
MODULE TITLE  :  ENGINEERING DESIGN

DESIGN PROJECT

TUTOR MARKED ASSIGNMENT 2

NAME........................................................................................................................................

ADDRESS .................................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................... HOME TELEPHONE .....................................................

EMPLOYER..............................................................................................................................

...................................................................................................................................................

...................................................................................................................................................

...................................................... WORK TELEPHONE......................................................

EDE - 2 - TMA (v1)

© Teesside University 2011

THIS BOX MUST BE COMPLETED

Student Code No. ....................................................................................................

Student's Signature ..................................................................................................

Date Submitted ........................................................................................................

Contact e-mail .........................................................................................................



Published by Teesside University Open Learning (Engineering)

School of Science & Engineering

Teesside University

Tees Valley, UK

TS1 3BA

+44 (0)1642 342740

All rights reserved.  No part of this publication may be reproduced, stored in a

retrieval system, or transmitted, in any form or by any means, electronic, mechanical,

photocopying, recording or otherwise without the prior permission

of the Copyright owner.

This book is sold subject to the condition that it shall not, by way of trade or

otherwise, be lent, re-sold, hired out or otherwise circulated without the publisher's

prior consent in any form of binding or cover other than that in which it is 

published and without a similar condition including this

condition being imposed on the subsequent purchaser.   



IMPORTANT

Before you start please read the following instructions carefully.

1. This assignment forms part of the formal assessment for this module.  If

you fail to reach the required standard for the assignment then you will be

allowed to resubmit but a resubmission will only be eligible for a Pass

grade, not a Merit or Distinction.

You should therefore not submit the assignment until you are reasonably

sure that you have completed it successfully.  Seek your tutor's advice if

unsure.

2. Ensure that you indicate the number of the question you are answering.

3. Make a copy of your answers before submitting the assignment.

4. Complete all details on the front page of this TMA and return it with

the completed assignment including supporting calculations where

appropriate.  The preferred submission is via your TUOL(E) Blackboard

account:

https://eat.tees.ac.uk

5. Your tutor’s comments on the assignment will be posted on Blackboard.
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1. Following on from the first TMA in this module, produce a design report

for ONE design of the product based on ONE of the scenarios covered on

the following pages.  The report should contain, where appropriate:

• Title page

• Acknowledgements

• Summary

• Contents

• Introduction

• Basic Product Design Specification

• Design Parameters

• Simple Description of chosen Design

• Design Evaluation

• Detailed drawings of the design, including dimensions,  such that its

constructional features can be seen* 

• Conclusions

• References

• Appendices.

*Drawings should be submitted as complete engineering drawings

done using MicroStation  (or other CAD software).  If the maximum

size of printing is A4 then several sheets, each showing a different

view of the design, will probably be needed to show sufficient detail

for the design to be constructed.  In this case, all views should be

clearly labelled and all sheets numbered.  Only computer-produced

drawings will be marked: it is not acceptable to submit hand-drawn

work.  You should therefore submit the computer files along with the

printed hard copy.  

Note: you may have to invent information to make the Report complete.  
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2. Having used MicroStation (or other CAD software) as part of your

Design Report, evaluate its value TO YOU in terms of:

• costs

• functionality

• compatibility.

SCENARIOS

Either

(a) Bicycle Rack

When a full design specification was produced and the weighted objective

procedure carried out, it was found that a tow bar mounted rack was the

best solution.  This would bolt to the tow bar once the tow ball has been

removed.   

The dimensions of the tow bar bracket are as shown in FIGURE 1.  The

330 mm dimension refers to the distance from the ground to the bottom of

the bracket.  In order to avoid the bikes fouling the car, it should be

assumed that no part of either bike should protrude beyond the face of the

tow bar bracket.
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FIG. 1

The two bikes to be carried have the dimensions shown in FIGURES 2

and 3.  The width of the handlebars of the man’s bike (FIGURE 2) is

420 mm whilst that of the lady’s bike (FIGURE 3) is 630 mm.  The width

across the pedals is 360 mm in both cases.  

Your good friend Fred has offered to help build the bike rack and he has

access to the following materials and equipment:

Square section steel tubing 25 mm  × 25 mm, 2 mm thick

Steel plate 8 mm thick

Steel strips 25 mm wide by  6mm thick

Brazing and welding gear

A powered hacksaw

A Pillar drill.

Design a suitable rack that can be made using Fred’s materials and

equipment.  It is not necessary to worry about stresses, the materials are

capable of exceeding the strength requirements of any design, and the

rack should be designed to ‘look right’.  
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As part of the Design Report, you should produce:

(i) An arrangement drawing showing the outline of the bikes on the

rack.  This does not need to be very detailed or show any dimensions

but should clearly demonstrate that the rack will enable the two bikes

to be carried without fouling the car or the ground.

(ii) A detailed engineering drawing of the rack only, showing front and

side views with all dimensions required for manufacture shown on

them.   

FIG. 2
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FIG. 3

OR

(b) Heat exchanger

Based on a full Product Design Specification, the shell and tube heat

exchanger to be used will replace part of the pipe connecting the existing

reactor feed inlet and the storage tank.  This pipe is an 80 mm internal

diameter pipe which has a wall thickness of 4 mm.  The connections

required on the heat exchanger will have the same internal diameter and

wall thickness as the pipe and are to be made using flanges which are

150 mm diameter, 15 mm thick and joined to an identical flange on the

pipe using 4 M10 nuts and bolts equally spaced with centres 15 mm from

the circumference of the flange.  

The maximum horizontal space between the storage tank and reactor inlet

is 7 m.
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The large amount of cooling required means that water (rather than air)

will need to be used for the cooling and this is to be supplied via a 42 mm

internal diameter pipe, wall thickness 4 mm, fitted with a 100 mm flange,

10 mm thick with 4 holes equally spaced with centres 12 mm from the

circumference to allow M8 nuts to be used for the connection to a similar

pipe and flange on the water pipe.  For higher efficiency, the water will

flow in the shell counter current to the process fluid within the tubes.  

96 tubes are required of 12 m length  to give the required heat exchange

surface area and each tube will need to be 20 mm internal diameter (to

maintain the required flow velocity of process fluid), of 4 mm wall

thickness  (for strength) and at centres 50 mm apart.   Square pitch is to be

used to enable easier cleaning.  The tube headers are semi-spherical of

diameter D (the diameter of the shell) and 10 mm wall thickness.  The

tube plates are 6 mm thick.

The total shell area per tube pass is to be 0.2618 m2.  Four shell side

baffles are required to maintain the required water flow velocity and level

of turbulence.  The baffles will be equally spaced and will be of height

0.7D (D =  diameter of shell).

The baffles and any pass partition plates used will be 5 mm thick to give

them the required strength.

For safety reasons, the shell will be covered by 100 mm of lagging.  

You will be required to draw a central cross-section of the heat exchanger

and a view of the tube plate at either end of the exchanger.  
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OR

(c) Front Panel of Circuit Trainer

An analogue/digital circuit trainer is required for open learning students

to use to build circuits as part of their electrical/electronic practical work.  

The circuits that are to be built can consist of up to five integrated circuits

and their associated discrete components.    

FIGURES 4, 5 and 6 each show a block diagram for each system of the

intended design:

(i) Power supply consisting of

• 240 V supply input

• Power ‘on’ indicator

• +5 V output

• +12 V output

• –12 V output

• 0 to +12 V variable output

• 0 to –12 V variable output

• Output short-circuit indicators for ‘+’ and ‘–’ supplies.
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FIG. 4

(ii) Function Generator capable of 

• generating sinusoidal, triangular and square waveforms

• variable amplitude

• variable frequency

• frequencies in the ranges 0 to 100 Hz, 100 Hz to10 kHz and

10 kHz to 1 MHz.

Power supply
Fixed output

Variable output

Mains
switch

Variable supply controls (±12 V)

Power-on
indicator

Short-circuit
indicators

(+ and – suppliers)
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FIG. 5

(iii) Multimeter capable of measuring 

• resistance

• voltage 

• current.

FIG. 6

Multimeter Output

GND mA

Ω
V
I

V

Function generator Output

Sin/Tri/Sq

Frequency
adjust

Frequency range
(0-100, 100-10k, 10k-1M Hz)

Amplitude
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You will be required to draw a plan view of the front panel to show the

mounting of the various controls, etc.  A photograph of an example of an

existing circuit trainer is given in FIGURE 7.  

FIG. 7

Breadboard
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