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SECTION A (Compulsory) 

QUESTION ONE 

a) Define Concurrent Engineering and explain its importance in Engineering and 

business in general. [10] 

Urban areas in developing countries face significant challenges in managing solid waste, 

leading to environmental pollution, public health risks, and inefficient resource utilization. 

Your task is to design a c01nmunity-based waste management system that promotes 

recycling, reduces landfill use, and is easy to implement in low-income urban 

neighbourhoods. The system should be cost-effective, scalable, and encourage community 

participation. 

b) You are required to generate 3 different possible solutions that solve this problem and 

express the concepts in the form of clearly labelled diagrams. [10] 

c) Using 5 important factors for consideration in evaluating these concepts, use Concept 

Screening methodology to screen your concepts and remain with 2. Use an 

appropriate table in the process. [10] 

d) Assign justified weights to the factors that you used in b), stating why you assigned 
those weights, and conduct a concept scoring exercise using an appropriate table. [10] 
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SECTION B (Answer any 3 Questions) 

QUESTION TWO 

a) You are an environmental consultant hired by a beverage company to assess the 

environmental impact of plastic water bottles. Your task is to conduct a "cradle to grave" 

analysis for a single plastic water bottle from raw material extraction to disposal to 

evaluate the product's environmental impact [12] 

b) Discuss the importance of studying product lifecycle in the development of sustainable 
and environmentally friendly products. [8] 

QUESTION THREE 

a) Explain the Pahl and Beitz phase model of product development. [10] 

b) Using a relevant example, discuss how research and development have led to economic 
growth. [1 0] 

Page 3 of8 

EIE 3222 

Copyright: National University of Science and Technology, 2025 



·· QUESTION FOUR 
Figure Q4 below shows a schematic for a controller assembly. Calculate its design efficiency 

[20] 

Pressure Regulator 114 x 58 

' Adaptor nut- 25 x 18 

Conne(tor 

..--• Sensor • 48 x 32 x32 

PCB ass·embly -100 x 40 x20 

' Nut -20x3 
Metal Frame ·114 x 77 x51 .. _____ ..a 

• Screw - 10 x 9 
Strap- 50 x 20 x 16 

Plastic cover·155 x 51 xSl 

Knob -25 x2S 

Figure Q4: Schematic of controller assembly 
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QUESTION FIVE 

You are an industrial engineer working at a manufacturing plant that produces plastic 
injection-moulded co1nponents. The quality of the components is measured by their tensile 
strength (in MPa), which is influenced by four key process parameters. Your task is to use 
the Taguchi method to optimize these parruneters and in1prove the tensile strength of the 
components. The process parruneters are shown in Table Q5 below. 

Table QSa: Process factors and levels 

Level 1 Level2 

Injection Pressure 80 100 

Mold Temperature 40 60 

Cooling Tin1e 10 20 

Plastic Type Polypropylene Acrylonitrile Butadiene Styrene 

Two trials were done, and the results are shown below in Table Q5b 

Table Q5b: Results of experiments 

Experiment Tensile Strength 1 MPa - Triall Tensile Strength MPa - Trial2 
1 32.5 33.0 
2 34.0 34.5 
3 36.0 35.5 
4 33.5 33.0 
,. 
) 38.0 37.5 
6 35.0 35.5 
7 37.0 36.5 
8 39.0 39.5 

a) Show the full experimental layout of the combinations of levels for each factor in 
these experiments. [4] 

b) Calculate the average effects of the factors on these experiments. [7] 

c) Graphically represent these averages. [7] 

d) State the best combination of levels for the factors that give the best results [2]. 
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TAGUCHI DOE ORTHOGONAL ARRAYS 
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_____________ End of Examination. ____________ _ 
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