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4 2 (1]
I
[7]
[12] 4 x 3 x 6
200
2-3
2-3
120.23°C P = 94251 kg/m3,
hg = 2706.7 kJ/kg.
mb5= QéhrPs—X 942 51 r« 95 )hr
[ (% wt.)
C =38.29%, H =5.36%, = 0.02%, N =0.13%, O = 39.96% 3500
kcal/kg 14644 kJ/kg 70%
25°C 2 bar
stage 1; saturated water T] =25 C

steam table hi = h, = 104.89 kJ/kg

stage 2; saturated vapor p2=2 bar
steam table 12= 120.23 C(, h2=h9=2706.7 kl/kg



0Ut— X 100%
input

boilerefficiency

[0e]
I

f(LHV)

(4-1)

mf = 24.11 kg/ hr

25

[18]

95
25°C 2 bar

7100° 300°c

Q=rit(hg -nr1)

Q =IhgiPgTg,i-Tg0)

rhg= ka/s
cp8= kd/kg K
Tgi = K

Ta0=

4.2)

200%EA

(4.2)

(4-3)



/

X

Q=UA(AT]

1d,In(d,/d,) 1 1 fd,

.hi 2k hO
q =
do-
= 1
hO=
ATim =
atim= & T )t =T )
m( Tgi —H 0"
vige T wiy
Twl =
Two =
4.5)
[19]
iteration
1

]

4.2)

h =120 / X

45

(4.4)
(4.5)
(4.6)
(4.6)
hO = 2500
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200
0.45 1
ASME[21]
2 3
1
4.5
2.8 414
dv =  2Lxdy
X2+y2 = R?2
X
dv = 2L-y/R2-y 2dy
\% = 2L J: R2-y 2dy
y=-R
RYG .,
V = 2L 2\ 2Sin 4.7
Ul y~R
()=1 , (R)=0.225 ,
y2=0.08
V =0.0952m3
41 0.03592 3

0.08052 3 80
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0.5 x0.6

43

Qe
v = ne!
(Qz),
vV = 3
Qet = MJ/hr
(QrX =
460-920 MJ/m3h
0.3884 3 (grate
LG = 10log(mf) Ibmift2 hr 4.9
Ag= — ft2 (4.10)
LG
m( = Ibjhr
4.9 (4.10)
H= — 4.12)
A
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(4.11) ' 0.55
[22]
Ap=f-—P (4.12)
D 2
Ap = Pa
L=
p= kg/m3
f= (Moody’s diagram)
V= /
V=i (4.13)
Q= 3
= 2
Ap = K— P (4.14)
2



(Re)

DvD
Re= — _

30°C
b= 1.86x105N / 2 p = 1.164 kg/m3

393.16° C
(@=310.78x10'7N /m2  p =05085 kg/ 3
200%EA
(4.15)

12.33

Grobe valve ' 6.17
] 12.33
12.33

0.9

0.33

0.5

461
461
461
2.53

Pa m

50

(4.15)

(4.12)

33.09

310.19
300.83
76.27
477
0.00333
0.064

4.32
6.66
5.40
0.61
742.21
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P =099.04 ky/ 3
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