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(1) Mathematics

(2)

(a>
thy

(¢)

(d>
(e)

(f)

3)
(hy

Theory of quadratic equations. Indices and logarithms.
Trigonometrical ratios, for any angle. Graphs of trigonometrical
ratlos. Solutjon of trigonometrical equaﬁlons.

Introduct.ion to the ideas of differential calculus. Funct.ions
and their graphs. Constants and varlables. Limits.

Simple applications of differential calculus.

Introduction to the ideas of the integral calculus. Standard
forms. Simple geometrical and dynamical applications.

Simple applications of the integral calculus. Mensuration of

simple solid figures. Calculation of areas and volumes. Centre
of mass. Movements of inertia. Length of arc. Areas of surfaces
of revolution, .

Elementary differential equations.

Partial differentiation.

Applied Mechanics

(al

(b

bt

(e)

(>

(e)

Statics:
Laws of equilibrium. Movements and couples. FPolygon of forces.
Rapson’'s slide.

Friction:

Law of dry friction. Friction angle. Friction clutches. Friction
on inclined plane. Friction on threads. Work done against
friction

Kinematics:

Linear and angular motion with acceleration. Cams. Velocity-time
and acceieration-time graphs.

Relative Velocity and Acceleration:

Relation motion between bodies moving in different planes,
Dynamics: -
Newton's laws of motion. The force equation. Atwood's machine.
Acceleration of connected bodles, Effect of simple air
resistance on motlion under the effect of gravity. The torque
equation. ~Conservation of momentum. Kinematic energy of
translation and of rotation. Flywheels. Potential energy.

Conservation of energy. Impulsive forces. Centrifugal force,




f)

(g

(h)

3

o

Qovernors including sleeve friction. Simple harmonic motion.

Simple pendulum. Simple vibrations: Dynamic balancing of masses
rotating 1in one plane. Basic dynamics of engine mechanism. Use
of piston velocity and acceleration formulae. Derivation of
piston displacement formula.

Stress and strain:

Direct stress and strain and modulus of elasticity. Shear stress
and strain and modulus of rigidity. Stresses on oblique planes.
Strength of simple connexions such as cottered or screwed
Joints. Resiliance due to direct stress. Suddenly applied loads.
Compound Bars: . .

Effect of direct loading and of temperature changes.

Beams:

Shearing Force and Bending moment diagrams for cantllevers and

simply supported beams. Stresses in beams of simple section. Use

of deflect.ion formilae.

Torsion: ' _
Torsion equations for solid and hollow round shafts. Torsion of
shaft fitted with liner. Power transmitted. Close coiled helical
spring.

Btruts:

Fecentric loading of short columns. Use of strut formulae.
Hydrostatics:

Flotation in two liquids of different densities. Total force and
centre of pressure on immersed surfaces such as tanks and
bulkheads.

Hydraul ics:

Bernoulli’'s equation and applleations. Venturi meter. Flow
through orifices under constant head. Force exerted by a Jet.

- Blade angle diagrams for a centrifugsl pump. Dimensional

(m>

analysis. Dynamical similarity. Water hammer. Reciprocating and
centrifugal pumps.

Control:

Flow and control problems. Trznsfer function. Block dlagrams.
Steady-state and transient respond.
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Heat Engines and T and Th ermggxnamic

(a)

(b

(€=}

<dd

(e)

f

-

B

(h)

Element.s:

First and second laws of thermodynamics and applications. Work
done assbclated with formula pvn = C.

Heat Transfer:

Conduction and thermal conductance., Radiation. Newton's law
of cooling.

Propert.ies of Steam:

calculation of change of enthalpy, internal energy and entropy
with and without change of phase. Use of steam tables and
entropy. Throttling and separating calorimeter.

Mixture of GQases and Vapours:

Applications of Dalton’'s law of partial pressure. aibbs-Dalton
law. Volumetrie analysis of a gas mixture. Steam condensers.
(Gases: S .

Boyle's law. Charles' law. Characteristic equation. Relations
between p, V and T when pVn = C.

Determinat.ion of n frowm graph connecting p and V. Proof of the

formula Cp ~ Cv = K/J. Calculations for expansions and
compressions on air compressors, internal combustion engines,
air pumps and- air storage. Reversible and -rreversible
processes. ’

Gas Cycless )

Use of entropy charts. Carnot cycle, constant pressure and
constant volume cycles. Diesel cycle. Dual cycle. Open and
closed cycles for gas turbines. Indicated and brakes thermal
efficiencies. Mechanical efficiency. Over-all efflelency.
Positive Displacement Compressors:

condition for minimum work. Isothermal efficiency volumebrlc
effictency. Actual indicator diagram. Multistage compression.
Expansion of Steam:

Throttling, expansion, work done and heat transfer.

Steam Cycle: _
Use of entropy charts. Isentropic  efficiency. Basic Rankine
Cycle. ‘Heat drop in turbines. Effect on thermal efficiency of
such modification as superheating, reheating, and regenerative
feed heating.
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Boilers and Evaporation:

Baslc calculations on the effect of condenser leakage and impure
feed on the dissolved solids and scales in bollers. Basic
calculations on evaporator and boller performance.

(k) Nozzles:
Flow through nozzles. Nozzle shapes. Critical pressure ratio.
Nozzle efficlency. Steam nozzle — supersaturation, total head
and flow measurement.

(1) Turbines:
Basic cycle and its modifications. Blade diagrams for impulse
and reaction turbines. Force on blades, work done on blades. Use
of enthalpyentropy charts to determine steas conditions at
varlous stages.

(m) Combustion:
Combustion equations, caleulation of stoichiometric air fuel
ratio, excess air. Determination of calerific value of fuels.
Avogadro's hypothesis. Basic analysis of exhaust gases. Relation
between volumetric and mass analysis of a gas mixture. CO,
content of exhaust gases. Power plant thermal efficiency.

(n) Refrigeration:
Reversed Carnot cycle. Vapour compression cycles. Fressure-
enthalpy diagram. Use of vapour tables. Coefficient of
performance. Properties of refrigerants. Use of flash chamber.

(o) Psychrometry: )
Psychrometric mixtures, Specific humidity and relative humidity.
Measurement of relative humidity. Air conditioning.

Electrotechnology

(a) Magnetic Clrcuit:
B - Hand B - At/m curves Their effect on the design of gimple
magnetlc circuits involving an air gap. Hysteresis.

(b) Electromagnetism and Electrostatice:

Mutual inductance. Energy stored In an electric field and In a
capacitor. Geperation of static electricity. Descriptive
treatment of voltage and current changes In an electric circult
Involving inductance, capacitance and resistance. Time constants.




(c)

(d>

~

(e

f)

(g)

(h

The Electric Circuit:

Kirchoff's laws. Network problems, Circuits involving nonlinear
elements.

AC Cireuit:

Fhasor representation of alternating quantities. Resistance,
inductance and impedence. Current and voltage relationships.
Power, apparent power (VA) reactive volt-amp and power factor
applied to RLC clrecuits. The impedence triangles. Reactive and
active components of current. Resonance. Capacitance and the
application of capacitors to power factor improvement. The
desirability of high power factors.

Distribution Problems:

Volt-drop. Single and double fed distributors. Distribiution
systems. DC 2-wire and 3-wire. AC single-phase and three - phase
3 -~ wire and 4 - wire.

DC Machines:

Parallel operation of shunt and compound generators. Equalizing
bars. Load sharing treated quantitatively. Applications of ward
Leonard systems. Steering gear. Suitability of DC motors for the
various types of work.

Faults and maintenance of machines. Overheating due to mechanical
and electrical defects. Sparking at brushes. Loss of residual
magnetism, etc. Commutation - methods of improving commutation.
Armature reaction; brush position.

Special DC wmachines - rotary transformer, rotary convertor.
Testing of DC machines. Output, efficiency and losses. Testing
methods. Direct loading, assessment tests and regenerative
tests. Use of the megger.

Motor Starters:

Adt.omatic types - reference to time and current control. The
drum controller for series motors. Calculations on starters.
General AC:

Production of an alternative waveform. Rectification. The sine
law. Frequency; amplitude, instantaneous and maximm values.
Relation between frequency, number of poles and épeed of =
machine. R.m.s. average values and form factor.

Phasor representation of an alternating quantity to glve
instantaneous and r.m.s. values.
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(k

[

Electronics:

Characteristics of electronic valves and transistors.
Parameters. Photo-electric effect. Effect of voltage feedback on
amplifier gain, input and output impedances. . Equivalent
elrcuits. DC amplifier, AC amplifier practical arrangement.
Three - FPhase Systems:

Star and delta (mesh) connexion for supplies and loads. Phase
and line relationships. Power. Three-phase 4-wire distributor.
The production of rotating magnetic fields. :
Alternators:

Construction of salient pole, cyclindriecal rotor and brushless
machines. Rotating armature and rotating field type. Speed
frequency equation. E.m.f. equation. Synchronizing and load

 sharing. Stator windings. Automatic voltage regulators.

(m)

(n)

(o)

(p>

)

Prediction of voltage regulation; synchronous-impedance method,
ampere-turn method. Synchronizing torque.

Induction Motors:

Construction. Principles of operation. Reference to rotor e.m.f.
and frequency. Torque conditions. Typical torque-speed curves.
Wound slip ring and cage types. Description of double wound type.
Starting methods. Speed and torque control. Vector diagrams.
Circle diagrams. Testing procedures.

Synchronous Motors:

Construction. Starting methods. Reference to use for power factor
correction.

Propulsion: .

Types using AC and DC machines. Turbo-electric drives:starting
methods; speed changing. Advantages and disadvantages of
electrical propulsion.

Single-Phase Motors:

Description of general common types. Starting.

DC Theory: ' .

Electromagnetic induction. The direct current LR ecircuit. Qrowth
and delay of current. The direct current (R circult. The
alternating current LR and CR circults. Rectification.
Transformers: .
Principle of operation. E.m.f. equation. Vector diagram.




(5)

(r

Efficlency. Equivalent circuit. Voltage regulation. Transformer
testing.

Instruments:

Qualitative treatment of e.g. dynamometer, watt meter, frequency
meter, power factor meter, rotary synchroscope, reverse power
relay, salimometer, telegraphs.

Naval Architecture

(a)

(4]

()

(d>y

(e)

General: .
Form coefficients. Wetted surface formulae. Simpson’'s rules
applied to areas, moment of areas, second moment of areas,
volumes, moments of volumes, centroids and centres of pressures.
Transverse Stability: ’

Centre of gravity. Centres of buoyancy. Metacentre. Moment of
statical stability. GZ curves. Cross curves of stability. Hydro-
static curves commonly applied to ship. Effect of free liquid
surface and subdivision of tanks. Dangers due to water accumula-
tion during fire-fighting. Effect of suspended weights. Practical
requirements to ensure stability at sea. Management of water and
fuel tanks. Filling and emptying of tanks at sea.

Longitudinal Stability:

Longitudinal BM and GM and statical stability, Centre of Flotat-
jon and its calculation. Moment to change trim by one centimetre.
Draught., Trim and Heel: '
Changes due to adding or removing fuel ballast or cardo. Changes
due to alteration in density in sea water. Changes due to bilging
of compartments, using the lost buoyancy and added mass methods.
Forces on rudder and stress in rudderstock. Heel when turning,
including effect of centrifugal force and of rudder. N
Resistance and Propulsion:

Derivation of Admiralty and fuel coefficients. The law of
corresponding speeds. Froude's law of comparison. Slmple problems
on the prediction of full-scale resistance from model
experiments. Simple problems involving the use of ep, dp, and
QPC. Simple problems on propellers’ pitch ratio. Wake factor,
True slip. Apparent slip. Thrust and power. Cavitation.



(6)

(f)

(g

Ship Construction:

Forces on ships under various conditions, including the effect
of panting and pounding. Construction of parts of steel ships.
Use of high-tensile steel and aluminium. Structural filre-protec
tion arrangements. Fire detection and extinction arrangements.
Fire precautions in port and in dry dock. Arrangements of car-
riage of dangerous goods in bulk. Bilge and ballast arrangements.
Levelling arrangements for damaged side-compartments. Dry dock-
ing. Ventillation of holds and ¢il fuel tanks. Design features
of ships for general and specialized trades.

Ship Measurement and Classification:

Meaning of classes and unclassed’ ships. Common terms used in
the measurement of modern steel ships. Common terms used in
tonnage measurements, e.g. gross tonnage, nett tommage, propell-
ing power allowance.

General Engineering Knowledge

(a)

(b)
(e)

d)
(e)

)

(g

h
1
(&)
(k)

Ability to transmit Information relating machinery components by
means of sigple drawings with supplementary notes and specifica-
tions.

Understanding of standard nomenclature in engineering drawing.
Properties and uses of materials normally found In the marine
field, and prucesses to which these materlials may be subjected.
Fire detection and fire-fighting equipment and 1ts uses.
Precautions against fire and explosions due to oil or gas in
machinery spaces and other enclosed spaces.

Safety precautions to be observed while at sem and 1In port.
Safeﬁy precaut.ions to be observed when personnel are working in
machinery space and other enclosed spaces.

Care of spare dear, tools, lifting and other equipment normally
used by machinery space personnel.

lypes of electrical insulation and their uses.

Simple ohmeter and insulation testing, continuity testing.

Fault tracing in electrical circults. Use of earth lamps.
General construction, maintenance and protection of AC and DC
machines.

Construction, care and malintenance of electrical batteries and
emergency systems.




N

(m)
(n)
(0)

(p>

(q)

(r)
(=)

Type motor-starting equipment in normal use.

Descriptions and sketches of structural members of steel ships.
Watert.ight doors, hatches, rudders, propellers, stern tubes and
assoclated equipment.

Preservation of ship's structure with special reference to the
machinery spaces.

Ventilation arrangements for pump rooms 1n tankers and oil fuel
tanks.

Fire precaution in port and in dry dock.

Pumping arrangements for peck tanks, double bottom tanks and
deep tanks.

Marine Engineering Knowledge

(a)

(b)

(c)

D

(e)

)

(@

(hy

1)

(¢ M)

(k>

Working principles and constructional details of marine diesel
engines.

Working principles and constructional details of steering gears,
wind-lasses, pumps, purifiers, evaporators, distillers,
condensers, heaters, refrigerators and other auxiliary equipment.
Constructional details, operation and maintenance of auxiliary
boilers including firing arrangements and boiler mountings.
Methods of determining boiler water level and correct working of
the water gauge.

Rout.ine boiler water testing methods, interpretation of results
and maintenance of correct boiler water ard feed conditions.
Properties and uses of lubricating oils, greases, packings and
Jointings.

Temporary and permanent repalrs to items of marine plant and
equipment.

Operation, testing and fault rectification of automatic control
and alarm systems.

Enmmeration and description of defects arlsing from the
malfunct.ioning and working of marine machinery, and remedies for
such defects.

Sources of vibration in machinery spaces and the effe~is of
intensity and period of vibration on machinery and equipment.
Methods of tracing and eleminating vibrations.

Routine operational duties of a First Engineer.
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(1) Mathematics
(a) Arithmetic :
Conversion of physical quantities invelving length, area, volume
or force from one system of unit to anothers Ratio and propor-
tion. Percentage.
(b) Algebra :
Indices, including fractional and negative types. Use of common
logarithms for multiplication, division. Powers and roots. Use
of Naperian logarithms. Simplification of algebraic expressions.
" Addition, subtraction, multiplication and division of algebraic
functions. Rearrangement of formulae. Factorization. Algebraic
fractions. Squares and cubes of Polynomials such as (a + b)® and
(a + bY° Simple equat.lons Quadratic equations and solution by
factorization or by completing the square. Proof of general
formula for solution. Simultaneous equations. Variations, direct
and inverse.
Graphical Work :
Simple graphs of statistics. The graph Y = ax + b either from
caleulated values or from experimental results. Calculation of
constants from graphs. Graphical solution from simple
simultaneous equations involving two unknowns. QGraph of Y =
ax® + bx + ¢ and graphical solution of equation ax” + bx + c=0
Trigonometry :

~

()

(d

—

Measurement. of angles in degrees and radians. Coaplementary and
supplementary-angles. Sine. Cosine and tangent of angles up to
360 degrees. Solution of right-angled triangles. Proof of sine
and cosine rules. Solution of triangles by these rules. Solution
of simple trigonometrical equations. Expansion of Sin. (A + B)
and Cos (A + B)
(&) Ceometry :

Properties of triangles. Sum of the angles. Relation between
exterior and interior angles. Isosceles and equilateral
triangles. Similar and congruent triangles.

The circle. Properties of chords and tangents. Angles In the
same segment, Angles at centre and circumference.
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Mensuration : _

Areas of triangle, Polygon, Parallelogram, Trapezium, Clrcle,
sector and segment of a circle and ellipse : Areas ' of obl igque
sections of regular solids of uniform cross-section. Area and
mean height by mid-ordinate rule and by Simpson's rules. Ratio
of areas of similar figures. Volumes and surface areas of prisms,
pyramids, frustums, spheres, cyclinders and cones. Ratlo of
masses, welghts and volume of similar solids of revolution.

(2) Applied Mechanics

(a)

b

(=}

«d>

Staties : .
Force as & vector. Trlangle and polygon of forces, resultant and
equilibrant of a system of a concurrent. coplanar forces.
Equilibriyvm of three coplanar forces. Moment of a force.
Couples. Moments of areas and volumes. Centroids and centres
of gravity. Conditions of equilibrium of solids. Necessary
force applied parallel to an inclined plane to pull body up - or
down the plane or to hold it stationary (including effect of
friction). Work done at uniform speed up the plane.

Friction :

laws of friction for dry surfaces. Coefficient of friction,
friction angle, energy and power loss due to friction in simple
bearings.

Acceleration on inclined plane.

Kinemat.ics :

Linear motion. Oraphs and equations for displacement, speed,
velocity and uniform acceleration. Simple cases of vector

change, of velocity and acceleration produced. Relative
velocities in on plane only. Angular motion. Equat.ions of
displacement, velocity and uniform acceleration.

Dynamics :

Wwork and power. Problems with constant force or force with
linear varistlon. Energy. Conservation of energy. Potent.1al
energdy. Kinetic energy of translation. Newton's laws of
mot.ion. Momentum and rate of change of momentum. Centrifugal
force and 1ts application to conical pendulum, unloaded
governor, curved tracks and machine parts. Stress in thin rim
due to centrifugal action.




(e)

)

(g

(h)

J)

(k>
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Machines :
Simple 1ifting machine. Graphs of load-effort and
load-efficliency. Linear law. Veloeity ratlo, mechanical

advantage and efficlency of the following machines: wheel and
axle, differential wheel and axle, rope pulley blocks,
differential pulley blocks, screw jacks, warwick screw, hydraulic
Jack, work-driven chain blocks and single and double purchase
crab winches. Reduction gearing.

Stress and Strain

Direct stress and strain. Shear Stress. Mooke's Law. Modulus
of elasticity. Ultimate tensile stress. Yield stress. Limit of
proportionality. Percentage elongation and reduction of areas.
Working stress. ' Factor of safety. Stress due to restricted
expansion or contraction of single members.

Beams :

Cantilevers and simply supported beams with concentrated or
uniformly distributed loads. Shearing force and bending moment
diagrams. Stress due to bending.

Torsion : .

Twisting moment due to englne crank mechanism. Strength and
stiffness of solid or hollow shafts or circular eross-szection.
Stress due to torslon. Power transmitted by shafts. Coupling
bolts.

Thin Shells :

Circumferential and longitudinal stress in thin eyelindrical and
spherical shells subject to Internal pressure.

Hydrostatics :

Equilibrium of floating bodies. Varlation of fluld pressure
with depth. Llevel control. Total force due to liquid pressure
on immersed plane surfaces horizontal or vertical. Centre of
pressure on a rectangular vertical plane surface or triangular
plane surface. both one edge parallel to the surface of the
liquid.

Hydraulic :

Full bore flow of liquid through pipes under constant head. Flow
through orifice. Coefficient of velocity, contraction of area
and discharge.
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Control :
Simple flow and control problems.

Heat _and Heat Engines

(a)

(4:))

(c)

(€ )

(e)

¢ 9

(9

(h)

Bagic Thermodynamic Principles : _

Properties, energy, the First Law of Thermodynanics, flow and
non-flow processes.

Flements :

Temperature and 1ts measurement. Linear, superficial and
volumetric expansion due to temperature changes. Coefficlents
and the relationship between them. Specific heat.

Heat Transfer :

Qualitative treatment of heat transfer by conduction, convection
and radilation. Laws of conduction and thermal conductance and
applications to problems.

Mixtures :

Heat and temperature problems tnvolving change of phase and not
more than three substances.

Gases :

Boyle's and Charles' Laws for perfect gases. Absolute
temperature. Characteristics equation. Constant R and its use
in simple problems. Isothermal and adisbatic expansion and
compression. Relation between P, V and T when pVn = constant.
Specific heat Cp and Cv and the relationship between them.

Alr Compressor :

Elementary principles and cycles of bperation Calculation of work
done. Indicator diagrams.

I.C. Endines :

Elementary principles and cycles of operation Actual indicator
diagrams. Work done and power developed. Fuel consumption.
Properties of Stesm :

Change of enthalpy with and without change of phase. Specific
volume of steam under various conditions. Throttling.
Separating and throttling calorimeters. Boiler_j_ efficlency. Use
of steam tables in problems referring to steam plant. Effect
of air leakage into condensers.
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Reciprocating Steam Auxiliary Machinery :

Mean effective pressure and work done. Advantages of using them
expansively.  Steam consumption per hour and per power-hour.
Thermal mechanical and over-all efficiencles of engines.

Boilers and Engines :

Boiler efficlency. Heat balance for engine and boiler trials.
Steam turbine :

Elementary principles. Simple velocity dlagrams. Thermal,
mechanical and over - all efficiencies. Steam consumption per
hour and output.

Combustlon : _
solid and 1liquid fuels. Higher calorific value. Chemical
equations for complete combustion. Theoretical minimm air
required Excess alr.

Refrigeration :

Vapour—compression cycle. Refrigerating effect. Cooling load.
Use of tables of properties of refrigerants. '

Boilers and Evaporators !

Change in dissolved solids die to contaminated feed Blowing down.

Drawing

The paper will test abillity to apply the principles of projection,
and candidates will be asked to draw a plan, elevation or sectlon
or a combination of these views of a piece of marine machinery from
information supplied. 411 the required information for the
completion of the drawing will be given in the question paper.

Electrotechnology

(a)

(b

General : .

Effects of electric current - chemical, magnetic, thermal

Production of light. Electric shock. Production of e.m.f. by
chemical, magnetic, thermal and 1light means. Electrical safety.
The Electric Circuit : ‘ '

" Units - ampere, ohm and volt. Ohm's Law. Series and parallel

circuits of sources of e.m.f. and of resistances Current
distribution in simple circuits. Non-linear resistors In
parallel with constant value resistors. Differences between e.
m.f. and p.d. Power and energy. Relationships between heating,
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(e)

(f)
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mechanical and electrical units. Conductor resistance, effects
of length, area, Material and temperature. Specific resistance.
Temperature. coefficient of resistance. Types of Insulation.
Wheatstone network bridge, Applications to steering gears,
resistance pyrometers, strain gauges, etc.

Electrolytic Action:

Theory of electrolytic dissociation applied to common solutions,
etc., acidulated water, copper sulphate and salt water. Uses of
electrolysis. Faraday's Laws. Electro-chemical equivalent.
Cells :

Primary (wet or dry Leclanche') and secondary (acid or alkaline)
types. Construction and principles, maintenance, charging.
watt-hour and ampere-hour efficiencies.

Magnetism and Electromagnetism :

Simple magnetic theory. Magnetic field. Lines of force. Field
strength. Fleld intensity. Magnetic fleld due to curremt In
stralght conductors, loops, coils and sclenotds. Relative
directions of current and field. Effect of iron; flux density.
Total flux. Reluctance. Permeability. Typical B/H and u/B
curves

Electro-magnetic Induction : )
Faraday's and Lenz' Laws. Magnitude and direction of induced
e.m.f. Force produced on a current-carrying conductor.
Electronics :

Knowledge of terms used in electronic circults. Thermionic
emission. | Conduction in  vacuum, gases, insulators,
semiconductors, and conductors. Rectification.

Alternating Current Theory :

The sinusoidal Wave, frequency, maxlmum, r.m.s. and average
values, Phasor representation of AC quantities. Phase
difference. The AC circuit. The inductor. Inductance and 1ts
effect on the circuit. The capacltor. Capacitance and its
effect on the .circult. The general series circuit.
Relationship between resistance, reactance and 1mpedance.
Simple trestment of power factor.

Instruments :

Principles and function of AC and DC switchboard indicating
instruments. Moving coil, moving iron and dynamometer types.
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Naval Architecture

(a)
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Uses of shunts aml serles resistances to 1increase the
range. The current. transformer and potential transformer for
Instrument work <(description and simple explanation).
Rectifiers and transducers.

Testing Methods and Measurements :

Resistances peasured by ammeter-voltmeter, by bridge and by
instrument. Simple ohmeter and insulation testing. General
insulation, continuity and millivolt-drop testing. Fault tracing.
Temperature measurement by resistance and thermo—electric effects,
Circuits :

Distribution systems for AC and DC Installations. Use of fuses
and circuit bremkers. Use of earth lamps.

Electrical Machines :

Construct.ion, general, and detalls. Maintenance and protection.
D¢ machines - fleld circuits (separate, shunt, series, and
compound).  Commutat.ing poles. Commwtation. Simple approach
to lap and wave winding. '
AC Generators :

Protection. Simple explanation of the alternator as a generating
unit. Parallel running &nd synchronizing procedure.

DC Generators :

Protection.E.m.f. and load voltage equation. Brief treatment of
theory self-excitation. ILoad characteristics. Methods of
voltage control. Parallel operation procedure.

DC Motors ¢

Need for starters. Types of starter. Speed and torque equatlons
Load characteristics. Speed control.

Transformers :

Elementary principles and general description.

General :

Displacement. Wetted surface. Block, mid-section, prismatic and
water-plane area coefficients. Tonne per centimeter immersion.
Applcation of Simpson’s First Rule to areas and volumes.
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Draught and Buoyancy :

Alteration of mean draught due change of density of water
Buoyancy and reserve buoyancy. Effect of bilging aﬁldship
compartments.

Transverse Stability :

shift of centre of gravity due to addition or removal of ballast.
fuel or cargo. Stability at small angles of heel (given the
second moment of area of the water plane or formulae). The
inclining experiment.

Resistance and Propulsion : _

Comparison of skin fractional resistance of hull with model at
different speeds. Rf = f.8.V.n and resldual resistance.
Admiralty and fuel coefficients. Relation between speed of
vessel and fuel consumption with constant displacement and
assuming that resistance varies as (speedin. Elementary treatment
of . propeller. Pitch, apparent slip, real slip, wake, thrust
and power.

Structural Strength :

Simple problems on strength of structural members to resist
liquid pressure. Loading due to heat of liquid.

Ship Construction :

Common terns used in the measurement of steel ships, e.g. length
between the perpendiculars, breadth over-all, moulded depth,
draught and freeboard. Definitions of ship-bullding terms in
general use. Descriptions and sketches of structural members 1n
ordinary terms of steel ships. Machinery seating arrangements.
Watertight doors, hatches. Rudders. Bow thrusters. Propellers.
Sterntubes. Watertignt bulkheads. Double bottoms. Anchors and
cables. Precautions necessary before entering empty oil fuel or
ballast tanks. Descriptive treatment of the effect of free
surface of liquids on stabillity.

The preservat.ion 1n good condition of the ship'é structure, in
particular the bilges, bunkers, tanks under boilers and
watert ight doors.

Ventilation arrangements (natural and mechanical) for pump room
in tankers and for holds and o1l fuel tanks.

Arrangements for the carriage of dangerous goods In bulk. Fire
detect.ion and extinction arrangements for passenger and cargo
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spaces. Fire precautions in port and drydock.

Fore and aft peak tanks, double bottom and deep tank filling and
pumping arrangements. Compartmental drainage. Levelling
arrangements for damaged side compartments.

Dry docking and maintenance of underwater fittings.

General Engineering Knowledge

(a)

(b>

()

(d>
(e)

o)

(@

hy
1)
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(1

~

(o)
(n
(o)

(p)

~

(q

(r)

Ability to transmit information relating machinery components by
means of simple drawings with supplementary notes and specifica
tions. )
Understanding of standard nomenclature in engineering drawing.
Properties and uses of materials normally found in the marine
field, and processes to which these materials may be subjected.
Fire detection and fire-fighting equipment and its uses.
Precautions against fire and explosions due to oil or gas in
machinery spaces and other enclosed spaces.

Safely precautions to be observed while at sea and 1n port.

Safety precautions to be observed when personnel are working in
machinery spaces and other enclosed spaces.

Care of spare gear, tools, lifting and other equipment normally
used by machinery space personnel.

types of electrical iInsulation and their uses.

Simple chmeter and insulation testing, continuity, testing.
Fault tracing in electrical circuits. Use of earth lamps.
General construction, maintenance and protection of AC and DC
machines.

Construction, care and maintenance of electrical batteries and
emergency systems.

Type of motor—star;ment equipment in normal use.

Descriptions and sketches of structural members of steel ships.
Watert ight doors, hatches, rudders, propellers, stern tubes and
associated equipment.

Preservation of ship's structure with special reference to the
machinery spaces.

Vent.ilatlon arrangements for pump rooms in tankers and o1l fuel
tanks,

Fire precaution in port and in dry dock.
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(s) Pumping arrangements for peak tanks, double bottom tanks and deep
tanks.

(8) Marine Engineering Knowledge
(a) Working principles and constructional details of marine diesel
engines.

(b) Working principles and constructional details of steering gears,
wind-lasses, 'pumps, purifiers, evaporators, distillers,
condensers, heaters, refrigerators and other auxiliary equipment.

(¢) Constructicnal details, operation and maintenance of suxiliary
boilers, including firing arrangements and boiler mountings.

(d> Methods of determining boiler water level and correct working
of the water gauge.

(@) Routine boiler water testing methods, interpretation of results
and maintenance of correct boller water and feed conditions.

(f) Properties and used of lubricating oils, greases, packings and
Jointings.

(g) Temporary and perwanent repairs to items of marine plant and
equipment.. :

(h) Operation, testing and fault rectification of automatic control
and alarm systems. ' ‘

(1) Emmeration and description of defects arising from the
malfunctioning and working of marine machinery, and remedies for
such defects.

¢(J) Sources of vibration in machinery spaces and the effects of
intensity and period of vibration on macliinery and equipment.
Methods of tracing and eleminating vibrations.

(k) Routine operational duties of a Second Engineer.

.
0 3 nﬁnQnsﬂ1n§uﬂ1anﬁﬁﬁaﬁﬂ1uﬂﬂﬁﬁanaL?niuﬁ1n

(1) Mathematics
(a) Conversion of physical quantities involving length, area, volume
or force from one system of units to another, Ratio and
proportion. Percentages.
(bY Indices. Simple simultaneous and quadratic equations.
variation, direct and inverse. Simplification of algebraic
R functions. Addition, subtraction, multiplication and division
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(c)
(d>

(e)

)
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of algebraic functions. Use of common and Naperian logar!thme.
Simple graphs of statistics. _
Measurement of angles In degrees and radians. Complementary and
supplementary angles. Trigonometrical ratlos. Sine, cosine and
tangent. of angles. Solutions of triangles. '
Properties.of triangles. Sum of the angles. Relation between
exterior and Interior angles. Isosceles and equilateral
triangles. Similar and congruent triangles.

The circle. Properties of chords and tangents Angles in the
same segnent. '
Angles at centre and clrcumference.

Areas of triangle, polygon, parallelogram, trapezium, circle,
sector and segment of circle and ellipse Ratlo of areas
of simllar figures. Volumes and surface areas of prisms,
pyramids, frustums, spheres, cylinders and cones.

Ratio of masses, weights and volumes of similar solids. Centre
of gravity of triangle. Mid-ordinate Rule, and Simpson's Rule.

General Engineering Science

(a)

(b{

(e)

d>

(e)

T3]
(@)

h)

N

(&)
(k>

Force as a vector. Triangle and parallelogram of forces.

-Resultant and equilibrant of a system. Moment of a force.

Couples.

Laws of friction for dry surfaces. Coefficlent of friction.
Linear motion. Relative velocities in one plane only. Equations
for displacement, velocity and uniform acceleration.

Work and power. Conservatlon of energy. Potential and kinetic
energies. Newton's Law of Motion.

Simple 1ifting machines. Velocity ratio, mechanical advantage,
rope pulley and hydraulic jack.

Direct. stress and strain., Sheer stress.

Cantilevers and simply supported beams with concent.rat.e_d loads.
stress due to bending and torsion.

Density, specific gravity and volumetric expansion of 1liquid.
Apparent. loss of welght, floating bodies, pressure heads,

'variation of fluid pressure with depth.

General concepts of transverse stability.
Relationship between speed of vessel and fuel consumption.
Elementary treatment of propeller.
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Heat Friilnes end Electrotechnology

(a)

(b

(e)

>

(&)

f)

(g
(h)

[§ B
k>

(D
(m)
()
(o)

p?

Temperature and 1ts measurement. Absolute temperature. Units
of heat and thelr relationships. Specific, sensible and Latent
heat.

Linear and volumetric expansion due to temperature changes,
effect on bunker capacity of denslty and temperature changes.
Qualitative treatment of ~ heat transfer by conduction,
convection and radiation. Laws of conduction and thermal
conductance and application to simple problems.

Boyle's and Charles’ Laws., Characteristic gas equatjons.
Sbecific heat capacity, Cp and Cv.

Principles ard cycles of operations of internal combustion
engines and reciprocating alr compressors. '

Chemistry of fuels, combustion air required Higher and lower
caloric values. B
Vapour compressson system, refrigerants, and working cycle.
Definitions and elementary treatment of saturated steam,
superheated steam, volatility, viscosity.

Effects of electric corrent - chemical,. magnetic and thermal.
Units - ampere, ohm and volt. Ohn's Law. Serles and parallel
circuits.

Batteries and circuits.

Current distribution In simple AC and DC cireuits.

Uses of fuses, circuit breakerz and earth lamps.

Principles and functions of AC and DC switchboard indicating
instrumepts.

Need for starters. Types of starters.

General Engineering Knowledge

(a)

by

(c)

)]
(e)

Abi1lity to transmit inforwmation relating machinery components by
means of  simple drawings with supplementary notes and
specifications.

Understanding of standard nomenclature in engineering drawing.
Properties and uses of materials normally found in the marine
field, and'processes to which these materials may be subjected.
Fire detection and fire-fighting equipment and its uses.
Precautions against fire and explosions due to oil or gas in
wachinery spaces and other enclosed spaces.
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Safety precautions to be observed while at sea and In port.
Safety precautlons to be observed when personnel are working In
wnachinery space and other enclosed spaces.

Care of spare gear, tools, lifting and other equipment normally
used by machinery space personnel.

Types of electrical insulation and their uses.

Simple ohmmeter and insulatlon testing, continulty testing.
Fault tracing in eletrical circuits. Use of earth lamps.
General construction, maintenance and protection of AC and IC
machines.

Construct.ion, care and maintenance of electrical batteries and
emergency systems.

Type of motor - starting equipment in normal use.

Descriptions and sketches of structural members of steel ships.
watert.ight doors, hatches, rudders, propellers, stern tubez and
agsociated equipment.

Preservation of ship's structure with special reference to the
machinery spaces. .
Vent.1lation arrangements for pump rooms in tankers mnd oil fuel
tanks. .

Fire precaution in port and in dry dock.

Punping arrangements for peak thanks, double bottom tanks and
deep tanks.

(5) Marine Engineering Knowledge

(a)

(¢:3)

(c)

(dy

(e)

f3

Working principles and constructional details of marine dlesel

engdines.
working principles and constructional details of steci ing gears,
wind - lasses, pumps, purifiers, evaporators, distillers,

condensers, heaters, refrigerators and other suxiliary equipment.
Constructional detalls, operation and maintenance of auxiliary
boilers, including firing arrangements and boiler mountings.
Methods of determining boiler water level and correct working of
the water gauge.

Rout.ine boller water testing mothods, interpretation of results
and maintenance of correct boiler water and feed conditions.
Properties and uses of lubricating oils, greases, packinés and
Jointings.
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1
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Temporary and permanent repairs to items of warine plant and
equipsent..

Operation, testing and fault rectification of automatic control
and alarm systems.

Enumeration and description of defects arising from the
malfunct.ioning and working of marine machinery and remedles for
such defects.

Sources of vibration in machinery spoces and the effects of
intensity and period of vibration on machinery and equipment.
Methods of tracing and eliminating vibrations.

Rout ine operational duties of a Third Engineer.
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HARBOUR DEPARTMENT

THAILAND

NOweoavunnnans S

This is hereby certified that

Certificate T . i iiiinernrrernnennnsnescssccnnannns

....... srrs st nannsann

is temporarily permitted to take charge

1 VR eeveen...Register NOvevsoeoseesy, 8t BANGEOE

Issued on the..... eeoday  of....ea.....

Expires on the........day of.......... [

Director General.
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ENDORSEFEMENT OF CERTIFICATES
GOVERNMENT OF THAILAND
HARBOUR DEPARTMENT

-
Issued under the provislons of the
International Convention on Standards of
Training, Certification and Watchkeeping

for Seafarers, 1978

EERR

1, the undersigned certify that the present Certificate, 1s lssued:

to ....... Ceerrhersr et a e ia s teerrrereserana it rsesesanansans who
has been found duly qualified in accordance with the provisions of
Regulation. ,....viirinnniniieiiiiennnncnecnnnnas of the International
Convent.ion on Standards of Training, Certification and Watchkeeping for
Seafarers, 1978, A5 ...voceevrvnnnneenees b, with the following

limitations only:

Date of Issue of this endorsement: .......... hressrecasateaatanas o
Signed .............iiiiae. [
Caviitinenanannan fresaan e

Authorized by the Directof General,
Harbour Department

Date of birth of the holder of the Certificate: ...........c.eeeeeen..
Signature of the holder of the Certificate: et eetererecannananas
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