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LEARNING OUTCOMES
Upon successful completion of this module, students will have demonstrated

Knowledge

1.

Advanced knowledge of the principles underlying a range of engineering applications of
engineering dynamics and thermofluids systems.

2. Critical knowledge of the significance of different parameters in the performance of
engineering dynamics and thermofluids systems.

Skills

The ability to:

3. Independently and objectively analyse thermofluids systems in order to assess their
performance.

4. Design from first principles a range of psychrometric and heat transfer systems.

5. Predict failure load and stresses in components due to a range of failure criteria including
buckling.

6. Evaluate the dynamic characteristics of rotating systems and predict instability.

7. Model and analyse various dynamic systems and predict their response to numerous

forms of disturbance.

CONTENT SYNOPSIS

Amplified Content

Thermofluids:

First Law analysis of reacting systems: Molar enthalpies; isothermal combustion; enthalpy-
temperature plots; enthalpy of formation; enthalpy of reaction; adiabatic flame temperature.

Heat exchangers: heat transfer by convection and conduction; the LMTD design method;
shell and tube heat exchanger design and analysis; derivation of shell side heat transfer
coefficient.

Psychrometry: composition of dry and moist air, humidity and the psychrometric chart;
heating and cooling of moist air; the quality and quantity of supplied air; heating and
ventilation loads; cooling towers, principles of performance and analysis.

Transient conduction: finite difference methods; general conduction equation; the Biot
number; the Schmidt-Binder method; the Saul'yev method; convective boundary conditions.

Engineering Dynamics and Analysis of Materials

Forced vibrations with and without damping.

Mathematical model and analyse of various dynamic systems and prediction of their
response to numerous forms of external loading; non-constant excitation force; vibration
transmission and isolation; base excitation (seismic vibration); vibration measurement.



Two-degrees-of-freedom systems; definite and semi-definite systems; response to forced
excitation; dynamic vibration absorber; transverse vibration of beams.

Vibration of continuous systems using the energy and Dunkerley’s methods; higher order
natural frequencies; whirling and rotating shafts; dynamics of rotating shafts; critical speed
and whirling characteristics.

Strain energy techniques in stress analysis; axi-symmetrical stress systems; thick cylinders,
compound cylinders, rotating cylinders and discs; failure of components through excessive
deflection; buckling of struts.

The following mathematical techniques are used and developed at various times throughout the
module: differentiation and integration; solution of simultaneous equations; ordinary differential
equations; partial differential equations; Taylor series; numeric methods; solutions of second
order differential equations and double integration techniques.

TRANSFERABLE SKILLS

Understanding of scientific and mathematical principles and methodologies underpinning an
engineering degree and the ability to integrate these to achieve the solution to real
problems.

Understanding of engineering principles and the ability to apply them to analyse key
engineering processes.

TEACHING AND LEARNING METHODS:

Scheduled activities Independent study Placement Total
hours
Hours Detall Hours | Detail Hours | Detall
60 Lectures 100 Private study (library 160
and tutorials and on line), directed
reading, revision.
10 Formative 10 Private study activities 20
Assessment working towards

completion of formative
assessment work

10

Summative | 10 Private study (library 20
Assessment and on line), revision
for summative
assessment exam

Total | 200

The learning on this module will be through the use of lectures and tutorials. Additional tutorial
support will be mostly provided by the VLE.



ASSESSMENT METHODS

Required For KIS return to HESA
Seq. | Element % of module | Summary | Pass | LO | Written exam | Written Coursework Practical
(1) assessment | (3) Mark — central exam — (% of the (% of the
weighting timetable local element element
(2) (% of the timetable
element (% of the
element)
% Type % | Type | % Type % Type
4) §5 (6) (7)
1,2,
001 Exam 100 Exam 40 3.4, 0 0 0
5,6, | 100 | Exam - -
7
Assessment 001 Examination, contributing 100% to the overall module mark and assessing
ALL learning outcomes.
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