 YR gReiE fama S B

1
c 1 9
T

el T o HidT w1 WE B

. TCH T T SO (L) ST KT 9E WO @ S feRE gR1ef o Tehioh FoAHT Rl WHE A19 qefl I

T S ST | T STl H URAid e o o ST gt 81 AT 1 [ S (L) S
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FH1 98 WEN 2 S FRE ugiel % Ui gUHE i d19 9 e § fa e uiadd R g9 srawen
q o a7 § URafdd w o foru sTeves et 7l

9. SOHI-TFIAOT I A fafeE § - e, Heed qun fafewon
10. =meF H fordt faug o Sa-9re o 9T o o= S5 &1 TAFIAR0T STfvdesh el g1 99— il

T W THY Fo7 1 YelTe e el foRelt Lofars qen A STy e e i v, fowes < i
o TG R T, AT, W AT fRA TR, BN yeufed ST 1

T -T
H=KA-¢ D
L

Te KBS o Ug1Y H1 T Tkl 2
11. =7 o Sider 19 o AaR TRt fue oF e i <X aRemT o W a5 o q9-3Tfe &

SHAM Bl B
99 _ _k1,-1)
dt

T&T T, afael @A w1 A e T, fave %1 a2

QU ydter | femmd B iECD feuuit

Te1ed T A u (|reT) e (mol)

Afegag @ t K] C

Shfcad WRH drd T K] K t = T-273.15
e wER TorE o (K] K

AT IR TOTH a, (K K a, =30,

fordt frm =1 eqd AQ [ML2 T2 J Q 3TTEAT =R
e & ®

faferse oA wnfian s [L2 T2K7]  Jkg!K?

HEAT TRl K [MLT= K7 Js!miK? H=—KA %
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faemofta fawa
1. <hfea AT9 (T) qon Wfewad 1 ¢ 1 e aren Fe 36 TR ¢
T = ¢ +273.15

a5t ok B fog & forw (=3 g0 T=273.16 K 1 Frufitor zened gevr 21 39 =97 o @1
Hfcwag A1sRH R 57 &1 Torle 1 S K1 F9eAle (1 atm @ W) FHHAA: 0 °C T
100 °C o 3T ke § wg Fenef &9 @ 3ok SR el €| g1 Afewad o Ay o fawot
fraa fog (=@ gR0) 2ad: 0 °C €1 100 °C 9, W= o7« f7ord foge o == o fou 5/ o 5k
fog 1 3T=s1 AMI WAl © i skt ad SAfgda 2

2. ¥ WHIE 5o 9157 o WY W W Bl © Al THE 1T 1 SIe G 919 HM Bl @ al Srees
o S greenati o HioR MEe § SR (el § o) e 81 9% weft fepEl W g @
=R SEd ferar off greremd @ o |

3. SO T § Wed o) TRl sreren Ueh €1 FeRr o |1 Al ok e araide affed s g1 wE
T T ey fRdt W w9 A i Simfed T8t i, 9% e 98 e

4, Goed ¥ frdl ovet & it IH 9 W STHAM A9 BH o FRUT 4 1 YaTe HiwHfed el 2l
foreht 2iet § iRd o1t o = Tt fhdl T« € i o1 1 &9 B oF I3 al ol oh did =T
% FHRO BN © S % i Heed g el Bl

SRR

11.1 43 e O, & i faig Suel: 24.57 KA91216.55 K &1 37 a4 %! Afed=d qe HReEe
TIRAT § SFE HifST
11.2 T WA A9 AYHAI A U B R S o &% 9§ 1 200 A T 350 B g qRAMG fohan o
B T, AN T, ® N Heier 2
11.3 fwdt aomrdt &1 oim o fagm gfaty a9 o6 @ fefatea af-ehe 99 & dar afiEfia
e 7
R=R,[1 +a(T-T,)
I a1 Wet o Brep {63 273.16 K R 9RAIY 101.6 Q @1 o o WE Hiler fag
(600.5 K) W TRRIY 165.5 Q¢ a1 I A9 0 HIfore fo/g W arqemdt 1 gfedier 123.4 Q T
11.4 frAfafed s 3w e
(@) e amfufa o set o1 ek fog ©h wres fr faig 2, o2 &m0 o e qen st
o FAlH 1 UES Fa fog wee | (S 6 ue Sfcdeg mws o e e en)
1 T 72
(b) S o S v foRan <1 gt © R gor Afeaad arasen § < frad fag o o s
0 °C T 100 °C &AW i =i 78 off | T a9 w9ehd W 3 & ¥ U Fraq &g 5
=1 T faig foran o @ 59 Shfea o a9 A9 e W g 273,16 K i@ &1
21 29 WA (Sfead W A) W 3 e fag e 22
(c) RH A9 (Shfeed HIYHA) T a1 Vfeqad HIUHH W A9 ¢ H Heie 3H TN €
t.=T-273.15
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TG Hay H 899 273.15 foren © 273.16 #&1 7& foran?

(d) U WY qY HYhHA R, fS9F Tehidh AT T Y HRASES o Tehlsh A i
Y o SR §, Sl o Tk g 1 qrq e g

11.5 T R T9 qOEiaE A 921 BH Huel: SATRASH qel gEgS YA 1 T B 3k Her

11.6

11.7

11.8

11.9

frefafea € -
™ iG] T
qroaTdr A ® qroaTdt B ®
ESICIRECE 1.250 10° Pa 0.200 10° Pa
HeHL k1 HHE el ieh 1.797 10° Pa 0.287 10° Pa
(a)  TTIHIFIAT A G BoF §N faW 7T Ura@ieh] o TR T o WM oI o qXHaTT
1 22

(b) oMU forem § aoafE A den B SO0 § effel SR g 1 o SRl 22 (2N
ATAHIT F 1S <0 e €)1 < qrSHishi o ot R i il %H e o fory 56 W
o R o WrEuH STevaes €7

ot 1m ofd I & ®d &1 Fened e 27.0 °C W R mn @1 R qw@ & W9 qm
45°C o 79 39 ®Id ¥ foRelt ©iat &1 g & a1 63.0 cm A9 | 39 7 Lia &1 B &
Srfash oarg 1 oft? i <7 " 27.0 °C 30 39 &7 56t B *i A9 R0 SR Wi &
W YR TOMF = 1.20 10° K ' |

foreht a8 Wit o ufew 1 St wered &1 fopelt 4t W ek S8FT 1 27°C R 4t i el =
8.70 cm T UfET o Skl o 1 A 8.69 cm 71 T 90 g1 4t T ST fean A 2
o8 o forg a9 W ofedn g W =_m? e wie i savae q oier § Siet &1 fesw @R
o e @@ R o, = 1.2010°K

dle w1 =R H T 55 fma @ €127.0 °C W B 1 AW 4.24 cm Bl 39 U1 1 AL
1227 °C TF 9 HH W 35 & =@ d 0 qiadd gm? dfd 1 g Y8R ons
=1.70 10° Kl

27°C R 1.8 cm @d fdl A & AR i 31 38 H1 o o9 T TG T@HI AT FHET T
21 9 AR 1 -39 °C 19 7% ifad w1 qf AR § foha aE Scq= B STUm? 9’ 1 oA
2.0 mm B dqel ®1 {@F YER OUE = 2.0 1070 K, fqel &1 A oA
ok = 0.91 10'! Pal

11.10 50 cm @l T 3.0 mm SH &1 T Faal &1 T 1 U TaE qen A9 & fhd Lid &t

11.11

11.12

T W Wig T R AR A Tt Aa1gAi 40°C W R, @250 °C W GIH B H oAaS H 1 R
BM? 1 G R HE i gfee Sc g2 B o fal hl JeR % T g @ T Rl
(e qon ©id % @ JE@R O HAE: = 2.0 10° K, @ed=1.2 10°K" 21
freTedi= =1 ST YHR Ol 49 10°° K @1 a9 ¥ 30 °C &1 gfg 81 W 3Heh ¥cd §
1 STifereR afeda ghm?

8.0 kg oM o Tl Ueffam & B2 =i ¥ fog wed & fau favelt 10 kw &t et &1
Sum feran e @1 2.5 fie W scileh o A W Tl gfg B STt T |y R 5006 vt
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11.13

11.14

11.15

@ o STl i T e W T el Wt @ e g | o 8 S | Uit i fafie
o ¥Rdl = 0.91J g ' K! 21

2.5 kg SoHM o dldl oh ok i fRdl Wt H 500 °C TF a9 HIH o U¥EN RGN a8
fe-sciler W T@ fean S 21 Tiferd € Wepet airett fem ot stfersham Aen o0 272 die w1 fafyme
o 9IRd = 0.39 J g K 9% i TeH S5 =335J g ! |

Tt g 1 fafere o enfidt o &M W 0.20 kg o ©I1G % ok &I 150 °C R I Hieh,
fepelt il o SO (STt gedish = 0.025 kg), fSd 27 °C %1 150 em® Sia w1 &, ® fign
ST 1 Sfe| 19 40 °C 1 o1 1 fafyrse e enfian uResfera i) ok ofew o e s
e 1 AT UReher TRl ST ®, @9 91 9ol SR o1 k1 fofyrse o enfidn o
&t A 9 31fues WM S9N SIUen 2

HS I TE o shel ard W Hier fafyre e enfared o deror e fiw Ty R
g Hier fafyre swm enfiar (c,)
(cal mol1 ! K
HESERS 4.87
RIECASE 4.97
SRS 5.02
Efeh ATFAES 4.99
FHTEA HARES 5.01
FAR 6.17

¥ gere &9 9 9= 81 wdiiehieAs ®9 ¥ Rl T s 19 w1 den fafire s aifta
2.92 cal/mol K Eldl &1 56 3Tl o1 TSI HISTU| Fel o foIT oo aiferes WM (T
aT9e) B 9 3 e ey e €2

11.16

11.17

CO, 3 P-T ol 3@ W Meia fefafed e o 3w i

(a) T d9 9 @ WCO, 1 3G, T9 q1 9T5F YEETd 9 § e e Tehel 872
(b) CO, o T qUl FLHH T § HH HT 1 TS Tl 22

() CO, o fau wifder @rq qen /= o1 €2 Teh1 o1 Hewd 7?2

(d (@-70°CdMH 91 atm <4, (b) -60 °C d¥ 9 10 atm Jd, (c) 15 °C d¥ 9 56 atm
T W CO, 3, 5 el 19 | o Forg srewen § et 22

CO, % P-T WEEN IR@ W i ffafed go o 3w i :

(@) 1 atm < G1-60 °C A9 W CO, T THATH Tdre fehan srar €2 &1 98 5a qrereen
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