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Name of the Examinations: B.E. FOOD TECHNOLOGY AND BIO-CHEMICAL
ENGINEERING SECOND YEAR FIRST SEMESTER - 2025

Subject : CHEMICAL ENGINEERING

Time : 3 Hrs Full Marks : 100

FUNDAMENTALS
Part 1 (50 Marks)

Instructions : Use Separate Answer scripts for each Part
Answer Question no. 6 and any three from the rest.

1.

(a) What is a fundamental unit and a derived unit? Give examples of one each.

(b) The flow rate of water through a pipe is 16 ft*/min. Taking density of water as 1g/cm’,
calculate the mass flow rate in kg/s.

(¢) The weight of an object is 320 N at a location where acceleration due to gravity is 9.82
m/s? _

(i) Determine the mass of the object in kilograms.

(ii) Express the mass of the object in FPS system.

2+8+8

A food product containing 65% water is fed into an evaporator at the rate of 510 kg/hr. How
much water has to be evaporated per hour so that the final product contains 30% water?

3.

6.

10
An aqueous solution of ethanol containing 10% by weight ethanol is continuously
distilled
at a rate of 1020 kg/hr in a distillation column. Ten percent of the feed is recovered as
distillate product (overhead) which contains 60% ethanol and 40% water. Calculate the
composition of the bottom product. '

10

When coal containing 75% C, 14.8% H, and 10.2% ash is burned in air, it gives a flue
gas containing 12.4% CO,, 1.1% CO, 1.5% O, and 85% N; on a dry basis. Determine the
following
(a) The mass of coal fired in kgs per kg mole of dry flue gas.
(b) The percent excess air used.

10

The combustible matter in a certain sample of coal is found to be 80% C and 20% H by
weight. 50 kg of coal is burnt with 1000 kg of air. The Orsat analysis (dry basis) of the
combustion gas showed CO; to CO in the ratio 3:2

Determine the percent excess air. 10

(a) State any two advantages of recycling a steam in a process.
(b)  Dry salt is to be produced at a rate of 26000 kg/hr by evaporating water from a
feed containing 25% NaCl. The brine (28% NaCl) leaving the evaporator may either
be recycled to the evaporator or may be discarded. If the brine produced is 30% of the
weight of dry salt, calculate the following:

(a) The feed rate if the brine is recycled
(b) The percent excess of the feed rate if the brine is discarded over that when the

brine is recycled.
4+16
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