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I 
n . n1'il'l~ill'l~'v~~ll'1 (Mass balance) , 

I • 
~. n1'il'l~~l'I~~v~~11~1vU (Heat balance) , 
fl. <l~m'i~v~9hLLl'In, u~~um1~fvu (Heat exchanger equat ion) 

+ M = , 
M, = M, Ma 

m = ii'm111111~l'I'lIv~~lU5v~LL~~~' 'h\\l'Itvvn'nm~"v~ , 
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• vULL~~ , kg/h 

v 1 !!. v91111111 ~l'I~v~\Lfliin~ , kg/h 

ii'9111fl111~l'I'v~~11~~u1u~lU5v~~Li1\~"v~vUU~~ • kg/h 

ii'9111111111!l'I'v~m1~~U 1U~lU5v~~vvfl'nfl \~"v~vULL~~. kg/h 
• • 

ii'91'i1fl111t'~~'v~1vU1nvvfl1u~ln~lu5v~ • kg/h 

Q + Q + Q , a , 
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U1~1~~11~fvun,w~;u1u;lU5v~ 
Q )+<Q - Q )+Q = Q - Q 
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Q .. A'.J .. ~ ... 
= U'i~1~m1~1vUllv~Ufll'ln~m 'lI1 ,mv~vmUI~ • kJ/kg 

• ,nv m, = ii'9111fl1111!l'I'v~;lU5v~rivUfl11vU kg/h 

C 
~a 

Qa = U1~1~il11~1vU'v~;lU5v~u~~~Li1L~"v~vUU~~ • kJ/kg 
Q = m C (T -T )/m 

2 1 ~1 1 0 3 

So " ... ILl = m1~1vU'llL'W1t'm~;lUuv~,L1!~ • kJ/kg K 
• • = v~1!n~'v~;lu5u~nLi1'~1v~vUU~~ • ·C , . 
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ulJL"I~ • kJ/kg 

Q = M (h -h )/m 
3 1 f" l f"O S . . , 

hr' = Lv~~1an~1L~1t1u~Uln~~~~U" Tt • kJ/kg 
".. , d 4".0 

h,O = Lu~~1an~1L~lt1v~~1n~~~~U TO • kJ/kg 

Q
4 = U1Ul~~11Ufv~1u~~1~5uau~~~uvn~1nL~~v~vlJUW~ kJ/kg 

Q4 = m, Cp,(T.-To)/m. 
, 
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, , 
c. .. 1':1 a.... Tz = v~~nU1v~~1~vvanvvn~1nL~1v~vlJU~~ , C 

Q
s = 
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U1Ul~~11Ufv~a~LUv~U1~ln~11U;~iu;1~ev~nvvn~1n 

Q = ,; 

~ ~ 
L~1v~vlJU~~ • kJ/kg 

Qs = Mz (hra - h,o)/m. . . , 
hr. = Lv~~1an~1L~1t1v~U1n~~~~U T •• kJ/kg 

U1U1~~11Ufv~1v~Una~~~vvn~1nL~~v~vlJUW~ , kJ/kg 

Q = m C (T -T )/m 
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~ Q.!eJ ~ .... 
L~v T 4 = vll~nU1v~Unan~nvvn~lnL~1v~vULL~~ , C , . 
Q7 = U1~11l~11Ufvu'v~1v~1~1tL~~vvfl1u~1fl;1~ev~, kJ/kg 

Q7 = M. (h~oO-ho)/m. 

LUv h = Lv~~1an~1 L ~1t1v~ 1v~1~illl'Ul~ ToO ' kJ/k,g .,4 , ,. 

2·3 ~Un11'il~~lLLanLU*a~~11~ftl~ 
E = Q IQ 

act.",.l ",ax 
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~ 3. 1tlUa -. 
u~~nU1v~1J11~1fl1A , . 

c l! 
v~~nU'Ill~Uflan~ , . 
a~11fl111~a'v~;1~~v~~U 

• 
U1U11l~11~1Uiu 1 kg 'v~~1~eu~ 

m C <T -T ) 
2 D2 :3 ... 

• 196 C 

23734 kg/h 

0.5095 kg 
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(6) 



-4-

• • Ii 
~11~10~~lL~lt'O~Un~n~ 

~1~11~10~~~'O~~1~OOa'"tL~11~~ • 
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4. ~NN~ll 

1.382 kJ/kg K 

158453 kg/h 

1 kJ/kg K 

8818.7 kJ/kg 

~~~~lUU1t~ni~N (E~~~iveness) 'O~~luanLU~aUftl1~10ULnU 0.7 
, , . 

~t~1~1"1~11 U~~1"~11~10~nL~;~lU~luooa = 629.82 kJ/kg 

~~1"~lUOoa~U1t~v~1~ = 629.82 x 23734/8818.7 

= 1695.05 kg/h 

~ll~q~~uooanl~lU 24 ili~~ Ln~L1Nl 90 lU 
• 

• IQ .. .:-!.l ... '1 .. t 
u'~l~'luooanu't~a~l~n~~~~ = 1695.05X90x24/1000 

= 3661.3 tons 
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