Cp = a + b*T + c*T2  + d*T3  

(H  =  (T1T2 CP(T) dT

For one mole

(^H  =  (T1T2 [ a + b*T + c*T2  + d*T3 ] dT

(^H = a*(T2 – T1) +  b *(T22 – T12) +  c *(T23 – T13)

2 3

         +  d *(T24 – T14)

             4

For ‘F’ moles where F = Feedrate

(^H  =  (T1T2 [F* a + F*b*T + F*c*T2  + F*d*T3 ] dT

(^H = F*a*(T2 – T1) +  F*b* (T22 – T12) + 

.                                     2

      +  F*c *(T23 – T13) +  F*d *(T24 – T14)

             3                          4
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Basis of calculation = 100 kg mole per hour of feed mixture

Problem 1. HEAT EXCHANGE FOR A (benzene - cyclohexene - cumene) MIXTURE

HEAT CAPACITY VALUES AS A FUNCTION OF TEMPERATURE

The heat capacity for the mixture can be calculated using coefficients (a, b, c, +d) for 

the mixture = a +b*10^ -5* T +c*10^ -8*T^2 +d*10^ -12*T^3

F=Feedrate

Heat capacity coefficients  Cp = a + bT + cT^2  +  d T^3

where T = deg C

kg mole/h

a

b*10^5

c*10^8

d*10^12

units of Cp = kJ/(mole *deg C)

BEN

benzene(g)

20

0.07406

32.95

-25.2

77.57

c-HEX

cyclohexane(g)

35

0.09414

49.62

-31.9

80.63

CUM

cumene(g)

45

0.1392

53.76

-39.79

120.5

F * a

F * b/2*10^5

F * c/3*10^8

F * d/4*10^12

benzene(g)

1.4812

329.5

-168

387.85

cyclohexane(g)

3.2949

868.35

-372.16667

705.5125

cumene(g)

6.264

1209.6

-596.85

1355.625

SUM of F * coefficient

11.0401

2407.45

-1137.0167

2448.9875

H = enthalpy

delta-H = F * a * (T - 200) + F * b/2*10^ -5*(T^2 - 200^2) + F * c/3*10^ -8*(T^3 - 200^3) + F * d/4*10^ -12 * (T^4 - 200^4)

Temp

      delta- H =

  delta- H =

F[kg mole /h] * Cp(kJ/(mole deg C) * T[deg C] = [MJ/h] 

deg C

        MJ/h

      GJ/h

700

13128.65269

13.1286527

Cp = a + b*T + c*T

2

  + d*T

3
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