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) You are operating a CSTR with a coil in it. The reaction is first-order, liquid phase,

and exothermic. The rate of flow within the coil is high enough so that its temperature

does not change significantly as it flows through the coil. Calculate what temperature
you should have of the material within the coil. (15 )

Reaction: A - B 1A = -kCp

Desired operating temperature: 200 °C.

Value of k at 200 °C: 2 X 102%sec’.

Heat capacity of all components: 0.7 J/(g)(°C).

Density of all components: 50 g/m’.

: AH;: -14,000 J/(g-mole).

| Volume of reactor; S0m®,

r Inlet (and outlet) flow rate: 0.5 m*/sec.

 Inlet is pure A, with a concentration of 0.5 g-mole/m’,
Temperature of inlet stream is 80 °C. ‘
Overall heat transfer coefficient between fluid within coil and contents of
reactor: 72 J/(hr)(m?)(°C).

Surface area of coil for heat transfer- 100m?,




