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Introduction
This project is a collaboration 
between myself and a thermoplastics 
manufacturing facility based in the 
village of Kenfig, Bridgend. The 
motivation behind carrying out this 
project was the ability to apply the 
knowledge gained in my energy 
related modules throughout my 
degree to a real-world situation. The 
ability to have discussions with a 
plant manager at a working facility 
offered valuable experience and 
insights into the practical challenges 
of planning and implementing 
efficiency related engineering and 
management solutions.

Project Aims
• To experience how a working 

factory goes about measuring their 
energy usage and how potential 
areas for improvement are 
evaluated. 

• To explore the incentives for a 
business to strive for improved 
efficiency and reduced energy 
consumption.

• Carry out research into energy 
auditing techniques and how they 
are used to highlight areas for 
improvement in energy usage.

• To understand the importance of 
working towards improved 
efficiency on a global scale.

• To evaluate the feasibility of real-
world engineering solutions to 
improving efficiency in a 
manufacturing facility.

• To research why there is an 
increase in pressure on industry to 
reduce emissions.

Methodology
By applying the principles of a 
diagnostic energy audit to a working 
industrial facility, a comprehensive 
understanding of how an industrial 
operation physically measures and 
applies management techniques in 
order to reduce its energy 
consumption can be established. By 
collecting primary data and using 
data analysis to determine potential 
areas for improvement, the 
analytical, mathematical and 
practical skills that an engineer must 
possess will need to be 
implemented.

Results
Firstly, analysis into the perceived 
performance of the facilities Energy 
Management System (“EnMS”) was 
carried out. Employees with varying 
roles completed a detailed 
questionnaire designed by The 
Carbon Trust. 
Graph 1: Highlighting areas for improvement in the Energy 
Management System
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Comparison Between Communication 
Rating and Overall Rating 

Communication Rating (%) Grand Total Rating (%)

The results of this questionnaire 
suggested that whilst most of the 
employees at the facility perceived 
the “EnMS” to be of acceptable 
quality, Communication was 
perceived to be an area of weakness 
that requires immediate attention by 
multiple employees. Estimations for 
the financial savings and reductions 
in carbon footprint possible by 
implementing engineering solutions to 
achieve the energy conservation 
opportunities identified by the energy 
audit were then completed; 

Production ‘A’ Production ‘B’ Warehouse & 
Racking Area 

No. units for modification 36 30 33
Existing System 400W Low Bay 

(Metal Halide)
400W Low Bay
(Metal Halide)

400W Low Bay
(Metal Halide)

Proposed New Lighting Scheme 4 by 49W T5 Low Bay 
(LED)

4 by 49W T5 Low Bay 
(LED)

4 by 49W T5 Low Bay 
(LED)

No. Tubes per fitting (existing) 1 1 1
No. Tubes per fitting (new) 4 4 4
Control to be added No No Yes
Daily Load hours with added 
control (hrs/day)

24 24 6

Current Daily Load Hours 
(hrs/day)

24 24 24

Days per working year 363 363 363
Current annual operating hours 
(hrs/year

8712 8712 8712

Annual operating hours with 
added control (hrs/year)

8712 8712 2178

Electricity price (£/kWh) 0.088 0.088 0.088
Power of existing system 400W 400W 400W
Power of new system 196W 196W 196W
Running cost of existing 
system (£/year)

36x0.4kW= 14.4kW
14.4kWx8712 hours=
125,452.8 kWh,
x £0.088 = £11,039.85

30x0.4kW= 12kW
12kWx8712 hours=
104,544 kWh,
x £0.088 = £9,199.87

33x0.4kW= 13.2kW
13.2kWx8712 hours=
114,998.4 kWh,
x £0.088 = £10,119.86

Running cost of new system 
(£/year)

36x0.196kW= 7.056kW
7.056kWx8712 hours=
61,471.87 kWh,
x £0.088 = £5409.52

30x0.196kW= 5.88kW
5.88kWx8712 hours=
51,226.56 kWh,
x £0.088 = £4507.94

33x0.196kW= 6.468kW
6.468kWx2178 hours=
14,087.304,
x £0.088 = £1239.68

Annual savings (£/year) £5630.33 £4691.93 £8880.18
Total investment £9462 £9462 £9462

Payback time to the 
nearest Month 

20 24 13
Annual reduction in 
carbon footprint (kg CO2) 

0.25358 x 63,980.93 
=
16224 kg

0.25358 x 53,317.44 
=
13520 kg

0.25358 x 
100,911.096= 
25589 kg

Table 1: Results of LED replacement payback 
calculations
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Graph 2: Analysing Scrap Grinder energy usage patterns

Scrap grinders were left idling for significant 
periods of time, by automatically switching off 
grinders an annual saving of £14,534 could be 
achieved.

Conclusions
Industrial operations carefully measure their 
energy usage through analysis of energy 
invoices and through data logging systems 
such as through an interconnected PAC set-
up. By analysing the energy usage of specific 
machines and systems, targeted plans to 
improve efficiency in specific areas can be 
produced. Management of energy usage and 
efficiency is often achieved through 
implementing an ISO50001 accredited 
energy management system. 
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