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1. BACKGROUND 

 

1.1 Company profile 

The Jacobs based Defy Appliances is a domestic appliance manufacturer located in Durban, 

South Africa. Defy's history can be traced back for almost 100 years. The name Defy came into 

being during the 1920's, and in 1932, the company manufactured the first electric stoves in South 

Africa.   

 

1.2 Plant profile 

The Jacobs factory manufactures approximately 2500 free-standing stoves, built-in ovens and 

hobs, tumble dryers, and console air conditioners per day. There are two shifts a day that are 

rotated amongst a workforce that is in excess of 700 employees that works six days a week, 

excluding Sunday.  
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Defy’s electrical usage is approximately ±11,000,000 kWh per annum with the compressed air 

system accounting for about 24% of the total plant energy usage. This data was collected by the 

installed energy metres across the site in 2017. 

 

This case study focuses on the implementation of recommendations provided in the compressed 

air system optimisation (CASO) report prepared by the National Cleaner Production Centre South 

Africa (NCPC-SA) in February 2015. The report recommended a number of projects to assist the 

site in reducing energy usage for this significant energy user (SEU). 

 

 

1.3 Nature of the challenges  

Before being introduced to the industrial energy efficiency (IEE) project in 2014, Defy experienced 

a few challenges with regards the compressed air system. With compressed air being a significant 

energy user, a lot of energy was wasted through leaks, thus increasing the need to run more 

compressors. The higher artificial demand also attributed to the lower pressure at point of use. 

 

1.4 IEE capacity building programme  

The energy sustainability engineer at the site is undertaking the energy management system 

(EnMS) expert level course, as well as developing an EnMS tailored to the plant. 

 

2. KEY ACHIEVEMENTS  

Key findings table  

Implementation period (yyyy-yyyy) February 2016 – March 2018 

Total number of project 8 

Monetary savings in ZAR  R811,769 

Energy savings in kWh 758,663 

Total investment made ZAR R2,292,700 

Overall % of total consumption saved ±2%of total electrical bill  

Total Savings from no cost interventions 0 

Payback time period in years 2.82 

GHG emission reduction (ton CO2e)1 790.91 

Number of females employed prior to 

implementation  

704 

Number of females employed after  

implementation 

788 

NB: The kWh rate used was R1.07/kWh based on data provided by Defy. 
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A baseline figure of how much compressed air energy was attained from extrapolated energy 

data collected on site from the initial CASO before permanent energy metres were installed. With 

the production unit data for 2015 captured, the baseline reached was 4.61kWh per unit 

produced.  

 

The main projects implemented commenced in February 2016, allowing the comparative data to 

be collected and reported on. From April to December 2016 it was 3.61kWh/unit, while it was 

4.15kWh/unit in 2017, and 4.15kWh/unit from January to February 2018.   

 

2015  535,017 units produced per annum 

  2,467,452 kWh (extrapolated figure captured from CASO baseline data) 

  4.61  kWh/unit 

 

2016  444,483 units produced per annum (April to December 2016) 

  1,604,798 kWh (figure captured from sub-metred data - installed March 2016) 

  3.61  kWh/unit 

 

2017  587,175 units produced per annum 

  2,439,454 kWh (figure captured from sub-metred data) 

  4.15  kWh/unit 

 

2018*  95,827  units produced per annum (January to February 2018) 

  398,361 kWh (figure captured from sub-metred data) 

  4.15  kWh/unit 
*January + February 2018 data collected 

 

The variation in baseline from 2015 to present represents physical energy saved from implemented 

projects equating to 444,483 + 270,100 + 44,080 = 758,663kWh saved through implementation from 

April 2016 till March 2018 (refer to the page 11 for calculations of the case study).  

 

All the data and utility information has been provided with this report. 

 

The savings from the numerous projects implemented could not be separated as they were not 

individually sub-metred. The overall reduction in electrical consumption by the compressed air 

system is thereby collectively represented to showcase the impact of all the smaller projects 

undertaken, such as isolating key areas to save compressed air when there was no production.  

 

There are ongoing projects that are being implemented that will potentially yield good savings. 

The projects include repairing leaks, as well as rolling out projects for line isolation and correct 

compressor setup to achieve greater energy saving. 

 

There is enthusiasm to realise the savings of these projects by many of the Defy personnel, 

maintenance and leadership included, thereby generating an energy-efficient culture. 

 

3. IMPLEMENTATION OF AN ENERGY MANAGEMENT SYSTEM  

Defy has initiated steps to implement an EnMS and work toward ISO 50001 certification. Policies 

have been developed which highlight the investment of all personnel, including senior 

management, to not only implement but also maintain these policies and projects as a means of 

striving for continual improvement. 
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Below is an excerpt of Defy’s energy policy that is currently being entrenched as part of the 

energy management system. 

 

“Defy appliances and its employees comply with all applicable national and international 

energy-related laws and regulations, and continues our activities in line with energy 

management system based on continuous improvement by procuring essential sources. 

 

Our approach: 

 

• Raise awareness of our employees and the society about energy efficiency and use of 

natural sources. 

• Ensure targets and objectives regarding energy are achieved.  

• Decrease energy consumption continually by improving our energy performance.    

• Use energy and natural resources efficiently for the products and activities. 

• Committed to achieving a 4% energy reduction per annum. 

• Committed to ensuring the availability of necessary resources.  

• Energy efficient technologies and applications for the production and our activities. 

 

Accompanying the quality, environmental, health and safety management systems and 

we strive to set a good model in the durable goods sector with regard to environmental 

efforts.” 

 

4. IMPLEMENTATION CHALLENGES  

The key challenges in terms of project implementation related to budget constraints, insufficient 

resources and overtime for carrying out the work internally. 

 

• The budget constraints could be mitigated by feasibility studies that support and highlight 

good return on investment (ROI). This is where the NCPC-SA was very helpful in introducing 

Defy to the SARS 12L tax incentive, which will allow them to obtain a rebate on their 

income tax due to actual energy saving by the company.  

 

• Personnel restraints as well as over-time required to implement future projects could 

potentially be mitigated by using either external contractors or hiring more dedicated 

personnel. Regardless, there is a potential for job creation. This would be true considering 

the leak management system which requires consistent attention to maintain savings. 

 

• The loss of improved savings between 2016 till 2017, from 3.61 kWh/unit to 4.15 kWh/unit, 

also posed an implementation challenge. This could be because of the lack of monitoring 

equipment installed, highlighting the changes that could have an impact on the achieved 

efficiency. A flow metre was purchased, but not installed. Installation of instrumentation in a 

compressed air system will alert personnel of improved efficiencies or losses of a system. 
 

• The other hurdle was to engender an energy-efficient culture among employees. This 

involved constant awareness and training to ensure correct use of compressed air. This 

took time to accomplish because of the built in “resistance to change” in human nature. 

 

• There were also several new pieces of equipment installed following the assessment in 2015 

that could also have increased the demand for compressed air: 
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2015:  

• Installed: Jier press, large press machine;  

• Plating plant - pneumatic pumps; and 

• Welding robot. 

 

2016:  

• Installed: Second-hand aries CNC punch machine;  

• Arpes welding machine – few suction cups, pneumatics for movements of 

welding tips, Grundig line - fairly short with hand tools +-10;  

• CNC milling machine (tool room); and 

• New primapower. 

 

2017:  

• Replaced 1 x CNC punch machine with primapower;  

• Installed decoiler for metal sheeting for press no. 1 (press running faster 

cycles); and 

• CNC milling machine (tool room). 

 

 

 

 



 

 

5. HIGHLIGHTS OF OPERATIONAL/ESO INTERVENTIONS   

5.1 Summary of all interventions  

 

Energy 

uses/users 

Energy 

sources 
Intervention 

Utility saving  

period 

Investment 

(ZAR) 

Savings 

(ZAR) 

Payback 

(Yrs.) 

Utility 

saving 

(Units) 

kWh 

GHG 

emission 

reduction 

(tonnes 

CO2e/year) 

CA Electrical 
Compressor replacement – Replaced ML350 

(350 kW) with Kaeser 571(315 kW) 
2016 - 2018 R1,786,000 

R811,769 2.82 758,663 790.91 

CA Electrical Metering for compressors 2016 - 2018 R15,000 

CA Electrical 
Installation of shut-off valves in production 

areas 
2016 - 2018 R289,000 

CA Electrical Purchased ultrasonic leak detector 2016 - 2018 R40,000 

CA Electrical Piping change by the compressor room 2016 - 2018 R29,500 

CA Electrical Installation of assembly Line Isolating valves 2016 - 2018 R76,200 

CA Electrical Vacuum generator upgrades 2016 - 2018 R22,000 

CA Electrical Leak repairs 2016 - 2018 OPEX 

TOTAL R2,292,700 R811,769 2.82 758,663 790.91 



 

5.2 Details of highlights  

• Opportunity identified: Compressor replacement 

• Changes made: The older Ingersoll Rand ML350 compressor which was operating at a 

higher kW (350 kW) rating and found to be only 65% efficient during the CASO report was 

replaced with a new Kaeser compressor (315 kW) with better efficiencies. 

• Results of changes: A new compressor was able to adequately cope with the plant 

demand while requiring less energy. There were also fewer breakdowns and failures using 

the newer compressor than the older compressor. 

 

• Opportunity identified: Metering of the compressors 

• Changes made: There were no electrical metres installed for the compressed air system 

during the CASO. However, it became obvious that because the compressed air system 

was a significant energy use, metering of this section was necessary for continuous 

improvement and energy efficiency.  

• Results of changes: Once energy consumption of the compressed air system could be 

recorded, costing could be correctly allocated to various items pertaining to production, 

reflecting a true cost per item. Accurate baselines could also then be derived from the 

collected data for continual improvement. 

 

• Opportunity identified: Shut-off valves for production plants 

• Changes made: Numerous shut-off valves were purchased and installed to isolate certain 

sections of the plant when there was no physical work being done in those sections. During 

the CASO it was highlighted that production shifts allowed for “stand-by” times where 

compressed air usage was still high because of leaks. 

• Results of changes: Isolating these areas resulted in a reduction in energy. Some areas still 

require the shut-off valves to be connected up for adequate isolation, but the hardware 

has been installed to reduce the compressed air demand in these sections. 

 

• Opportunity identified: Leak detector purchased 

• Changes made: Compressed air leaks can easily reduce the savings potential of a site if 

not managed correctly. Purchasing a leak detector assists the maintenance staff in finding 

and repairing leaks that could be costly. 

• Results of changes: Compressed air leaks is an ongoing project. Regular plant walk-

through’s are being conducted but not yet captured into a leak management system. The 

purchase of a leak detector is a big step in the right direction. 

 

• Opportunity identified: Piping Change at the compressor house distribution network 

• Changes made: The piping was split from a common system to a split system, entering the 

manifold at different points. 

• Results of changes: Even though this was done, it may have had some negative effects on 

the compressor control and efficiency of the system. With the existing setup, the 

compressors cannot “talk” to one another. This results in additional compressors being used 

to possibly reduce the pressure drop within the compressor house. 
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• Opportunity identified: Assembly line shut-off valves 

• Changes made: Out of the 15 assembly lines, six of them were fitted with isolation valves. 

This reduced the compressed air leak rate found in these sections (mainly because of all 

the leaking pneumatic tools used on each line). This was controlled by key access for each 

section, making each line manager responsible for energy usage in their own areas. 

• Results of changes: The direct leak rate was reduced when there was no production which 

is very good. However, this treated a symptom and not the cause because when these 

lines are open during production times, compressed air is still being wasted. 

 

• Opportunity identified: Vacuum generators upgraded 

• Changes made: A pilot press was retrofitted with newer vacuum cup technology which 

reduced the amount of compressed air required to accomplish the same task.  

• Results of changes: Even though it seems that this project could yield a good savings 

opportunity, it was recommended to have a direct savings project done to validate 

exactly how much compressed air can be saved. With that data, it can then be 

extrapolated out with direct ROI being allocated for installation of this technology to each 

press.  

 

• Opportunity identified: Leak repair  

• Changes made: As mentioned, leak repair is an ongoing project, and a leak detector has 

been purchased. 

• Results of changes: Even though this project falls under maintenance, it is increasingly 

difficult to properly implement due to the requirement of isolation of leaks during 

production. Since production takes priority, so most repairs need to be done after hours or 

during shut-down periods. 

 

6. BENEFITS AND LESSONS LEARNED 

6.1 Benefits 

• Through the IEE project, as well as ongoing training and assistance from the NCPC-SA, the 

Defy plant has highlighted and achieved good energy savings. With verifiable savings, 

senior management is also enthusiastic to consider other projects to improve their 

competitiveness in the industry. 

• As mentioned, due to the increased need for project implementation, not only are jobs 

being retained but additional jobs are being created by the use of external contractors. 

• Management is becoming more aware of the effects on climate change and Defy is now 

looking into alternative energy source like solar initiatives. 

 

6.2 Lessons  

• Proper planning, especially in the design and proposal stage is necessary in order to 

achieve the proposed savings. 

• Using correct, experienced people in the industry, and partnering up with experts in the 

field will ensure that projects are systematically implemented and savings achieved. 

• Ongoing attention is required to maintain savings. A plan-do-check-act attitude needs to 

be adopted to continuously revisit past projects and measure these against the initial 

baseline to highlight if savings are still being achieved. With that in mind, permanent 

instrumentation to measure flows and pressures are required. 
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• Reducing energy in a compressed air system can save large amounts of energy which has 

a direct impact on the manufactured item cost. Reducing costs ensures that the company 

can become even more competitive in the industry. 

• A quote from the energy manager indicates his appreciation for the support he received 

from the NCPC-SA through the IEE project. He says, “Anything can be achieved with 

correct support and resources.” That statement is very true as it highlights what is possible 

when there is buy-in, not only from individuals striving to make a change but also from 

senior management who want to make a difference and realise that it is not only just their 

social responsibility but also a good business case. 

  

7. FUTURE PLANS 

Some of the company’s future plans include installing isolation valves on the other nine assembly 

lines, as well as additional flow metres and instrumentation for compressed air. 

• There is further room for improvement with regards to the relocation of piping within the 

compressor house. Re-designing the piping will allow the compressors to communicate with 

each other as well as a reduction in pressure drop. Currently there are ±54 elbows and 

three tee pieces installed in the system (this is what is currently installed). Defy is looking into 

improving the piping in this area again. 

 

• The compressor room is very hot. This not only reduces the compressor efficiencies but also 

reduces the compressor life by increasing the risk of failure. This is mainly due to poor 

ducting and ventilation within the room, allowing the hot air to bellow and re-enter the 

compressor house. The high temperatures within the compressor room are also causing 

poor compressed air quality to develop which can affect production because the 

refrigeration type driers cannot dissipate the heat from the compressors sufficiently, making 

the driers undersized. External contractors are providing some guidance and assistance to 

pressurise the room and reinstall correct ducting to reduce the heat load within the room. 

 

• There are also time-based auto-drains installed. These either purge too frequently (wasting 

compressed air) or not enough (affecting the air quality). It is best practice to install zero-

loss drains instead, which are able to expel the trapped condensate from receivers, filters 

and drain legs without wasting any compressed air. Suggestions have been provided to 

replace the existing system with zero-loss type auto-drains. 

 

• There are 3 x desiccant driers that require maintenance or replacement. Desiccant driers 

can purge ±15-20% of the compressed air out to the atmosphere when regenerating the 

desiccant bed. Over time, this purge rate can climb to <30%. Quotes have been provided 

to rebuild these desiccant driers and fit new energy saving dew point controllers to assist in 

reducing the purge cycles and purge loss while maintaining the air quality. 

 

• There is no formal leak management system in place - no way of systematically reporting 

and addressing leaks found throughout the entire plant. Leaks can develop at any time 

adding to the artificial demand of the site, thereby wasting savings. It is estimated that 

there is an approximate 25 – 30% leak rate on site. Defy is considering out-sourcing this 

aspect to external contractors to reduce the workload of their existing maintenance staff. 

This will also ensure leak rectification is captured and reported on properly. 

 

• Defy is planning on upgrading the other presses with new vacuum cup technology. 
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• There are still many leaks on most of the pneumatic hand tools as well as the wide use of 

pneumatic hand air-guns. There are technologies available to improve these items to 

reduce the compressed air demand required during operation. Investigations are being 

done in an effort to find other technologies to accomplish the same task while using less 

compressed air. 

 

Calculations Page: 

 

Year  Number of units 
produced - EA  

 Energy consumed by compressed air system to produce 
Units - kWh/yr.  

kWh/Unit 
produced 

2015 535 017.00 2 467 452.00 4.61 

2016 444 483.00 1 604 798.00 3.61 

2017 587 175.00 2 439 454.00 4.15 

2018 95 827.00 398 361.00 4.15 

 

Energy per unit 2015                        4.61  

 Energy per unit 2016 (April - December 2016)                        3.61  

 The difference in energy usage between 2015 and 2016                        1.00  

 Number of units produced in 2016 - Each          444 483.00  

 Total energy saved by optimisation for 2016 - kWh/yr.           444 483.00  

  

 Energy per unit 2015                        4.61  

 Energy per unit 2017                        4.15  

 The difference in energy usage between 2015 and 2016                       0.46  

 Number of units produced in 2017 - Each           587 175.00  

 Total energy saved by optimisation for 2016 - kWh/yr.           270 100.50  

  

 Energy per unit 2015                        4.61  

 Energy per unit 2018 - January + February                        4.15  

 The difference in energy usage between 2015 and 2016                       0.46  

 Number of units produced in 2018 - Each             95 827.00  

 Total energy saved by optimisation for 2016 - kWh/yr.             44 080.42  

  

 Total energy saved (April 2016 - March 2018) - kWh           758 663.92  

 

These are figures collected from Defy for the number of units produced in the specific year.  

 

The energy data is from physical data collected by Defy installing designated energy metres on 

the compressor room electrical distribution board in March 2016, thus accounting for why only 

April to December 2016 data was taken into account. 

 

The new baseline that can be compiled by the time of this case study of electrical energy 

consumed by the compressed air system to produce a unit is 4.15kWh/unit. 

 

Initial CASO (2015)  = 4.61 kWh/unit 
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2016   = 3.61 kWh/unit 

2017   =4.15 kWh/unit 

2018   =4.15 kWh/unit 

 

 
 

Year 
Expected kWh against 2015 baseline x Nº of units 

produced - kWh/yr. 
Actual Energy Consumed by Compressed Air 

System to Produce Units - kWh/yr.  

2015 2 466 428.37 2 467 452.00 

2016 2 049 066.63 1 604 798.00 

2017 2 706 876.75 2 439 454.00 

2018 441 762.47 398 361.00 

 

 

 

 

 

 

 

 

 

 

 

 

Savings = 758,663 kWh from CASO till March 2018 
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