J0W0 TIh WAT SN,
G346 /1 /34 / 2019—20 E100— |
TITRIGT: f&Tidh ol 3rdear 2020

fasife

e Yoy SRET Jar (@ T /Ry wme afer—2019 @1 (Rsmos
WEI-T-5/%—1,/2019) & &A # YaggNr qfad fbar o & 5 e feve
PR U5 v BfAde oo T4 suswae S50 @ uigusH & wifRd avd U

oterr AreT e 8-
& AT
wfFferT og SffEr dar wlem ¥Y wGNS YBR B Freag | TS 8-
W 9 93
fora v 3 wen T | o 3w T
1—TTg f2=al 25 (AT e 3 ) 75
2] fwy (At Son0— |, HP0 Sono—|, 100 (@ weT 3 &id) | 300 | 375 | 230 (@7 Huer
faer g5fio- 1, H gofo— |, Dfeer gofo—|,
SUSEIIS SO0~ |
feia weq um
vy yel @Y e T | oA > Y

L~ 2

1—HTHN gy

25 (YUPd U 3 3()

75

-7y fawg (Rifder goflo— ||, FPo goito— ||,
faega gofo— |1, A gofto— |1, Bfwer gofo— |,
SUSE IS Fofo— | |

100 (YT U 3 D)

300

375 2.30 (I15) Tver

BfAbel SO0 Td TUSKEIIW SoN0 BT UIGASGH IMANT @ dewIse

http://uppsc .up.nic.in X IucrEr

=

4-“;‘—&’15101 L iy

(@RI HaR A

e i |
%

El



Syliobus for the post of Assistant Direcfor (Faciory)
for one of the prescribed subjects as

INDUSTRIAL ENGINEERING

Paper - L.
Note: Answer any Five questions, at least two from each part.
FART ‘A’

(A) Statics and Dynamics: Suspension cabiles, Friction, Trusses, Principle of virtual
work: Kinematics of rigid bodies — plane motion, absolute motion; Kinetics of rigid
bodies — plane motion, force, mass and acceleration, work and energy. impulse
and momenium.

(B) Theory of Machines: Velocity and acceleration of links: Cams; Gears and gear
trains: Clutches; Belt drives; Brakes and dynamometers; Flywheel and governors;
Balancing of rolating and reciprocating masses and muifi-cylinder engines; Free,
forced and dc:rfr"lped vibrations; Critical speed.

(C)Mechanics of Solids: Sfress and sirain in two dimensions; Mohr's circle: Strain
rossefes: Torsion of circular shafts; Stresses and deflection due to bending of
beams; Castigliano's theorem:; Shrink fif; Stability of columns.

(D) Materials Science: Afomic structure; Crystal systems; Imperfections; Polymers;
Flastormers and ceramics; Mechanical behaviour of materials; True and
conventional stress-strain curves for common engineering materials; Strain
hardening; Fracture, creep and fatigue.

PART 'B’

(A) Manufacturing Science & Produciion Processes: Merchant's theory; Taylor's
equation; Machinability; Conventional manufacturing processes — Casting and
welding, the relafed defects; Unconventional manufacturing processes — EDM,
ECM and ulirasonic machining; Forming processes — High velocity forming.
explosive forming; Surface roughness and ifs measurement; Gauges,
Comparatiors, Jigs and fixtures.

(B) Basic Production Management: Scientific Management; Work analysis — time and
motion study, work sampling: Value engineering; Line balancing and work
station design.

(C)Basic Operations Research: Graphical and simplex method for linear
programming; Transportation and assignmenf models; Elementary queueing
theory.

(D) Basics of Project Management: Need for management of projects, CPM and
PERT methods, Project cosling; Projeci crashing; Slack and fioat determination;
Resource allocation problem—resource leveling and resource balancing.




Paper = |l
Note: Answer any Five questions, af least two from each part.
PART ‘A’

(A} Thermodynamics: Applications of first and second law of thermodynamics;
Detailed analysis of thermodynamic cycies.

(B) Fluid Mechanics: Reynold's transpori thecrem and its applications; Ideal fluid
flow: Velocity distribution for laminar and turbulent flow in pipes; Dimensionless
analysis and similitude; Forces on immersed bodies and boundary layer over
flat plate.

(C)Heat Transfer: Conduction in the presence of heat sources and sinks; One-
dimensidonal unsteady conduction; Time constant for thermocouples;
Momenium and energy equations for boundary layers on a flat plate;
Dimensionless numbers; Free and forced convection: Nature of radiant heat:
Basic radiation heat transfer.

(D) Energy Conversior: Combustion phenomenon in S.L. and C.l. engines;
Carburetion and fuel injection; Classification of hydraulic turbines and specific
speed; Centrifugal and reciprocating pumps; High pressure boilers.

BEART ‘B’

(E) Refrigeration and Air-Condifioning: Vapour compression, vapour absorption and
air refrigeration systems; Properties of importani refrigerants; Psychromeiric
properties and relafions; Use of psychromeiric char; Esiimation of cooling load.

(F) Quality and Reliability: Quadlity needs and parameters; Statistical quality control
charts —%, R, p. 0, ¢ and u charis, operating characteristics curve; Quality

assurance — single and double sampling plans, sampling with rectification,
operating characteristic curve, average sample size; Reliability — measurement
for parallel and series systems; Life expectancy; Types of mainfenance.
(G)Production Planning and Conirol: Types of produciion systems; Plant and
machinery layaut considerations and fechniques; Aggregate planning; Inventory

d control models for discrete demand and single-period stochastic

planning an
ification schemes; MRP,

demand: service level and safetly stock; Materials class
MRP-Il, CRP: Scheduling and sequencing methods; JIT production system;
KANBAN systems; Productivity.

(H) Engineering and Managerial Economics: FEconomic evaluation techniques —
present worth, future worth, annuity, IRR, ERR methods; Depreciation techniques;
Financial statements — balance sheet, profit and loss account, financial ratios;
Financial insiruments — shares, debentures, bonds: Financial instruments’

evaluation.
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Post: Assistant Director (Factory)

Syllabus for Chemical Engineering
Paper =1

Notfe: In all five questions should be answered by
the candidates, with at least two from each part

Part - A

1. Material and Energy Balances: Engineering Dimensions and Units; Gas
Laws and Vapor Pressure; Conservation of Mass and Energy; Materici
Balonce withew and withoui Reactions and Recycle

Operations Involving Parficulate Solids: Properties and Handling of
Parficulate Solids; Size Reduction- Crushing and Grinding and
Related Equipment; Parficle Classification; Mixing of Solids and
Pastes; Sedimentation and Settling; Centrifugal Separators

2. Thermodynamics: Perfect Gas Laws; Real Gases; General Energy
Equations; Change of States; Laws of Thermodynamics; Concept of
Chemical Equilibrium; Free Energy and its Applications; Fugacity
and Activity Coefficients

3.. Fluid Flow Operations: Pressure Measuring Devices; Viscosity of
Fluids; Equations of Fluid Flow for Compressible and Incompressible
Fluids; Laminar and Turbulent Flow in Pipes; Reynolds Number;

~ Pressure Loss; Economic Pipe Selection; Metering of Fuid Flow;
Similarity Between Energy, Mass, and Momentum Transfer, Non-
Newtonian Fluids; Ceompressors, Pumps, Fans ond Blowers:
Classification; Properties; Characteristic Curves; Parallel and Series
Operations; Noise; Agifation and Mixing of Liquids

4. Hea! Tronsfer Operalions: Conductfion: Basic Concepts; Film
Coefficienis; Composite Wall; Log Mean Values; Lagging Materials
ond Cirilical Insulalion Thickness; Convection: Forced and Natural
Convection; Film Coefiicients, Heat Exchangers; Heat Transfer to
Fluids with Phase Change; Radigfien: Laws and Factors Governing
Radiative Heat Transfer; Combination of Heat Transfer Modes:
Unsieady-siate Heal Transfer
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1. Mass Transfer Operatfions: Diffusion; Convective Mass Transfer; Phase

Equilibrium; Mass Transfer with Phase Change; Evaperction and Drying:
Evaporation Equipmeni and Operation Methods; Heat Transfer
Coefficieni in Evaporators; Single, Double and Multiple Effect
Evaporators; Drying: Water Vapor Pressure and Humidity; Psychrometric
Charts: Equilibrium Moisture Content of Materials; Methods of Drying:
Constant and Falling Rate Drying Curves; Equipment for Drying;
Crystallization: Solubility Curves; Crystallization: Crystallizers

Gas-liquid and Vapor- liquid Separafion Processes: Types of
Separation Processes and Methods; Equilibrium between Phases; Single
and Mulliple Equilibrium Stages; Mass Transfer between Phases;
Humidification: Absorption, Driving Force, Packed Absorpfion Tower,
Bubble Plate Absorption Tower, Absorption Tray Efficiencies; Vapor-
Liquid Separafion Processes: Vapor-Liquid Equilibrium; Constant Boiling
Mixture: Disfillation Methods; Voldatility; Simple Distillation Methods;
Distillation with Reflux and McCabe-Thiele Method; Distillation Tray
Efficiencies; Azeofropic Mixtures

. liquid-liquid and Solid-Liquid Separation Processes: Single and Multi-
stage Stage Lliquid-liquid Exiraction Processes; Equipment for Liquid-
Liquid Exiraction; Filiration- General Relationships; Constani Pressure
and Constant Rate Filiration; Liquid-Solid Leaching: Basic Concepis
and Equipment; Equilibrium Concepts: Single and Multi-stage
(Counter-cument) Leaching

. Chemical Reactions and Reaciors and Process Confrel: Zero, First,
Second and Nondinear Order Reactions; Half-life and Doubling Time;
Consecutive Reactions: Mixed Bafch Reactors; Plug-Flow Reactors;
Completely Mixed-Flow Reactors; Mixing Models; Comparison of
Reactor Performance; Process Confrol and Insfrumentation: First and

Second Order Systems; Physical and Block Diagrams; Input,
Controlling, and Actuating Means; Final Control Elements; Input
Functions and Their Type: Oscillatory Element; Control and

Measurement of Concentration, Flow, Level, Pressure, Temperature
Contirol Systems; Mechanical Dampers; Disfillafion Column Conirol;
Computer Aided Process Control



Post: Assistant Director (Factory)

Syllabus for Chemical Engineering
Paper - [l

Nofe: In all five guestions should be answered by
the candidates, with at least two from each part.

Parf A

1. Process Fguipment and Plant Design: Cylindrical and Spherical Vessels;
Theories of Failures; Types of Formed Heads; Crown and Knuckle Radius;

Static and Dynamic Stresses; Longitudinal and Circumferential Stresses; -

Joint Efficienqy

. Materials of Constiuction: Corrosion and Application of Corrosion Resistant
Materials; Polyethylene, Polypropylene; Poly Vinyl Chloride; Rubber;
Teflon,: Glass; Cast Iron; Lead; Stainless Steel; Monel; Hestelloy; Nickel

Alloys; Titanium Alloys; Insulating Materials

. Energy Resources and Conservalion: Renewable and Non-renewable
Energy Resources; Solar Energy; Fossil Fuels-Classification and
Composition; Physico-chemical Characteristics and Energy Content of
Coal, Pefroleum, and Natural Gas; Wind Energy; Biomass and Biogas;
Energy Use Pattern and Future Energy Needs; Energy Conservation
Policies; Combustion: Uliimate Analysis of Coal; Proximate Analysis of Coal;
Analysis of Fuel Gas; Heating Value of Fuels; Combustion Chemistry and
Equations; Combustion of Solid, Liquid and Gaseous Fuels; Air for

Combustion

. Incrganic industies: Sfeam and Wafer: Water Treatment; Distribution of
Water; Saturated and Superheated Steam; Inorganic Indusfries: Acids:
Hydrochloric, Hydrofloric, Hydrobromic, Sulfuric, Nitric Acids; Cement and
Lime; Chloralkali; Nuclear; Explosives and Propellants; Ferfilizers
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Pari B

. Organic Industries: Pefroleum Refining; Petrochemicals- Methane,

Ethylene, Acetylene, Propylene, Butene; Polymerization Techniques;
Chemicals from Aromoﬁcs;":ﬁbé‘s"fféides and Insecticides; Paint and
Varnish; Oils, Soap and Detergents; Fermentafion indusfries and Herbal
Products: Production of Alcohols; Mint and Essential Oils; Flavor and

Fragrance

. Industrial Pollution Control- Wastewater Treaiment: Sources, Type and

Effects of Pollutants; Collection and Transport, Preliminary and Primary
Treatment, Secondary Treatment, Tertiary Treatment, Sludge Treatment
and Disposal, Selection of Treatment Strategies; Design of ETP for
Industrial Wastewater Effluent from Paper, Tannery, Sugar, Distillery,
Dyeing, Feriilizer, Pharmaceutical and Pesticide Industries;

. Induskrial Poliution Conirol-Air Poliufion, Sclid Wastes and Noise

Pollution: Major Air Pollutants, Sources and Effects of Air Pollutants, Air
Quality Standards; Air Quality Confrol- Treatment of Gaseous and
Particulate Emissions, Dispersion of Pollutants; Solid Wasfe: Generation,
Collection and Characterization of Solid Wastes; Reuse, Recycling and
Combustion of Solid Wastes, Hozardous Wastes and their
Management; Noise Pollution: Measurement of Noise; Effect on Human
Health and Work Efficiency; Noise Abatement and Conirol

. Hazard and Risk Analysis and Safe Working Fractices and Fersonnel

Protection: Hazard Analysis; Risk Assessment and Management; Hazard
and Operability Studies: Fire and Fire Hazard: Fire Prevention and Fire
Fighting in Chemical Plants; Safe Working Fracfices and Personnel
Protection: Handling, Storage and Transportation of Materials; Intrinsic
and Extrinsic Safety; Safe Working Practices; Importance of Good
House-keeping; Work-place Safety; Personnel Protection Equipment;
Engineering  Decisions: Decisions Based on Technical,
Cost/Effectiveness, Cost/Benefit, Risk, Environmental and Ethical
Decisions
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