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1. BJI9 MU0l ¢, =0.97+0.000068 7kJ/ kg k]9 BHE 2=t 0l A 5kgol BIIES
20COlAl 100CHK #O0I=0H Bos 2 Q0 BRHSc, S Potet. € 397.06k/, 0.993kJ/ kgk

IR Al dQ=mecdtol X 2 M=251H

/deZ /jmcdt melzcdt Zm/12f(T)dT
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2
@, =m / (0.974+0.000068 7)d T'=m (0.97 T+ m 77
1 1
=5x[0.97(373.15—293.15) + M(373.152 —293.15%)]
—397.06 kJ
@ oYK,
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/ cdT / (0.97+0.000068 7)d T
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T (t2_t1) a (tQ_tl)
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0.97(373.15—293.15) +

(0.97 T+ 7

1

0.000068
2
(373.15—293.15)

(373.15%> —293.15%)

=0.993kJ/ kg K
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=0.993kJ/ kg K
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2-1 g9st Hl 1 YHal(the first law of thermodynamics)
3 Mzlst= L}.El.l_H
I

&0l J|x BHEOZM lUX 2= el(principle of conservation of energy)lt &
LS Hld2H
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(1) JouleQl A& (18484)
A0 mel =& =0| zH M YotAIZA SIS weD|E 3|MotES ot 22 2&= &SotAH &0
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W=mgz (2-1)
Q=m,cAT
WM m 8 F9 2%, m,2 22 &, c= 29 HIZ0IC).
Joule2 AlElE Eo6l0d U Lol ZAAHAIS PoIACH
= AW |kcal] (2-2)
1
W=—7Q=JQ lkgm]
A 2o Ec2k(thermal equivalent of work)
1 1
A= g9 (= gy heal/kggm = e keal/kJ
J: @9 ket (mechanical equivalent of heat)
J=426.79(= 427) kgm/kcal =4.186 kJ/kcal
SIHAMAE L Lo &It SLs &4 ==2[J]S 2822 A=J=10IC
Q=W lkJi
(2) H1Z d3RI|H(perpetual motion machine of first kind)
o YMAIDE JIHE Zotl, HEO0l 2Jisotth &5, €9&t
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OlA 1] 220l 1200 kg@! SEXHIF AlZ 100 km/he =2 F™HSILL MSS 20 FXdte 2R E
diol30ll 2Mst=s 2 E kJAUI? T8 kcal2 &H4HSet. ©:462.96kJ, 110.2 3kceal

1 1
E, = gmuﬂ = 51200 < (100 10%/3600)°
= 462.96 X 10°kgm?/s* = 462.96 k.J
462.
Q=AW= 618966 =110.60 [kcal]

2-2 WML X (internal energy) :
MOt 2= H&8E UK EﬁDﬂ e 25 S0l 2ol S M XS WEWH BERdl= 0 XL
Hel HlEX = WEWHUWX + g8t WXl (S0 U X+ fIXIOHIHXI)

HI LI 20l Xl (specific internal energy) : u
S 2 LHEHUX

u= U (kJ/kg] (2-3)

2-3 QIE| (enthalpy) £= EHs&tA HEIA(thermodynamic potential ) @ H

da=sotfe RHMIt 2
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HE = WRUHUX + RS2 (flow work)

H= U + pVIk/ (2-4)

= RSY: RNE RSHAOZ SASOINES Lo L0 278:=
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Hl ¢l & 10| (specific nthalpy) : h
E_Cr)_l El:l__,l- O-||El-u|
H
h = . u+pv [kJ/kg) (2-5)

GlMI2] 2kgQl JFADF 434 50 kPa, HIME 2.5m°/kgAEHOIA 22 1.3MPa, HIZI= 0.2m®/kgol AEI2
BISIGIQICH O DHEZE JtAC RN X LRGHCID 8 [ Ao Bistas Ratet.
AH=(Hy,— H)=(U,— U;) + (p,Vy =, V})

(U,—U) =00l
AH= (H2_H1) = (pzvz _P1V1) :m(PQUQ _P1U1)
=2x(1.3x10°%0.2—50%x2.5) =270kJ



