
Syllabus for Level-10 Post Code: NCB/CME-01

Process Calculations and Thermodynamics

Steady and unsteady state mass and energy balances including multiphase, multi-
component, reacting and non-reacting systems. Use of tie components; recycle, bypass
and purge calculations; Gibb’s phase rule and degree of freedom analysis.

First and Second laws of thermodynamics. Applications of first law to close and open
systems. Second law and Entropy. Thermodynamic properties of pure substances:
Equation of State and residual properties, properties of mixtures: partial molar properties,
fugacity, excess properties and activity coefficients; phase equilibria: predicting VLE of
systems; chemical reaction equilibrium.

Fluid Mechanics and Mechanical Operations

Fluid statics, surface tension, Newtonian and non-Newtonian fluids, transport properties,
shell-balances including differential form of Bernoulli equation and energy balance,
equation of continuity, equation of motion, equation of mechanical energy, Macroscopic
friction factors, dimensional analysis and similitude, flow through pipeline systems,
velocity profiles, flow meters, pumps and compressors, elementary boundary layer
theory, flow past immersed bodies including packed and fluidized beds, Turbulent flow:
fluctuating velocity, universal velocity profile and pressure drop. Particle size and shape,
particle size distribution, size reduction and classification of solid particles; free and
hindered settling; centrifuge and cyclones; thickening and classification, filtration,
agitation and mixing; conveying of solids.

Heat Transfer

Equation of energy, steady and unsteady heat conduction, convection and radiation,
thermal boundary layer and heat transfer coefficients, boiling, condensation and
evaporation; types of heat exchangers and evaporators and their process calculations;
design of double pipe, shell and tube heat exchangers, and single and multiple effect
evaporators.

Chemical Reaction Engineering



Theories of reaction rates; kinetics of homogeneous reactions, interpretation of kinetic
data, single and multiple reactions in ideal reactors, kinetics of enzyme reactions
(Michaelis-Menten and Monod models), non-ideal reactors; residence time distribution,
single parameter model; non-isothermal reactors; kinetics of heterogeneous catalytic
reactions; diffusion effects in catalysis; rate and performance equations for catalyst
deactivation.

Instrumentation and Process Control

Measurement of process variables; sensors and transducers; PCID equipment symbols;
process modeling and linearization, transfer functions and dynamic responses of various
systems, systems with inverse response, process reaction curve, controller modes (P, PI,
and PID); control valves; transducer dynamics; analysis of closed loop systems including
stability, frequency response, controller tuning, cascade and feed forward control.


