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Antonia Hover

From: Richard Fennelly <Richard@coilpod.com>
Sent: Thursday, August 08, 2019 11:27 AM
To: Records Clerk
Cc: mshoemaker@aceee.org; agilleo@aceee.org; snadel@aceee.org
Subject: Docket Numbers 20190015-EG, 20190016-EG, 20190017-EG, 20190018-EG, 20190019-

EG, 20190020-EG, and 20190021-EG
Attachments: Kigali Knowledge Brief.pdf; Carr Letter.pdf; Frydenberg Letter 2.pdf; McKenna Letter.pdf; 

Carbon Trust Chart.jpg; Coil Cleaning Fact Sheet.docx

Dear Mr. Teitzman  

    I'm attaching a Kigali Cooling knowledge brief that discusses the significant energy savings and emissions 
reduction potential in keeping HVACR cooling equipment in good shape and would welcome the chance to talk 
to you about the area soon. This area, we think, is being totally ignored. Do you know of anyone/anywhere 
implementing coil cleaning programs, for example? 
 
    Our main takeaways from this document: 
       1. It characterizes the optimization, monitoring and maintenance of HVACR cooling equipment as a " ... 
major opportunity for energy and emissions savings" (p. 3, last paragraph on the left side) after noting that few 
such programs exist anywhere in the world. The term "huge" is also used in regard to the opportunity; 
       2. Reference 7 on page 4 states that multiple studies show energy savings of from 15% to 25%, although 
the range of results is much wider (3% to 60%); 
       3. Figure 1 on page 2 states a global (indirect) emissions reduction potential of 500,000,000 metric 
tons/year from better cleaning and servicing of such HVACR cooling items. (This amount of emissions is from 
inefficient units running, which are in need of better cleaning and servicing, and is a direct measure of the 
general level of electric waste in the world's electric grids); and 
       4. On page 2, upper left corner, Dietier Coulomb, Director General of the International Refrigeration 
institute, characterizes this activity as capable of giving a 38% additional benefit over the replacement of high 
global warming refrigerants, which various stakeholders have embraced as a major strategy in regard to the 
HVACR cooling sector. Replacement of HFC refrigerants is an "inside the coil" solution ---- our suggestion is 
an "outside the coil" solution. Both are needed since HVACR cooling units are flawed in their design for 
reasons we'd be happy to explain. 
 
   I'm ready to brief your team on very short notice. I am copying various officials at ACEEE.org who alerted us 
to your problems in Florida. 
 
Regards 
Richard Fennelly 
CoilPod LLC 
www.coilpod.com 
Phone 914 819 8937 
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THE NEED FOR COOLING EFFICIENCY 

Cooling is essential to health, prosperity, and the environment, 

underpinning many of the Sustainable Development Goals. Yet 

currently most cooling is energy intensive and highly polluting. 

Demand for cooling is booming, so there is an urgent need to 

not only cut pollution from existing cooling but to ensure future 

cooling needs are met sustainably. 

COOLING ACCOUNTS FOR > 7% GHG EMISSIONS

Use of cooling technologies causes substantial global GHG 

emissions of between 3.81,2, and 4.13 GtCO2eq p.a. (>7% global 

emissions). The International Institute of Refrigeration has 

estimated that cooling consumes 17.2%4 of global electricity 

(c.3,500 TWh p.a. based on 2015 consumption)5. Indirect 

emissions from electricity to power cooling technologies causes 

63% of cooling emissions6. The impact of global GHG emissions 

from cooling equipment is projected to grow between now 

and 2050 as developing nations gain access to energy and 

new technologies. It is estimated that improving the efficiency 

of cooling equipment between now and 2050 can avoid the 

emission of approximately 80Gt CO2eq.

OPTIMIZATION, MONITORING, & MAINTENANCE CAN 
REDUCE TOTAL COOLING GHG EMISSIONS BY 13%

Neglecting the optimization, monitoring, and maintenance of 

cooling equipment results in increased energy use, lower cooling 

performance, and shortens equipment life. Effective optimization, 

monitoring, and maintenance of cooling equipment could 

deliver substantial electricity savings of up to 20%7 (700 TWh), 

particularly if equipment has not been maintained for a long time, 

leading to emissions savings of up to 0.5Gt CO2eq p.a. 

The global stock of room air conditioners is expected to grow 
from 900 in million in 2015 to 2.5 billion units in 2050. (Clean 
Energy Ministerial, 2016)

Optimization, monitoring, 
and maintenance of cooling 
technology  

This Knowledge Brief from the Kigali Cooling Efficiency Program, outlines 
the need for maintaining and servicing of cooling technology. It estimates 
that better optimization, monitoring, and maintenance of cooling equipment 
the potential to save 30Gt of CO2 emissions by 2050. 

The Carbon Trust, the International Institute of Refrigeration, ans ASHRAE have supported 

the Kigali Cooling Efficnency Program in the publication of this brief.



‘Better optimization, monitoring, and maintenance of cooling 

equipment has the potential to save 30Gt of CO2 emissions by 

2050 – contributing a further 38% of savings on top of those 

delivered through the planned phase down of high GWP 

refrigerants agreed at Kigali.’ 

— Didier Coulomb, Director-General, International Institute of 

Refrigeration

Policy makers should make effective optimization, monitoring, 

and maintenance of cooling equipment a key goal as the 20% 

savings in electricity translate into a 13% reduction in total 

cooling emissions (including GHG emissions from refrigerants). 

Figure 1 breaks down annual global GHG emissions to the 

opportunity presented through better optimization, monitoring, 

and maintenance of cooling equipment.

Figure 1 — Breakdown of annual total global GHG emissions to 
the cleaning and servicing opportunity

Sources: PBL Netherlands Environmental Assessment Agency, 2017; International Institute 
of Refrigeration, 2017; IPCC, 2014; Green Cooling Initiative, 2016, Carbon Trust analysis. All 
carbon savings numbers in Figure 1 relate to potential cumulative savings from now to 2050. 
They represent an initial, indicative view of savings and will be refined through further work. 

SECTOR FOCUS: UNITARY AIR CONDITIONING

Unitary air conditioning (UAC) refers to ductless split, ducted split 

and rooftop ACs, variable refrigerant flow (VRF) systems and 

self-contained units. Typically, one unit will be installed per room, 

apart from VRF systems and multi-splits which can be used to 

cool several rooms (Green Cooling Initiative, n.d.).

UAC is the largest cooling market with an estimated installed 

base of 870-950 million units (2017)8, about 30% of the three 

billion pieces of cooling equipment in use around the globe 

(International Institute of Refrigeration). UAC annual sales were 

approximately 100 million units (2012) worth USD 73 billion 

(Green Cooling Initiative, n.d.).

UAC ACCOUNTS FOR 30% OF ALL COOLING GHG 

EMISSIONS

Given their abundance, UACs are a major contributor to cooling 

related GHG emissions, estimated by the Green Cooling Initiative 

to be 1.28Gt of CO2eq (in 2016) – equivalent to around 30% of 

total cooling GHG emissions in 2017. The 1.28Gt of CO2eq break 

down into 330Mt related to refrigerant emissions and 950Mt 

from indirect emissions due to electricity consumption. Potential 

emissions reductions through effective optimization, monitoring, 

and maintenance are estimated to be 190Mt CO2eq p.a. based on 

2016 electricity consumption, rising to 290Mt CO2eq p.a. by 20309  

- equivalent to the emissions of over 70 coal-fired power plants in 

one year10. By comparison, the UN’s United for Efficiency (U4E) 

estimates the total emissions savings opportunity across 150 

developing countries of switching to energy efficient and climate 

friendly air conditioners at 480 Mt CO2eq p.a. by 2030. Emissions 

reductions do not include those that exist due to better leakage 

management.

ACTION TO OPTIMISE, MONITOR AND MAINTAIN COOLING 

EQUIPMENT COULD SAVE 30GT CO2EQ BY 2050

Following this same approach, an estimate for the potential 

impact of better optimization, monitoring, and maintenance on 

the overall cooling market to 2050 can be obtained. Based on 

total cooling emissions from electricity in 2016 of 2.6Gt CO2eq, 

20% savings would deliver 0.5Gt CO2eq of savings p.a. Again 

assuming a 3% compound annual growth rate, total savings could 

reach 1.4Gt p.a. by 2050 – equivalent to the emissions of nearly 

350 coal-fired power plants for a year. This would represent a 

cumulative saving of 30Gt by 2050.

Figure 2 — Potential emissions savings opportunities by 2030



COLLECTIVE ACTION IS ALREADY IMPROVING THE 

QUALITY OF UAC EQUIPMENT. 

Given the scale of GHG impacts due to UAC, current global and 

regional initiatives are focused on controlling emissions due to 

product design inefficiencies, including the United for Efficiency 

initiatives, SEAD, CLASP, and EU EcoDesign.

THE IMPACT OF THESE INITIATIVES COULD BE LOST 

THROUGH POOR OPTIMIZATION, MONITORING, & 

MAINTENANCE OF COOLING PRODUCTS.

In addition to initiatives encouraging use of energy efficient 

products, policy makers are encouraged to develop national 

cooling equipment optimization, monitoring, and maintenance 

competencies in industry and the user base. This could include:

• Setting up an independent national standards body

• Creation of national standards for cooling optimization, 

monitoring, & maintenance. 

• Programme of audits of refrigeration technologies to identify 

optimization, monitoring, & maintenance opportunities

• Investment in facilities providing best practice training in, as 

examples, equipment optimization and monitoring, supplier 

maintenance, or customer maintenance management 

programmes 

• Developing supply chains for optimization, monitoring, & 

maintenance technologies.

Adoption of such practices could reduce needless emissions due 

to poor optimization, monitoring, and maintenance practices.

OPTIMIZATION, MONITORING, & MAINTENANCE PROJECTS

From initial research undertaken as part of preparing this brief, 

few examples of programs focused on better optimization, 

monitoring, and maintenance of cooling equipment have been 

uncovered – possibly reflecting difficulties implementing programs 

in some hard-to-reach sectors (e.g. residential) or that these 

elements in other sectors (e.g. commercial) are not made explicit. 

Nevertheless it seems likely that optimization, monitoring, and 

maintenance programs represent a major opportunity for energy 

and emissions savings. The following examples of what has been 

done give a sense of what can be implemented on the ground to 

take advantage of this huge opportunity.

ASHRAE

A trial to understand the benefits of coil 

cleaning was conducted at 1500 Broadway, 

Times Square in New York City between July 

and September 2005. The 34 storey building 

has 4 air handling units servicing 111 500 m2 

of air conditioned and heated space.  The trial showed that good 

maintenance and operating practices including coil cleaning 

significantly improved the energy efficiency of the HVAC&R 

systems by 10% to 15% and delivered comfort increases. The 

trial also identified other optimization and maintenance processes 

that will improve energy efficiency for years to come. ASHRAE 

(2006)11.

DEFRA UK

As part of a UK Department of Food and Rural 

Affairs Programme identifying reductions 

in energy inputs to the food industry, a trial 

was undertaken to assess the impact of applying low cost 

maintenance measures to commercial fridges at the University 

of Bristol Langfood Canteen. The canteen provides 200 to 300 

meals per day. One large upright fridge consumed 40% of the 

canteens cooling load. Inspection of the fridge showed it had a 

dirty condenser which when cleaned delivered an 8% energy 

efficiency saving. The fridge was also found to have too low a 

temperature set point which was raised from -21ºC to -16ºC, 

giving an additional 11% energy efficiency saving. Together these 

two measures delivered a 19% energy reduction. (Defra)12. 

THE CARBON TRUST

The Carbon Trust, the UK Institute of 

Refrigeration and the British Retail 

Association worked together to propose a set 

of monitoring, maintenance and technology 

optimization measures that when applied could significantly 

reduce emissions from retail refrigeration equipment. A basket 

of monitoring, optimisation and maintenance measures could 

improve energy efficiency by 20 to 30% (e.g. training, cleaning 

and maintenance, re-commissioning, set-point temperature, store 

temperature).  Additional technologies could significantly increase 

these savings13.



ABOUT K-CEP

The Kigali Cooling Efficiency Program (K-CEP) is a philanthropic collaboration launched in 2017 to support the Kigali Amendment of 

the Montreal Protocol and the transition to energy efficient, climate-friendly, affordable cooling solutions for all. K-CEP’s secretariat, 

the Efficiency Cooling Office, is located at the ClimateWorks Foundation.

K-CEP SUPPORT FOR OPTIMIZATION, MONITORING, & MAINTENANCE

Optimization, monitoring, and maintenance represent a major opportunity for the range of projects and activities funded by K-CEP. 

Existing and future projects should consider the possibility of adapting or expanding their brief to include an optimization, monitoring, 

and maintenance element.

FEEDBACK ON THIS BRIEF

The Carbon Trust put together this brief for K-CEP with assistance from the International Institute of Refrigeration and ASHRAE. We 

would welcome any feedback on calculating the emissions reduction potential of better optimization, monitoring, and maintenance and 

on better understanding the landscape of optimization, monitoring, and maintenance more generally. Please contact Paul Huggins at  

paul.huggins@carbontrust.com.

CONTACT US 

For more details please visit www.k-cep.org, follow us at @Kigali_Cooling, or contact us at info@k-cep.org. 
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Minister 
of Natural Resources 

Ministre 
des Ressources naturelles 

NOV 2 2 2017 

Mr. Richard Fennelly 

richard@coilpod.com 

Dear Mr. Fennelly: 

Ottawa, Canada K1A OE4 

Thank you for your correspondence of August 16, 2017, in which you share an energy-saving 

suggestion for refrigeration and freezer units. Please accept my apologies for the delay in 

responding to you. 

Individual companies and businesses can make a difference via continuous innovation and 

improvements-in this case, through maintenance of refrigeration appliances. Each energy 

efficiency initiative adds up to significant savings on a national scale, whether through changing 

a lightbulb or operating furnace fans differently. I have asked my officials to consider your 

recommendation in their energy efficiency programming and public education efforts. 

Canada is transitioning to a low-carbon economy while encouraging businesses to innovate, grow, 

and create well-paying, long-term jobs for all Canadians. In December 2016, federal, provincial, 

and territorial governments adopted the Pan-Canadian Framework on Clean Growth and Climate 

Change, an ambitious yet achievable plan to realize this vision and meet or exceed Canada's 

international climate change targets. Among many other initiatives, the Framework outlines 

a strategy to reduce emissions from the buildings industry. This includes actions to improve 

energy efficiency in appliances and equipment. 

I value the opportunity to have open discussion with Canadians on our shared energy future. This 

April, I launched Generation Energy, a national dialogue on Canada's path to a low-carbon future. 

I invite you to share your ideas and follow the dialogue by visiting www.generationenergy.ca. 

Again, thank you for writing. 

Yours sincerely, 

T e Honourable Jim Carr, P.C., M.P. 

Canada 



Mr Richard Fennelly 
CoiiPod LLC 
richard@coilpod.com 

Dear Mr Fennelly 

MC 16-012097 

Thank you for your email of 29 August 2016 to the Minister for the Environment and Energy, 
the Hon Josh Frydenberg MP, about the savings to be made from cleaning of condenser coils 
in commercial coolers. The minister has passed your letter to me for reply. 

The Department of the Environment and Energy agrees that regular and systematic cleaning 
of condenser coils in commercial coolers improves operating efficiency of commercial 
refrigeration and air conditioning systems. These improvements in efficiency could translate 
into substantial savings for businesses on their electricity bills and help reduce our emissions 
of greenhouse gases from electricity generation. For these reasons, the department would 
encourage businesses to establish a system for regular and thorough cleaning of the 
condenser coils in their commercial coolers. 

G?(y..) es 
Aaing Assistant Secretary 
Appliance Energy Efficiency Branch 
22 September 2016 

GPO Box 787 Canberra ACT 2601 • Telephone 02 6274 1111 • Facsimile 02 6274 1666 • www.environment.gov.au 



Ministre de I'Environnement et 
du Changement climatique 

Minister of Environment 
and Climate Change 

Ottawa, Canada K1A OH3 

SEP 2 2 2017 
Mr. Richard Fennelly 
CoiiPod LLC 
richard@coilpod .com 

Dear Mr. Fennelly: 

Thank you for your correspondence of August 16, 2017, concerning the energy 
savings potential of cleaning condenser coils. 

Canada's climate change plan, the Pan-Canadian Framework on Clean Growth 
and Climate Change, commits the federal government to set new standards for 
appliances and equipment to the highest level of efficiency that is economically 
and technically achievable. Technologies such as CoiiPod LLC's also have a role 
to play in achieving energy efficiency goals. I note that you have also addressed 
your correspondence to the Honourable James Gordon Carr, Minister of 
Natural Resources. I trust that he will elaborate on Canada's commitment toward 
energy efficiency and other related federal initiatives. 

To learn more about the Pan-Canadian Framework on Clean Growth and 
Climate Change and the Government of Canada's actions in the fight against 
climate change, please visit www.canada.ca/enlserviceslenvironmentlweather/ 
climatechange/pan-canadian-framework. 

I appreciate your interest in energy efficiency, and I extend my best wishes. 

Sincerely, 

The Honourable Catherine McKenna, P.C., M.P. 

Canada CANADA 150 
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The Carbon Trust has identified cleaning and maintenance as the largest area 
for energy savings in cold chain refrigeration 

"In the UK, refrigerated display cabinets use around 5,800 GWh/year. This is over a third of all the electricity used for 
refrigeration in the food chain and costs around £500m per year." 

g and maintenance 
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Refrigerated display cases rank number 1 in areas where energy use can be significantly cut. 
(source; C~bon Trust) 
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CONDENSER COIL CLEANING: FACT SHEET 
 
 

The vast majority of self-contained condenser coils now in service are 
not cleaned under existing preventative maintenance protocols: they are 
allowed to run dirty.  

One refrigeration expert recently stated: “Eighty percent of operators 
do nothing, no maintenance, ever. Maybe 20% do some, but not enough”. 
Source: Refrigeration Magazine December, 2015. 
 

Coils need cleaning at least quarterly for: (a) reduced electrical usage; 
(b) reduced service calls; and (c) prolonged equipment life. Dirty coils are 
the main reason for service calls. With routine quarterly maintenance, 
operators have virtually no breakdowns. Sources: Food Service Technology 
Center (FSTC), San Ramon, CA and Refrigeration Magazine December, 
2015. 

 
Exemplary yearly savings for refrigerator coil cleaning: Average 

energy savings of 17%. An average of 1250 KwH/non-residential unit/year 
and 280 KwH/residential unit/year. Sources: Cool Savings Project – FSTC 
and the City of San Francisco 
(https://fishnick.com/publications/fieldstudies/SFE_Refrigeration_Cool_Sav
ings_Report.pdf - see p.10)  and CoilPod LLC analysis. A “knowledge 
brief” from the Kigali Cooling Efficiency Projects surmises an average 
energy savings of 19.2% (http://k-cep.org/wp-
content/uploads/2018/03/Optimization-Monitoring-Maintenance-of-
Cooling-Technology-v2-subhead....pdf – see p. 2, Fig.1) 

 
Compressed air is needed to quickly and effectively remove deeply 

deposited dirt/debris inside the coil’s structure. Source: CoilPod LLC 
(manufacturer of the COILPOD dust hood – described at 
www.coilpod.com). 
 

 

Contact for More Information:  

Richard Fennelly 
richard@coilpod.com 
www.coilpod.com 



Phone: 914-819-8937 
 




