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K °C F °C

The boiling

Z 373,15 100 212 100
point of water

363,15 90 194 90

353,15 80 176 80

343,15 158 70

333,15 140 60

323,15
313,15
303,15
293,15
283,15
273,15
263,15
253,15
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233,15
22315
213,15
203,15
193,15
183,15
Absolutezero 0
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B3 g A sia da pd elall (e alja shS dal g ad jl o 8 ABUAN (e J s 4186 () s Ll ieg 138
= %70 Ao s siad Lalua) Y @l 5 daplall 84, ) s das jualiadl JiS) 2 clall o) JaaBlig
Cumidil g el 85l pall Ay Gl W5 asal) J)gha A5 vl 51 pm A 3 Jany 138 5 2Ll
) Al sl e Uslia de o aghyloa da 0 Ja®i Y el s cillassaall ol () LS (N 3

Bl a5 5t TS I G612 om e ) oLl 5% o oy e o S (e 50 5

28 3l ja a3 Agieda 3 25551 a day die 3 gall Laed Al Al daadl G N J saal)
) Jloada (s Jada) 2) O

sl larall vie

Al 900J/kg.C° wood 1700J/kg.C°
Cu 387J/kg.C° glass 837J/kg.C°
Ag 129J/kg.C° water 4186J/kg.C°
Pb 128J/kg.C° ice 2090J/kg.C°
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3oa Aa bl (e 23S 4.0 s sing 38 A Gl &5 200°C () Gl (e A it /1S
Qa4 e dn )3 4,22 (5 sbas Ll an g alaill Al o ) il A jo (B dm g, Ay 50 da 50 20
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M. Cx(T[ _— Tf) = Mmy. Cw(Tf - Tl)

#1856/ (22.4°C — 20°C)
kgOC) '

(0.05kg). c,(200°C — 22.4°C) = (0.4kg). (

cx= 453J/kg.°C
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REPREA

Lelanay A0S jall Lgilla Jgafl o)) ¢Sy Hlaadl Lgwlaial 2ixd 8L ) gea (103 50 31l ) Ly
RN PRGN ECIA NS PR T

Ex=%m. v?=40]
b i)yl L Ll

Q=m.c.AT

Q 40

= = 85.5°C
m.c 0.002 x 234

s AT =

Latent heat 43alsl) 31 all

Q=mc DT Gl Gl a5l ya salall 25 55 (6l Cpdniil) die a8l Bilod) g gum sall & L
) 388 13 Calls 503 51 550 pa awaad) cansiS) 13T Bl jall A 50 (8 Canose i @l o) ) iy
& maa 138 (ST ol all QWY aa sl pall daj0 8 jeis ollia o oS Waila adl of ) s
&) el Jie s AT (N5 s (e Balall Al Jai Ladie i 5,0 jadl s of G VA aes
Ol As 5y and s (sl Tarunall die 4y e da 50 100 e 3)all Ax o Gl s el s
Jisad o asfi i)l a A 50 0o 25 Y pneal) Leansi€y 351 ) 40 0 iy 138

Phase change «ills

rod AT sk oy salal) Alla il A 3O Yl el 38U 81 jal) S () oS5 @l

Q=m.L
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.Latent heat (<l 3, )all & L o Cus

latent Jleai™d 2aalSl) 5 ) all e melting eV Al 88 25alSN 5 ) sl (e (pe 98 2 o
boiling gl s &5 Alilall Al ) dleall Alal) (e 33l J 2 Cus heat of fusion Ly
latent Al A<l 3 ) jadl e 4y jladl A ) Allud) Aad) (e 3alal) J eaii Cus

.heat of vaporization L,

Lv> Lf

PRI

(e 5 Al da e il 1) Al 5 ) ad) g 31 ad) duasy glatiall J)igead) Ja dis oL caay U
.Y@\)L@-’\SIA(LAJJE‘AJ;&S@QJA'&JN\Q\JA dalall

Ty sie da )2 120 die Hla )4 sie da 50 30 ie B (e a1 ol de DU 5 ) all ale /U
Lol ¢, =4286/kg.°C Jiall elall «Cie=2090J/Kg.0C o zbill Lo sill 4y ) jal) dadd) ) Lele
DD AalSh 5 ) jall L) Coteam=2000J/Kg.0C (e slall jlad

L,=2260000J/kg <L= 333000J/kg sl e o2 2l
JA8EN

5ol A€ Yl o 0 a3 A (W G ey sle () il gl Ay sllaall 3 ) ) daS sl
e ele ) I Jpadl 43U 51 al) 4 a5 jiia () 30- (e il da 3 @b )1 4 53U
Gran ol a3 100 Y s e elall 31 A o &8 140 S 3 ) jall S Clua o ¢ fiada
da )y ad )l da U3 ) jall daaS 3 100 30 s dapa die LA ) elall Jy il da 3315 ) sl dpes
Dbl Bl all da a8l sall aaS (p A8l ia gy U S Aa 2 120 ) 100 e ksl
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T(°C)

100+

Ice from -30°C to 0°C

Q = Mice Cice AT =62.7]

From ice to water + ice at 0°C
Q=mL¢{=333J

Water from 0°C to 100°C

Q =my cy AT =419] water to
water + steam at 1000C
Q=mL,=2260J

From 1000C to 1200C

Q = Msteam Csteam AT = 40.2]

The total energy = 62.7 + 333 + 419 + 2260 + 40.2 = 3110J

5 yalaall Al
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943 53 4a ;2 50 I 20 (= 22100

A 5il) 4y ) o) daad) Gl (3 sk 53 jualaa

Calorimeter Al )

AL 5 Akl ) gall dye gil) Ay el daad) Guldl Lleasd 5 TLaE 3l JSI 51 all sl ey
Ualaall 8 LS aalall 5 o da pa sl aaliadd) 3] all A0S 4 pail) o dlee Tane daing
Al

Q=m.c.AT

Lot Ll sl anl s Al o) sall 5 Lgalaial (pa (i jadl CadEAL Al all eluall Calia

£ 15 OV ) Alal (e a2 (g3l Gl Con ity ¢ eluall (e ddlida g )53l lilia

14y

. Reaction calorimeters Jbwsll Jel@ll jelue -1

Constant-pressure calorimeter culill zall jzue —2
3- Differential scanning calorimeter lalill moll jae
4- Isothermal titration calorimeterl,))  Jilaiall mosadll jrue
5- X-ray microcalorimeter 4yl 423¥) jzus

6- High-energy particles calorimeter 4slll le 358z
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Thermometer—__, neulated box

Water

System

Aial) Sl

-

daxis
O Al Cua (e Ll Al Aalea] iy dalall B4l b g ¥ 5 g yide Jle s G )
n, T, V, p(

pV=nRT

Aigall el A Jall s WS T Gamid g Jaraall 304 ) JDA e 4l KoY il 5l
. ,302 , H2 CH4, NH Jia 6)5\2“
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E wi=Ex+E,=Ex +0=Ex

L las dlle T A dadh aa gidd) g dad) Addlae 13 il eV 531 Sl 8 2aall )
& sana o Al atila 8 Ml g | jha Gl Al Cidlatll 5 68 ) (g) 43lS 5 S Qs 4l  las ikl
A jal) 4nalS)) sl

Ew=Ex+E, (real gas(

sCO2 , NH3 , CH , Jie s l_all s 50 (imid g nivaall b 5y Ji o (S <l el o3 Jia
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c)mhd\ :L\l.@_\
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