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QUESTION 1
1.1 1.1.1
1.1.2 D
1.2 y - y
Cotly + (x+2 )o2 = xC0, +2H 0V
6 6
CaHe+ (248 )02 =200, +3$H 0V

C,Hg + 3,50, = 2C0, + 3H,0V

QUESTION 2
n—1
o (),
TI_ Pl
T, n—1_ (P;
l"(ﬁ)= 7 f”(p—l)

) -=n(2)

280 n 180

n—1 0279
===y
n 1,504

n—1=0,186nv

n=1,229v

22 P1V1 = mRTl‘/

(2,39)(0,287)(280)
1= (180)

V,=1067m3v

2.8 = (ﬂ)n/
P]_ VZ

(@)1’2_129 2
180 Va
V,=0,314m3v
Alternative
P,V,=mRT,v

_ (239)(0,287)(370) ,
Vz= (810) e

v, =0313m3v
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Plvl_PZVZ‘/
n—1

24 wp=

(180)(1,067) — (810)(0313) , ,
1,229 — 1 v

WD =
WD = 268,279 k]v
Alternative

mR(T1 —T3) v
n—1

WD =

_(2,39)(0,287)(280 — 370) v
- 1,229 —1

WD = —269,579 kjV (4)

25 as=mlRin(2) + cv in(Z2)]

AS = (2,39)[(0,287)In (2 313) 1 (0,72) In(Z2)|v v

AS = —0,3616 2V
OR

AS = m[Rln(—E—j) +Cv !n(;—j)]/

AS = (2,39)](0,287)in (2 314 1 0,72) n(Z2)|v v

AS = —0,3594 2v

Alternative

R=C,—Cy

0,287 = C, —0,72

C,=1007 1 v

AS = m[C In( ) +Cp in( )]/

A5 = (2,39)[(0.72)1n(22) + (1,007) In (‘; ),

AS = —0,3557 v
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Alternative
R=6,—Cy

0,287 = C, — 0,72
K
=Tl

a5 = m|Rin(2) + cp in(2)]v
85 = (239)[(0.287)1n(220) + (1,007) n(Z2) |

AS = —0,3609 %’/
[20]

QUESTION 3

3.1 P = 3000 kPa and 250 °CY’
hsu=285872v
Ve = 0,0706 :‘—;\/

U=h—PV
U = 2858 — (3 000)(0,0706)v
U=26462 v
g
P =800 kPav’
hwet = hs +xhsg
hwer = 721 + (0,82)(2 047)Y
huvee = 2 399,54 1oV’
Vier = ng
Vier = 0,82 X 0,2403v
3
Vier = 0,19704 f:—g\/
U=h—PV
U =2399,54 — (800)(0,19704)v
U=2241,942v
g
AU =m(U; —Up)Y
AU = (0,3)(2 646,2 — 2 241,94)V

AU =121,278 kIvV
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Alternative

AU = m(Uz - Ul)
AU = (0,3)(2 241,94 — 2 646,2)

AU = —121,278 k/ (15)
3.2 3.2.1 - Ll
he=1017,v
i
hy=27817,v

hrequired = 2 100(2 781 — 101)

MJ
hrequired = 5,628 E/ (3)
3.2.2 V,=0,1700 m_3
g ’ kg
Vy=2100x0,1700v
L _ 357
g7 3600
P
0,0992 . )
[20]
QUESTION 4
4.1 101,325
P=(Bm—Mm)—0—
P = (705 — 635) 55—V
P=9333kPa
P =9 kPav

Heat emitted by steam = Heat absorbed by water

hl = hz
mg|xheg + he] =mCp(T2 —T1)

my[xhsg + Cplts — to)] = mCy(T2 = T1)
2 500[(0,85 x 2 398) + (4,187)(43,8 — 37)] = m(4,187)(21)Y

Y . W .
m= ! hr 60 min ¥

kg
m= 979,397 %l_?’i
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Alternative Heat emitted by steam = Heat absorbed by water

mglhs + xhpy — he] =mCp(T2 —T1) ¥

2 500[183 + (0,85 X 2 398) — (4,187 x 37)] = m(4,187)(21)v
v
v

_ kg 1 hr
m=58752,744 "X g
k
m=979,212 _g v
min
4.2 SYMBOL % BY MOLECULAR % XMM % BY MASS
VOLUME MASS
CO, 22 44 22 x 44 = 968V v'30,479
N2 72 28 72 x28=2016v 63,476
0, 6 32 6 x 32 =192v v'v'6,045
3176 v 100
QUESTION 5
51 511 5V=V1—V3
Ve = V1 - Vq.
V3 = Vc =0
P\n
Var= 3(P4)
V4 =0
SV — Vl
Ve = V1
SV = Ve‘/
2 m3 min
SV = min X 320r
Sy =0,00625 m3v’
¢ _ nd?l
T
7(1,50)21
S Tt
2,253
0,00625 = 2
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4 x 0,00625
_y(I 2 rRe
I_\[( 2,25 )

1=0,152mv
d=151v

d=1,5x 0,152V

d=0228mv 5

B2 2_(92)%\/

T Py

Ty= (298)(%3)%/

T, =416,927 Kv
3

51.3 s =
P= n— 1P1Vel(:z_j) — 1] v
“r 121 ¥
P 1.2 e ) (_) 12
=12 -119%8)55|\1o8
P =862 kWv
(4)
5.2 h = 0,26 cos 30°
h=0225mv
2
1,2(2259)"0,225) = (1,2 + M)9,8v
M =5,597 kgv’
(9)
[20]
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v
Cfe(35 mm)(175 m/s)

(s/w gog)(ww ge1) Mo

v
Cfi(38 mm)(190 m/s)

(s/w G1Z)(ww ep)n

(10)

QUESTION 6

6.1

6.2 6.2.1
6.2.2
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0 =26V
g =61

F=m(Cfi—Cfe)V
F=(2,8)(190—-175) vV
F=42NVY

(2)
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623  P=mUC,v

p= (2.8)(215)(6653)¥
1000 &
P=40033kW v
(4)
[20]

TOTAL: 100
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