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® POLICY CLAIM 

Redi Controls, Inc. must develop a “How To Fundraise for the OAM-Purger” guide for those 

organizations interested in Energy Savings and Protecting the Environment! 

HISTORY 

I am part owner and Vice President of Sales & Marketing for Redi Controls, Inc., a small 

business manufacturing firm in the industrial commercial HVACR (Heating, Ventilation, Air- 

Conditioning and Refrigeration) marketplace. Since 1989, when the company was started and 

incorporated, I have assisted in developing relationships in which Redi Controls is an approved 

supplier or system provider (in some cases provided consultation, research, development and 

private labeling services) for United Technologies’ Carrier Corporation, Johnson Controls, York 

International (a Johnson Controls Company), McQuay International and Ingersoll’s Trane 

Company and/or service branches. I have also contributed intellectual property (patents) for the 

organization while performing other managerial tasks in this small business entity. Additionally, 

Redi Controls’ has done business with various Fortune 500 companies. Our product line is 

comprised of specialized systems specific to niche areas of our marketplace. However, one of 

our recent products known as the OAM-Purger is doing well in the general marketplace, but I 

have determined a niche market with unique concerns that I believe provides a unique challenge 

and opportunity to exploit. 

The OAM-Purger was first introduced in late 2002. Understanding it takes about 1 to 2 

years for an innovative product in the industrial commercial air conditioning and refrigeration 

market to start to be noticed, this is the usual timeframe in which the organization realizes some 

problems that need to be addressed. It is important to note that the first model (referred to as the  
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100 series) was updated with significant input from the service contractors (customers) that 

purchase and install this equipment. The new model (200 series) was launched in 2008 and the 

unit was sold without significant marketing emphasis in order to evaluate its reception so the 

decision could be made between implementing additional revisions and/or to start a full 

marketing program. Once the new unit was introduced many were receptive, but I began to 

recognize two or three distinct end-user classifications that, while very interested in the product, 

would not turn into completed sales. Reviewing the quotes, I confidently estimate over 80% of 

universities, colleges, municipal educational facilities (K-12) and various non-for-profit 

organizations (museums or facilities for the arts) often have difficulty with very tight facility 

maintenance budgets, thus over 80% of those that inquired never bought a unit even if the need 

existed. I additionally studied information on certain products, such as the Redi-Purge Non- 

Condensable Purge Unit which is required (must be present and fully operational) on a chiller, 

and found while most are replaced every 5 to 7 years (general marketplace), these organizations 

average replacing units every 12 to 14 years (about twice as long and with significant increase in 

parts sales over the years). Thus, I started to review this problem and determined this was a 

challenge and possibly a unique opportunity. As Jim Dawson notes, “As prospectors, from time 

to time we may lose sight of the fact that opportunity is everywhere. We have to remember that 

no successful prospector heads out without some idea of where to look for pay dirt. In the 

modern day vernacular the place to look is called a list” (Dawson, 2009, p.42). I have stumbled 

on a list, and now I have a concept on how to move product to these organizations.  
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OAM-PURGER FEATURES AND BENEFITS 

It is important to understand exactly how and why the OAM-Purger works. The OAM- 

Purger (O-A-M is an abbreviation for Oil-Acid-Moisture) is designed to continually clean oil, 

acid and moisture from a chiller's refrigerant charge and return the oil to the chiller's compressor 

lubrication circuit, oil reservoir sump, where it belongs. The OAM-Purger's operation of oil 

separation and refrigerant cleaning is accomplished via a unique process utilizing the properties 

of gravity, heat and pressure exclusively to function. The OAM-Purger does not utilize 

mechanical pumps of any type. 

The OAM-Purger's oil separation and refrigerant cleaning is accomplished by repeatedly 

extracting from the chiller evaporator (cooler) batches of oil-contaminated refrigerant, 

approximately 10 to 20 pounds, per each cycle. The oil-contaminated refrigerant is then heated 

via a distillation heater, which causes the liquid refrigerant to vaporize (boil-off) thereby 

distilling out contaminating oil. When the temperature of the accumulated distilled oil reaches 

145 degrees F it is essentially pure oil, wherein it is automatically returned to the chillers oil 

reservoir (sump). Acid and moisture are also removed from the refrigerant and oil during the 

process. 

The OAM-Purger operates around the clock non-stop as long as power is applied, 

whether or not the chiller is operating, and cleans between 850 to 1250 pounds of contaminated 

refrigerant weekly. Because the purger operates 24 hours a day around the clock, regardless of 

chiller operating status, the refrigerant is permanently maintained in a virtual oil free state. This 

is true even in those situations where significant oil crossover occurs due to excessive oil seal 

wear. The OAM-Purger is a totally passive device that operates independently of the chiller and  
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has no effect on chiller operation other than cleaning the refrigerant, saving energy and 

increasing capacity. 

It is common knowledge that oil build-up occurs in all centrifugal chillers. Oil invariably 

finds its way into the evaporator where it mixes with the refrigerant, degrading system efficiency 

and capacity. This occurs when the evaporator tubes become coated with oil, the heat transfer 

efficiency is retarded and drastically reduces the cooling effect. In fact, recent studies have 

identified excess oil on the refrigerant side of a chiller as a leading contributor to chiller 

inefficiency, and that the problem is widespread. The attached animation represents oil coating 

one of thousands of tubes in the chiller as described above. Captured from computer screen of 

21% Century Business OAM-Purger video presentation (Twenty-First Century Business, 2009). 
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In one study, ASHRAE Research Project 601-TRP, “refrigerant samples were taken from 

10 operating chillers and analyzed for oil content. All of the chillers were found to contain 

excess oil in varying amounts from 3% (enough to significantly degrade performance) to as high 

as 23%.... According to one OEM, as little as 1% (by weight) of oil in refrigerant could result in 

as much as a 3% loss in chiller efficiency” (Kauffman, 1990). The attached graphs represent the 

information provided from ASHRAE 601-TRP and are captured from computer screen from 

PDF document displayed on the Redi Controls webpage at 

http://www.redicontrols.com/LP Products pg OAM Purger LPC200.htm. 
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According to ASHRAF study 601-TRP the Average Chiller has 12 % oil 
by weight in its Refrigerant Charge. A 500 Ib. Refrigerant Charge at 12% 
by weight contains 60 Ibs., or 8.5 gallons of oil. 

Studies supported by ASHRAF (which also site other studies) and statements of a major chiller OEM 

indicate that oil in refrigerant reduces heat transfer and therefore efficiency. Oil content of 1 % (by 

weight) produces a reduction of 3% efficiency and up to 1596 produces a reduction of 40 to 50% in 
efficiency. The reduction in efficiency tends to be consistent for different refrigerants. 
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& ASHRAE performed two additional studies titled, Effects of Oil on Boiling of 

Replacement Refrigerants Flowing Normal to a Tube Bundle, Part 1, R-123 and Part 2, R-134a. 

As discussed in Part 1 of this study, 

“Conclusion: Flow boiling results have been obtained for the low-pressure 

refrigerant, enhanced boiling tube in the presence of R-123. The effects of the oil on 

local and average boiling heat transfer coefficients have been given. This enhanced tube 

shows a marked decrease in heat transfer with the addition of even a small amount of oil 

throughout various heat loadings. Even at 1 percent to 2 percent oil by weight, the heat 

transfer coefficient is reduced by one-third from its no-oil baseline. At a substantial oil 

content of five percent to fifteen percent, a forty percent to fifty percent reduction is 

noted” (Tatara & Payvar, 2000). 

Part 2 of this study obtained a similar conclusion, 

“Flow boiling results have been obtained for a newer enhanced boiling tube with 

R-134a. The effects of oil on local and average boiling coefficients have been given. 

This enhanced tube shows a decrease in heat transfer with the addition of even a small 

amount of oil throughout various heat loadings. Even at 1 percent oil by weight, the heat 

transfer coefficient is reduced by 25% from its no-oil baseline. At higher oil content, a 

30% reduction has been typically measured” (Tatara & Payvar, 2000). 

As noted in the Redi Controls OAM-Purger marketing material, 

“In our conversations with many companies with commercial and industrial 

HVAC cooling and air conditioning systems and industrial process cooling chillers we 

have learned that 15% to 20% or more oil concentration in the chillers refrigerant charge  
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is typical. Thus, this could mean a 30% to 40% loss of capacity with a corresponding 

increase in energy consumption. 

As you know, once oil gets into the chiller's refrigerant it's very difficult to get it 

back out. In the past, about the only way an oil-logged chiller could be fixed was to either 

remove and distill the refrigerant, or replace the charge with virgin refrigerant. In either 

case, it was a very expensive process and it required a considerable amount of down time. 

As you are aware most centrifugal chiller applications simply cannot afford to have a 

chiller down, Period! Also utilizing the past methods, of cleaning or replacing the 

refrigerant charge, the fix was only temporary. The minute the chiller was placed back 

into operation oil contamination began all over again. 

Advantages to the chiller owner... 

1) The OAM-Purger quickly cleans the chiller's refrigerant charge to only a trace level 

of oil. 

Quickly restores chiller to peak operating efficiency. 

Substantially reduces energy consumption saving the owner thousands of dollars in 

operating cost. 

The OAM-Purger pays for itself. So, in effect, retrofitting an OAM-Purger does not 

really cost the owner anything. In fact, retrofitting with an OAM-Purger is a financial 

investment that keeps on paying dividends (in most cases thousands of dollars per 

month). 

Reduces maintenance and helps prevent premature failure.  
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Conclusion: Every chiller truly needs an OAM-Purger. All you need to do is refer to the 

results of the latest refrigerant analysis, and consider the benefits of retrofitting with an 

OAM-Purger” (“www.RediControls.com,” 2010).   

Diagram: OAM-Purger installed on Centrifugal Chiller 

Refrigerant and Oil Line Hook-Up 
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I (Mark Key) wrote an article in which I interviewed a large chiller manufacturer noting, 

“Trane calculated the impact of excess oil on a 1,000-ton chiller operating at 2,000 equivalent 

full-load operating hours at 8 cents per kwh, $15 per kwh demand and 0.576 kwh/ton. An 8 

percent impact on annual cost of operation would be $11,520. While the studies do show some 

slight variance, they strongly support each other in the fact that some oil ultimately finds its way 

into a chiller’s refrigerant charge and significantly increases the amount of energy required to run 

the chiller” (Key, 2002). A copy of this article is available in Appendix A. The graphs below  
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represent the data provided by Trane for this article (captured as displayed on computer screen as 

in a PDF document at 

http://www.redicontrols.com/pdf files/news OAM-RSESJournalColorArticle.pdf). 
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There are numerous other articles and case studies that can be viewed on the Redi 

Controls webpage noting successful installation with significant energy savings from companies 

such as DuPont, 3M, Bosch, BP (British Petroleum), and a full case study at Perry Township’s 

Mary Bryan Elementary School, to name a few (all of these can be viewed at 

www.RediControls.com).  
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In fact, 21% century business featured the OAM-Purger technology in a series concerning 

energy saving technology now available from different companies. Our clip is available from 

21% Century Business and can be viewed on YouTube at (Part 1) 

http://www.youtube.com/watch?v=-1.1] g5fs2¢ and (Part 2)   

http://www.youtube.com/watch?v=6VpEFAy8eu0 (21% Century Business, 2009). This video is   

successfully assisting numerous service contractors in presenting and selling the OAM-Purger to 

various commercial customers. A DVD version of this video is provided in Appendix B for 

reference. 

PROBLEM 

As noted above, various case studies have proven that the OAM-Purger works and saves 

customers a significant amount in energy savings. These studies have shown thousands of 

dollars per year in energy savings per chiller. These savings can range between $6,000 to 

$12,000 per year in energy savings if retrofitted to a chiller. With the average cost of having a 

mechanical contractor provide the OAM-Purger and install it being an average of $8,000, the 

average payback can easily be within one or two years. With this phenomenal return on 

investment (ROI), there has been very slow response to retrofit chillers in the education market 

(K-12 schools, colleges and universities) and non-for-profit arts and education organization 

facilities. This is a problem that has not been rectified with modifications to marketing material, 

and even by attempting to discount projects at these types of facilities. 

Since these markets typically have underfunded or tight facility maintenance budgets, it 

is very difficult to get equipment purchases implemented unless it is required to function (service 

repair or replacement equipment are the primary focus). Additionally, those on a calendar year  
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are always concerned with snow removal being a big question mark that can slam a budget at the 

last moment. This is why the purse strings are historically very tight. 

As noted in an article provided by Honeywell Ltd. to The Air Conditioning, Heating & 

Refrigeration News, “A school Energy and Environmental Survey was conducted by Honeywell 

and Education Week Research. Two-thirds of school districts responding to it said they have 

made spending cuts or modifications as a direct result of rising energy bills. Seventy-four 

percent of the respondents also said their districts don’t have the money to pursue energy 

retrofits or renewable energy projects” (Orzeske, 2010, p.1). 

As Paul Orzeske, president of Honeywell Building Solutions further explains, “Many 

districts find themselves caught in a vicious cycle: deferred maintenance and upgrades mean less 

efficient equipment, which results in higher energy bills and ultimately leading to tighter 

budgets” (Orzeske, 2010, p.1). 

Paul further explains, “Unless districts find solutions to address the required energy and 

infrastructure improvement... they’ll have to dedicate more money to utility bills, and less to 

teachers, supplies, and other critical needs” (Orzeske, 2010, p.1). 

Mike Jones from Johnson Controls, Indianapolis branch, noted in personal 

communication January 15, 2010, “The various educational institutions and not-for-profit 

organizations historically have tight budgets, often requiring continual re-active service as 

opposed to regular preventative maintenance procedures. Unfortunately, some of the energy 

saving technology is not being implemented in these institutions. It is strictly a budget issue” 

(Jones, 2010). 

In a personal communication with Paul Higgins on February 15, 2010, from the Building 

Owner and Management Organization and Buildings Magazine, he noted, “Modernization and  
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retrofits toward energy efficiency are a primary focus for schools and general commercial 

markets. With tight budgets, anything suppliers can do to assist in decreasing cost or assisting in 

obtaining other sources of money to pay for the projects, such as helping with grant applications 

or fundraising opportunities, would definitely help in moving numerous jobs forward” (Higgins, 

2010). 

WHY PURSUE THIS MARKET NICHE 

An important question one must be concerned with is why should one develop a 

marketing plan and/or a marketing kit that will assist energy saving and environmental teams in 

developing a fund raising project in order to acquire this equipment and thus allow their school 

(or department) to save energy and thus protect the environment. Why should Redi Controls 

utilize its resources and time, which inevitably translates to money, to implement the Policy 

Claim noted at the beginning of this project paper? 

Redi Controls, Inc. must develop a “How To Fundraise for the OAM-Purger” guide for those 

organizations interested in Energy Savings and Protecting the Environment! 

First, this will allow various institutions nationwide to save energy, and in turn protect the 

environment. This will help organizations to become “GREEN.” It is an opportunity to be 

environmentally conscious and help other organizations benefit from our energy saving and 

environmentally friendly product and product line. 

Secondly, by assisting these institutions in saving energy, this will assist them in 

decreasing utility costs, which in turn could lead to decreased taxes (public schools), and  
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decreased tuition for private schools (eliminate current cutbacks). This could assist in improving 

education nationwide as more money is available for the classroom. Additionally, cutting the 

cost for not-for-profit groups will assist in providing increased and/or improved cultural event 

opportunities that assist in educating and entertaining the community as they have more money 

to utilize. 

Thirdly, decreasing electric utility consumption will assist in decreasing the carbon 

emission output, and thus the entire comirunity will benefit from a cleaner environment. As 

Nathan Rothman, CEO and founder of Optimum Energy discusses in an article written by 

Amanda Piell, “Efficient HVAC systems can reduce energy use by 30 to 70 percent, and that 

reduces carbon footprint. You can look at the utility you purchase your energy from, and you 

can see what generation mix you have — coal, oil, nuclear, wind, etc. — and you can calculate the 

amount of carbon and greenhouse gases being reduced” (Piell, February 2010). 

Finally, and I can’t help but see Donald Trump at the start of The Apprentice boarding a 

private jet with the famous song “For the Love of Money” as performed and recorded by the 

O.Jays in 1973 (http://www.youtube.com/watch?v=nujQHu_j3Sw, 2010) to help put a little bit   

of humorous but true perspective on this issue. The fact is in many of the ventures, if not all, 

businesses get involved in is to create a positive influence on the bottom line. Thus, they expect 

to have a positive return on investment (ROI). ERT Systems developed a fundraising program 

for their equipment in order to help communities provide their emergency rescue units with the 

expensive equipment they needed (individual safety trackers) but could not afford, but ERT 

Systems wanted to provide. As April Joyner noted about their pitch during fundraisers, 

“Fire commanders need to know where their squad member are at all times in 

case of a sudden emergency, such as a structural collapse during a fire. But most fire  



OL599 Leadership Project 16 

departments struggle to account for all of their personnel, even relying on plastic ID cards 

or whiteboards to tally head counts. Our easily deployable system, OnSite ERT, locates 

firefighters in real time. They wear radio-frequency identification tags that transmit 

signals to the system’s readers, which the squad places at designated areas on scene. 

Those signals are mapped on the commander’s laptop and show the identity and location 

of each firefighter. Our system can also be used by other emergency personnel, such as 

SWAT teams” (Joyner, December 2009/January 2010, p.122). 

This article, while briefly showing how an organization improved sales through a unique 

marketing program, it focused on the need to increase profits in order to obtain venture capital 

funding for increased research and development. They needed to “spend money to make 

money.” 

THE MARKET NUMBERS 

“According to UNESCO the US has the second largest number of higher education 

institutions in the world, with a total of 5,758, an average of more than 115 per state. The US 

also has the highest number of higher education students in the world, a figure of 14,261,778, or 

roughly 4.75% of the total population. The U.S. Department of Education shows 4,861 colleges 

and universities with 18,248,128 students in 2007” (Wikipedia, 2010). 

As noted on the “InfoPlease” webpage, the number of colleges and universities in the 

United States in 2005 numbered at an estimated 4140 institutions (InfoPlease, 2005). 

The National Center for Education Statistics data indicates an estimated 4146 colleges 

and universities located in the United States for 2005 (National Center for Education Statistics, 

2005).  
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Redi Controls is aware of 138 not-for-profit institutions that are in our warranty 

registration database for equipment applicable to OAM-Purger installation. Thus, to be 

conservative, taking the minimum number of colleges and universities noted above at 4140 and 

adding the very conservative 138 not-for-profit institutions in the Redi Controls database, the 

target market should be at least 4278. It is important to note that at minimum each one of these 

organization will have at least 2 chillers (it could be safely estimated that each facility would 

average approximately 3 chillers, smaller institutions having fewer while larger institutions 

reaching 10 to 20 chillers on a campus). I confirmed this estimation with discussion with Mike 

Jones from Johnson Controls, Indianapolis, who holds the contract for servicing the 3 centrifugal 

chillers located a Saint Mary-of-the-Woods College (Jones, 2010). Thus the total number of 

potential chillers that could benefit from this program, utilizing the conservative estimate of 2 

chillers per facility, would be a minimum of 8556 chillers (4278 x 2 = 8556). 

The OAM-Purger’s manufacturer’s suggested retail price (MSRP) is $7995.00 USD each 

plus shipping. Thus the total revenue that could be generated if a fundraising program was 

initiated and was successful could provide a revenue maximum of $68,405,220.00 (8556 x $7995 

= $68,405,220.00 or $68 million). Even if one only obtains 20% of this market, the revenues 

would be $13,681,044.00 ($68,405,220.00 x 0.20 = $13,681,044.00 or $13 million). 

Additionally residual income for annual filter replacement (OAM-1 and OAM-2 Filter Kit at 

MSRP of $107.95) equals annual residual revenue of $923,620.20, or 20% at $184,724.04. 

I believe the potential for return on investment (ROI) justifies Redi Controls dedicating 

resources toward developing a fundraising assistance plan. And I believe the timing could not be 

better with the current trend in not only the United States culture but the current environmental 

and/or “Green” trend around the world.  
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ENVIRONMENT 

Protecting the environment, being green, saving energy are growing concerns that have 

not only been a key topic for the United States current administration, but also a main topic of 

discussion with leaders, countries, international corporations and global enterprises worldwide. 

There is growing evidence that being “GREEN” is not only a worldwide trend, but a trend at the 

local community level. 

“Phoenix — A splash opening celebration at the Chase 

Field kicked off the 8" annual Greenbuild conference and 

expo, which was recently hosted here by the U.S. Green 

Building Council (USGBC). The ceremony featured a keynote 

address by former Vice President and noted environmental 

advocate Al Gore, as well as a musical performance by Sheryl 

Crow and an address from USGBC President, CEO and 

Founding Chair, Rick Federizzi” (Turpin, 2009). This 

conference has grown significantly over the past few years 

which is an indication of the increasing trend in our society to 

not only save money by saving energy, but to become more environmentally friendly with our 

actions. 

Platts developed the Global Energy Awards in order for the energy industry to help 

promote energy savings, green initiatives and sustainability. The goal is not only to recognize 

these efforts within the energy industry, but to recognize and promote these efforts in various 

industries and to the general consumer at large. The importance of this issue as described by 

Platts is discussed in a recent article in BusinessWeek provided by Platts Insight.  
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“As the world economy begins to emerge from the economic volatility of the past 

two years, energy is expected to again be in the spotlight. If finance lubricates the world 

economy, then energy is its fuel. The machine that is global growth runs on what the 

global energy industry mines, pumps and generates. It is true that an industry as 

pervasive and vital as the energy industry gains a degree of importance to society that 

most other industries do not. But with power — be it of the fossil, solar or grid kind — 

comes responsibility, and the global energy players have been working to not only find 

their own way through price volatility, geopolitical crises and changing political climates, 

but to continue to deliver their product to the billions of people around the planet to 

whom it is critical” (Platts Insight, 2010). 

The heating and air-conditioning industry and the government are working together to try 

and strive for better energy savings both in new construction and to make significant 

improvements in existing buildings. This is evident with information provided in an article by 

Greg Zimmerman, which states, “Major players in the industry — including the Department of 

Energy, the American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE) and the American Institute of Architects — have rallied around the idea and are 

taking concrete steps to turn the seemingly farfetched concept into reality. Their goal is to make 

net-zero energy the standard for building design, operation and retrofit over the next 20 years” 

(Zimmerman, 2010). This will emphasize significant strides at bringing existing buildings to a 

higher standard of energy savings. This push will be seen as new regulations emerge requiring 

improvements, and this will in turn assist in providing continual momentum for this cultural 

trend. However, the article goes on to provide support that financial assistance (fundraising and  
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grants) will be important for getting the OAM-Purger installed at colleges and universities. 

“We’re always looking for the new ways to drive the business case for energy efficiency, “says 

Walraven. “But we’ll never spend $2 million on a LEED plaque or a net-zero energy plaque just 

to put it up in the building. We need to drive the business case whereby there are returns that are 

compelling. We have to save more than we spend” (Zimmerman, 2010). For the college and 

university on a very tight budget, while they may want the plaque, they may not be able to afford 

it without financial assistance even if there is a great ROI for installing the equipment. 

National Geographic is helping to spread the word as it advertises its own efforts. 

Obviously, it not only benefits them from a financial point, but it also makes for great customer 

relations. “National Geographic has also seen the benefits of taking an enterprise-wide approach 

to sustainability, says Bob Cline, vice president, general services. National Geographic’s two- 

building complex encompasses a city block and, in 2003, became the first office building in the 

country to achieve LEED-EB certification, at the Silver Level.... The National Geographic 

complex improved to Gold Certification in 2009” (Bosco, 2010). 

Environmental organizations will be key players in assisting in not only increasing 

environmental awareness but maintaining momentum of the current movement. The Sierra Club 

announced that it is working with the USGBC (United States Green Buildings Council) to launch 

“Green Building for Cool Cities.” “The USGBC and Sierra Club’s Cool Cities program 

announce the launch of the Green Building for Cool Cities collaboration. The partnership 

leverages Cool Cities local campaigns and USGBC’s 80 chapters to encourage local 

governments to adopt policies supporting new and retrofitted energy efficient buildings” (Sierra 

Club, 2010).  
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“California legislated the nation’s first ever green building code and made strides to 

increase its energy efficiency agenda when it passed Assembly Bill (AB) 32. The code officially 

took effect August 1, 2009. California now has the nation’s first green building code — and there 

is no question that the implementation of AB 32 will further change the way buildings are made 

and serviced (retrofitted)” (Harris, 2010). 

Recently, in an article in Forbes 

magazine, Premier Campbell and California 

Governor Schwarzenegger sign a clean 

economy agreement. As British Columbia’s 

Premier states at an interview in Vancouver, 

where many today tune in to watch the 2010 

Olympics, he states, “Our government is on 

track to reduce greenhouse gas emissions by 33% by 2020” (Burnell, 2010). 

While these previous examples have expressed the growing trend toward obtaining 

improved energy savings and improved environmentally friendly actions at the worldwide, 

country, national and state community levels, it is important to note the target market for this 

project is starting to move in this direction. I believe there will be increased interest by colleges, 

universities and not-for-profit organizations and this will lead to a general acceptance of working 

together to try innovative fundraising opportunities for a “GREEN” cause. “Through 2009, 663 

college and university presidents had signed the American College and University President’s 

Climate Commitment (ACUPCC) pledging to eliminate net greenhouse gas emissions from 

specified campus operations and... promote... research and educational efforts... to equip 

society to re-stabilize the earth’s climate” (Williams, 2010).  
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It is also evident that these organizations are already implementing programs at the campus 

level, and thus working with administration and school environmental groups should be easier than in 

the past. Indiana University has recently been holding an “IU Energy Challenge” for the past few 

years with positive results. Students work together and compete to build awareness for the cause 

while competing between dorms to save the most energy. Information on this program can be found 

at http://energychallenge.indiana.edu. Last years challenge (2009) noted, 

“The ten residence halls combined saved a total of 709,211 Kilowatts of 

electricity, a 59% increase over last year and 1,120,813 gallons of water, an 83% increase 

over last year. Approximately 1,103,532 pounds of avoided CO2 emissions and an 

estimated $42,000 in avoided utility costs resulted from this enormous conservation 

effort. The eighteen Greek houses who participated saved a combined total of 30,975 

kilowatts of electricity and 509,475 gallons of water. Their efforts attributed to 48,197 

pounds of avoided CO2 emissions and an estimated utility cost savings of $5000. Total 

pounds of avoided CO2 emissions: 1,150,729, equal to taking 96 cars off the road for an 

entire year” (EnergyChallengelU, 2010). 

Dorm Standings 2009 
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Greek Standings 2009 

  

Oberlin College in Ohio has also implemented a “Dorm energy Competition” along with 

programs to build energy saving awareness at all levels of the organization from students, 

faculty, staff, and maintenance to partner organizations. “Oberlin College has developed the 

"Campus Resource Monitoring System" to display electricity use in dormitories. The objective is 

to provide real-time feedback that empowers students to conserve environmental resources” 

(Oberlin, 2010). 

The University of New Hampshire is another institution with a similar energy saving 

program and competition, and students and student environmental advocate groups play a key 

role in influencing the campus culture. “Run by the UNH student group the Ecological  



Advocates, "The Challenge" is an energy use 

reduction competition held on the UNH Durham 

campus every fall semester! The major goal is to 

engage students living on campus in activities that 

reduce their ecological footprints - in particular, 

energy use. Students compete as a team of 

residence halls or apartment complexes to reduce 

their per capita energy consumption. (Read the 

official Challenge rules to learn more.) Each 

apartment complex and residence hall has one or 

more volunteer Energy Captains - students who 
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take a leadership role to educate and motivate their fellow students” (University of New 

Hampshire, 2010). 

Harvard University has also jumped on board with various programs. While it has 

implemented numerous guidelines for campus buildings, it has moved to include educating 

students and implementing programs to get students involved with the Eco-Project program. 

“Sparked with friendly competition and the will to help decrease Harvard’s environmental 

impact, eight finalists came together in early December to present their individual eco- 

projects and compete for first place in this fall’s Eco-Project Competition. The competition 

encourages people in the houses to come up with projects that promote sustainability on 

campus, and has had a long standing tradition of creating innovative projects that both 

educate and change behavior” (Harvard University, 2010).  
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The February 3, 2010, email newsletter of Inside Indiana Business with Gary Dick 

provided a link to an announcement that Purdue University had developed an energy-saving 

plan. “Purdue University has unveiled a new energy conservation plan that it says could save the 

school as much as $2 million a year. In a letter sent to faculty and staff, officials outline energy- 

saving steps including adjustments to building control systems and reduction of electricity usage. 

Purdue will also develop an online resource to provide updates on energy conservation” (Inside 

Indiana Business, 2010). 

Finally, it is important to note that Saint-Mary-of-the-Woods College has implemented a 

program known as the “Greening The Woods Program.” It comprises the Earth Literacy Masters 

Program, Environmental Sciences Minor, Green The Woods Committee, and the Recycling at 

the Woods programs. “Environmental sustainability at a college campus is included in both the 

curriculum and operations. The concept of sustainability is reflected in the mission of Saint- 

Mary-of-the-Woods College. By participating in this community, students develop their abilities 

to think critically, to communicate responsibly, to engage in lifelong learning and leadership, and 

to effect positive change in a global society” (Saint-Mary-of-the-Woods, 2010). 

The Greening The Woods Committee “was formed with the realization that students, 

faculty, and staff are interdependent members of the campus community, who must work 

together to enhance the sustainability of our campus, an important part of the mission of this 

college” (Saint-Mary-of-the-Woods, 2010). 

Abraham Parker states, “Educational institutions across the United States, particularly 

colleges and universities, have recognized that they are in a unique position to address these 

issues. Not only are they the educators of future generations of professionals, they also possess 

the intellectual capacity and resources to effectively integrate educational initiatives into their  
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mission and programs. To this end, students and faculty at several colleges and universities have 

undertaken efforts to make their institutions more sustainable, as well as to educate others on the 

importance of resource use and sustainable development” (Parker, 2007). 

The last two paragraphs perfectly summarize how colleges and universities across the 

nation are beginning to incorporate new concepts in saving energy while involving the entire 

organization. This lays the perfect groundwork for the innovative OAM-Purger energy saving 

technology to be introduced with fundraising and/or grant project funding opportunities. 

CRITERIA FOR THE PLAN 

The first step in looking at how to develop an OAM-Purger Fundraising Program will 

require the implementation of the Critical Thinking Model and use of Elements of Thought. As 

described in the Miniature Guide to Critical Thinking, the Elements of Thought incorporate the 

stages of “Purpose, Question at Issue, Information, Interpretation and Inference, Concepts, 

Assumptions, Implications and Consequences, and Points of View” (Paul & Elder, 2006). 

As with this study, the Purpose is to find an acceptable solution to make the acquisition 

of the OAM-Purger more acceptable for this target market identified as colleges, universities and 

not-for-profit organizations. The Question at Issue, “Why aren’t they buying? Information 

assisted in determining they were not buying because they had limited tight budgets and that 

there were a significant number of opportunities, and through Interpretation it was proven 

development of an “OAM-Purger Fundraising How To Kit” can provide an acceptable ROI. 

The Concept formed that the claim for this project was to develop an “OAM-Purger Fundraising 

How To Kit” in which Redi Controls would dedicate resources to bring to completion. 

Assumptions have been made about the current market culture and the timing being perfect as  
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“Going Green” and energy savings (“Sustainability”) are hot topics locally and nationally. The 

consequences for not implementing this program is a definite loss in the potential to reach these 

customers, but the consequences if even marginally successful are an attractive increase in 

revenue while helping to protect the environment. Thus, a win/win/win for the Customer, 

Community and Redi Controls. Finally, Point of View indicates that while I may be looking at 

this from the point of wanting to increase revenues by increasing sales to a niche target market, 

others (customers) will be looking at it from the point of how much work may be involved with 

doing a fundraiser project (after believing in the product). 

This section brings to mind the “Target Market Segmentation Strategy” discussed in the 

Marketing Management textbook utilized in this program (SMWC MLD Program) as it was 

fundamentally used to address this point. The segment market was “Measurable, Meaningful 

and Marketable” (Peter & Donnelly, 2009). 

This leads me to the point that this same criteria should be used for each fundraising 

project opportunity. The kit would include the basics and then each individual project will have 

to modify for its unique application. 

1. Purpose: Save Energy and Protect the Environment (decrease CO2 emissions). 

2. Question at Issue: How do we do this? Installing the OAM-Purger., 

. Information: OAM-Purger information and how it applies to their chiller situation. This 

will be customized to these specific chillers and savings potential. Estimates on how 

much can be saved, potential decrease in fossil fuel emissions, positive impact on 

environment would be presented.  
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. Interpretation and Inference: Provide the various ASHRAE Studies along with 

opportunities to look at other OAM-Purger case studies. The OAM-Purger presentation 

video would be available for review. 

. Concepts: The main idea is the OAM-Purger Fundraising Program will allow us all to 

participate in saving energy and protecting the environment by having a local immediate 

impact. 

. Assumptions: We can reach our target goal. 

. Implications and Consequences: We will save energy and protect the environment while 

helping our organization become “Green” (possibly earn LEED points and/or other Green 

Initiative Points). 

. Points of View: We must consider various points of view possible from a variety of 

contributors, the questions they may have, and have appropriate, acceptable answers. 

These are important critical thinking points that will assist a fundraising group in developing a 

plan and present to potential contributors. 

The Creative Leadership textbook utilized in this program (SMWC MLD Program) 

provides additional advice that must be considered while implementing a fundraising project. 

“Formulating a plan, you identify specific actions that you will take to ensure 

successful implementation of your solution. The main question to ask yourself here is 

“What concrete things do I have to do to make this happen?’ These actions are then 

organized into an implementation plan by both time (short, intermediate, and long-term) 

and person (who is responsible for doing what by when?). 

Because Formulating a Plan is the most concrete of all the process steps, the 

overarching cognitive thinking skill that makes this step successful is Tactical Thinking.  
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By Tactical Thinking we mean devising a plan that includes specific and measurable 

steps for attaining a desired end and methods for monitoring its effectiveness. 

A key affective skill influencing how successful you are in implementing your 

plan is tolerance for risk. Tolerance for risk means not allowing yourself to be shaken or 

un-nerved by the possibility of failure or setbacks. Increasing your tolerance for risk is 

about (a) giving yourself permission to fail; and (b) managing your emotions when you 

do. When you reach the implementation step, you will be testing your commitment to the 

solution because it will be subjected to the views, opinions, and values of others, some of 

whom may not see its value the same ways that you do” (Puccio, Murdock & Mance, 

2007). 

This brings to mind how it is important to instill the need to succeed, that this is an 

admiral action and that the group must “stay 

the course.” This brings to mind a book about 

leadership that would be helpful. This book 

analyzes various statements made by General 

George Patton, and considers various 

comments about Patton’s actions during 

World War II. This is a good book that 

provides real life leadership situations, and 

examples of how a great military leader 

confronted these issues. One particular trait 

that I think would provide positive 

reinforcement for those organizing a  
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fundraiser and those participating in obtaining donations is when the United States Army and 

Allied Forces (World War II) 4 Star General Patton once stated, “We will win because we will 

never lose! There can never be a defeat if a man refuses to accept defeat. Wars are lost in the 

mind before they are lost on the ground. No nation was ever defeated until the people were 

willing to accept defeat” (Axelrod, 1999). To bring these two works together, give yourself 

permission to fall back, regroup and charge at it again. Permission to fail being re-interpreted to 

it being acceptable to lose a battle but not the war. As Clint Eastwood’s character Gunny 

Highway (Gunnery Sgt. Thomas Highway) in the movie Heart Break Ridge stated numerous 

times, “Adapt, Perceiver and Overcome” (Eastwood, 1986). 

Continuing to consider the importance of Formulating a Plan, “Creative researcher E. 

Paul Torrance (1971) commented, ‘You need courage to be creative. Just as soon as you have a 

new idea, you are in a minority of one. And being in a minority of one is uncomfortable — it 

takes courage.” Developing this skill gives people the fortitude to pursue new ideas, which are 

often full of risks” (Puccio, Murdock & Mance, 2007). 

An additional bit of advice would come from a book about General Ulysses S. Grant. 

This book combines collections of statements from General Ulysses S. Grant’s personal journal 

and excerpts from authentic correspondence between Grant and his officers to provide insight 

into Grant’s leadership qualities. These statements and correspondence are explained and 

analyzed in order to provide real examples of leadership concerns during the Civil War. This is a 

good collection of leadership lessons for the business manager. “One of the problems Grant 

faced was a shortage of experienced seaman to man his river boats. He called for volunteers 

from the army. Grant stated, ‘Captains, pilots, mates, engineers and deck hands enough presented 

themselves to take five times the number of vessels we were moving. ... In this instance, as in all  
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others during war, I found that volunteers could be found... to meet every call for aid.” Every 

organization has many individuals with highly diverse talents. You may need to establish 

mechanisms that make it easy for those talents to come to the fore when needed” (Kaltman, 

1998). 

This same concept of bringing people in to become stakeholders is expressed by Robert 

Dehne as he states, “It is most effective to start at the project’s very inception and look at every 

aspect. Pulling a team together that would include not only the design professionals, owners and 

facility managers, but also contractors, construction managers, financial managers and school 

healthcare managers. In this way, all participants have an opportunity to understand the 

importance of thinking through the planning, design, construction and operational issues in 

developing the integrated design solution for the project. The key words are ‘team,’ ‘integrated,’ 

and ‘solutions.’ It is the only way to fully leverage the full potential of the systems and 

solutions” (Dehne, 2010). 

Colleges, Universities and Not-for-profits usually have a diverse group of talents upon 

which to capitalize. One especially important function may be an individual who is familiar with 

grant writing. Fundraising is important, but my understanding is it is easier to reach approval for 

grant if some of the funding has already been provided and the grant is just a portion needed to 

complete the project. This provides additional proof to the grant offering institution that the 

cause is not only a worthy cause, but that it is supported by the local community. 

Benchmarking or looking at other fundraising programs that would comprise similar 

attributes would be helpful. An article by Taylor Buley in the September 21, 2009 issue of 

Forbes magazine discusses the organization Flir Systems. This article and Flir’s website pertains 

to this organizations adaptation to stay alive by expanding its market base, and its developing a  
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not-for-profit marketing kit for communities to provide the fire/smoke goggles to local fire 

departments which can not afford this life saving technology. To summarize the article, Earl 

Lewis appears to have been successfully moving Flir Systems away from a strong dependence 

with one market sector (away from having all of their eggs in one basket which would be the 

military or Department of Defense applications), and into a broad spectrum of various industry 

uses. These uses have expanded into, and are not limited to, fire station search and rescue 

cameras that can locate people in a smoke filled house in which the naked eye can not see (sold 

through Flir’s division www.FireRescuel.com as indicated in the article), but also security,   

police, electrical and various other industrial commercial applications. Flir provides not-for- 

profit fund raising information kits for help local communities obtain this life saving technology. 

EXAMPLE 

As copied from Bullard’s webpage, an article posted from Firehouse Magazine, June 2005 issue, 

Thermal Imager Fundraising in Small Communities by Rebecca Scholar. 

Thermal Imager Fundraising in Small Communities 

In 1999, the Thorn Township Fire Department of Thornville, Ohio (pop. 3,500), purchased a 

thermal imager (TI), largely with money from local fundraising. Last fall, firefighters used this 

TI to rescue 3 year-old Jonah West from his burning bedroom. 

In a study published by FEMA in December 2002, fire departments were asked if they owned at 

least one thermal imager. While the vast majority of the larger departments replied in the 

affirmative, most of the smallest departments didn’t expect to ever become equipped with TIs. 
Though Thornville, Ohio, falls into the category of “not likely to get a TI,” Jonah West is alive 

today because local officials and volunteers believed in the technology and did the legwork to 

raise money for the cause. 

Among all of the products fire departments may purchase with fundraising dollars, thermal 

imagers are perhaps the most visual and compelling. When people have a hands-on experience 

with the technology, they can easily understand its benefits and the reasons why their firefighters  
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need thermal imaging. This article offers planning tips for small communities raising funds for 
TIs. 

Build Your Team © Don’t attempt to do everything yourself. Build a team, and assign 

responsibilities to team members. Use the individual skills of fire department members, their 
spouses and any interested community members to build the competency you need to run an 

effective campaign. At a minimum, you’ll need to fill the roles of campaign manager, campaign 
spokesperson, promotions/media relations manager, event manager and contribution manager. It 

may make sense in your department to have one person handle more than one of these roles. 

Establish a Plan € Major decisions about your campaign should be made at the first team 

meeting, with members receiving initial assignments before they leave. Use this meeting to 
identify your target audience(s), outline your message, determine your goal, establish your 

fundraising tactics and decide on the communications tools you will need to carry your message. 

In small communities, your audiences could be the general public, civic organizations (such as 
the local Lions Club), businesses (in your response area as well as mutual aid areas) and local 

government. When considering how to communicate your message, first think about what will 

motivate your audiences to give. For example, if your department protects a rural area, discuss 

with potential donors that thermal imaging will not only greatly assist with structure fires, but the 
technology can also help you find children or ejected accident victims lost in fields or wooded 

areas. If your department is in a farming community, discuss the use of TIs in fighting silo fires. 
If you are appealing to a local business for support, talk to company leaders about how thermal 
imaging would assist in managing an incident at their facility. 

Conduct a Kickoff Demonstration - It is likely that most members of your audience do not 

clearly understand the challenges you face on the job. Your campaign kickoff demonstration 
must enable potential donors to see for themselves what you do and how TIs can positively 

impact the work you perform. Communities around the country have been successful kicking off 

their campaigns by simulating search and rescue situations with non-toxic smoke and volunteer 

victims. Whether your demo is conducted in a training structure or in a dark room, plan the 
details carefully, and invite as many people in your target audience as possible. Ideally, this 

event will give potential donors and media members the opportunity to experience the difficulty 
of searching in smoke versus the ease of searching with a TI. 

Involve the Media - Regardless of how you have decided to raise funds, the media can be a 

powerful ally in getting the word out about your campaign. Involve newspapers, radio stations, 

TV stations, newsletters and websites that cover news in your community. Be proactive. Before 

you kick off the campaign, ask a key local reporter to visit you and become familiar with thermal 

imaging and what you are attempting to achieve. A feature article published before your launch 
is a great way to get the public interested and involved in your effort. To increase coverage 

during your campaign, submit your own event pictures and captions to your local newspaper, to 

get the word out even if media members can’t attend every event. Be sure to actively manage 
publicity for your largest donors by communicating their contributions through the media.  
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Fundraising Appeals - With a well-oiled plan, your thermal imaging campaign should move 

along quickly. At any event you hold, try to include some type of technology demonstration, 
whether it is with an actual TI, a PowerPoint presentation or a video. Offer potential donors a 

simple handout that explains the benefits of thermal imaging in your community and requests 
their donation. Fundraising appeals should be diverse and frequent: 

» Make an official appeal to your local budgeting authority. Ask them to pay for half of the 
cost of a thermal imager, if they can’t pay for the full amount. Show them you’re working 
hard to raise the rest of the money. 

Set up booths at community events, to help the public understand what thermal imagers 
are and what they do. 

Make presentations to local civic clubs and/or community centers that have funds for 
local projects. 

Send a fundraising letter to the people you protect. If you have a local story you can share 
about how thermal imaging has made a difference (in a neighboring department, for 

example) or how it could have made a difference (the recent loss of a building in your 

community, for example) - share that story in your materials to bring your message home. 
Use photos to illustrate your points. 

Conclusion 

As your fire department initiates fundraising activities, remember not to limit yourselves to one 
funding source or to one funding approach. Build a team of dedicated people who are focused on 

the goal, and show potential donors how TIs work to save lives, preserve property and keep 

firefighters safe on the job. With a determined, organized and passionate team, it’s within your 
reach to get equipped with thermal imagers, regardless of the size of your community. 

Sidebar: Fundraising Events for Small Communities 

» Photo fundraiser at fire department, with portrait sessions held at your firehouse 
e Sale of adult and children’s t-shirts that feature your department logo 

» Holiday-time event at a local public building: Thanksgiving dinner, New Years dance, 
Easter brunch, Halloween haunted house, or a home tour at Christmas time 

Auction of donated products and services from local merchants 
“Share the pot” cash raffle (check state and local laws) 
Hog roast/barn dance at residence of prominent community member 

Collaborative event with a local business, such as a special meal at a local restaurant or a 
bowling tournament at a local bowling alley 

Sale of concessions at high school sporting events 
Retired apparatus auction 

Sidebar: Other Funding Options for Thermal Imagers 

» State or regional EMS office - federal and state grants, low interest loans and matching 
grants available in your area to help you purchase equipment 

& » Assistance to Firefighters Grants (2005 deadline is now past)  
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e USDA loans and grants to rural communities 

# o Finance the purchase over three to five years. 

Firefighters Rob Sands (efi) and Dave Mcintyre (right) in Thornville, Ohio, rescued 3 year-old 

Jonah West with a TI they purchased through local fundraising. Jonah’s mother Jamie is at the 
left.  
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Eight single firefighters in Sunset, Utah (pop. 5,200), took part in a firefighter auction with a 

local radio station, raising money for the department’s TI campaign. Lt. Ben Rose (left) and 
Firefighter Ron Chapman participated. 

other local events to raise money for their TI within just 3 months.  
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The Gamewell Fire Department of Lenoir, North Carolina (pop. 6,000) focused on personal 

appeals, direct mail and media relations to raise money for a TI within just 6 months. The 
campaign was led by Gamewell Chief Keith Owens. 

This kit and/or program may include not only getting the facility maintenance department 

involved, but also include the energy manager and the environmental team for the school. 1 

expect it will be a “How Too” guide on how to develop a fundraiser, and possibly how to locate 

corporate charitable, state and federal grant opportunities. 

IMPLEMENTATION 

In order to proceed with the implementation of creating an OAM-Purger Fundraising 

Program, it is estimated that the marketing department for Redi Controls will require $30,000.00. 

1. $5000 to create a mini-video (a short) 1 minute and 30 second clip to be posted on 

the OAM-Purger Fundraising section of the Redi Controls’ webpage. 

$1000 to create an OAM-Purger Fundraising section on the Redi Controls’ 

webpage.  
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3. $15,000 for advertising broken between 5 publications (The Air-Conditioning, 

Heating and Refrigeration News, Contracting Business, HPAC Engineering and 

American Hospital and University Facility Magazine, and Engineered Systems). 

Approximately $3000 per magazine will acquire 3 consecutive running ads per 

publication (3 month of ads to jumpstart the introduction of this program). 

. $6000 to print literature. 

. $3000 to subcontract with a writer (preferably Jack Sine who has written for us 

before and has articles regularly placed in various trade publications). Appendix 

C has an article for reference. 

SUMMARY 

“Thinking outside the box is a popular metaphor for creativity. But recent major 

systemic challenges (the financial crises, health care reform, and climate change, among others) 

require new ideas significantly bigger than a mere box. The greatest future breakthroughs will 

come from leaders who encourage thinking outside a while building of boxes. Inside-the- 

building thinking is the hallmark of establishments, whose structures inhibit innovation. Once 

the architecture is set, vested interests divide up the floors and reinforce existing patterns and 

practices. Even change-oriented inside-the-building thinkers take organization and industry 

structures for granted. They pay most attention to similar-looking competitors in markets 

already served. They focus on enhancing the use of existing capabilities rather than developing 

new solutions to emerging problems. In contrast, even small steps outside the building facilitate 

productive change” (Kanter, 2009). Take this opportunity to step outside with me to look at the 

opportunity to attack this opportunity in a different innovative way by developing an “OAM-  
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Purger Fundraising Assistance Kit.” Some minor changes in sales and marketing could mean 

major revenue increases. 

“Developing an energy service business would not require an overhaul to how you do 

business now. What needs to change more than anything is the marketing — how you package, 

price, and promote energy services. By going to market in a slightly different way, you can be a 

significant player in the energy services business and start to provide enormous value to your 

customers through cost savings. Now’s the time for this shift in your service offering, because 

building owners and managers are under tremendous pressure from both financial markets and 

the real estate market” (Skurski, 2010). 

Redi Controls, Inc. must develop a “How To Fundraise for the OAM-Purger” guide and 

program for those organizations interested in Energy Savings and Protecting the Environment! 

This is an opportunity that will assist Redi Controls in increasing revenues, and help various 

communities to save energy and protect the environment! 
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This same process occurs with high-pressure centrifu- 

gal chillers (R-12, R-22 and R-134a most commonly). 

High-pressure screw chillers (R-12, R-22 and R-134a) 

utilize oil for lubrication, as a coolant and as a sealing 

mechanism on screw rotary tips. 

Oil inevitably finds its way into the refrigerant charge. 

In fact, the oil problem extends into other systems, 

including high-pressure reciprocating chillers, certain 

rack systems and ammonia refrigeration systems to name 

a few. 

When oil gets into the evaporator, it mixes with refriger- 

ant and degrades system efficiency and capacity. This 

occurs when the evaporator tubes become coated with oil, 

creating a thermal barrier. The heat transfer efficiency is 

retarded and drastically reduces the cooling effect. 

An additional concern focusing on oil in a chiller’s 

refrigerant charge was noted in an article in the April 

2002 issue of RSES Journal. In the article, titled “Making 

‘Cents’ of Preventive Maintenance for Centrifugal 

Chillers,” author Tom Brown notes that “rust particles 

falling to the bottom of the evaporator shell mix with the 

oil and can cause improper lubrication, premature parts 

wear and clogged valves and orifices. 

“By comparing the results of the refrigerant analysis 

against a chiller’s historical operating data, experts can 

reliably diagnose the condition of a chiller and make rec- 

ommendations accordingly, pinpointing the causes of 

contamination in the process,” he continues. 

Oil's impact on heat transfer 
Although it is common knowledge that oil buildup occurs, 

the impact on the system's capacity and energy costs only 

now are being understood. The following studies note the 

importance for chiller owners and service contractors to 

recognize and address this problem. 

ASHRAE conducted a study titled “Effects of Oil on 
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Boiling of Replacement Refrigerants Flowing Normal 

to a Tube Bundle, Part I: R-123 and Part II: R-134a.” The 

study concludes: “Flow boiling results have been obtained 

for the low-pressure refrigerant, enhanced boiling tube in 

the presence of R-123. This enhanced tube shows a marked 

decrease in heat transfer with the addition of even a small 

amount of oil throughout various heat loadings. Even at 1 

percent to 2 percent oil, the heat transfer coefficient is 

reduced by one-third from its no-oil baseline. At substan- 

tial oil content (5 percent to 15 percent), a 40 percent to 

50 percent reduction (in heat transfer) is noted.” 

Part 2 of the ASHRAE study reached a similar conclu- 

sion: “Flow boiling results have been obtained for a newer 

enhanced boiling tube with R-134a. This enhanced tube 

shows a decrease in heat transfer with the addition of 

even a small amount of oil throughout various heat load- 

ings. Even at 1 percent (by weight) oil, the heat transfer 

coefficient is reduced by 25 percent from its no-oil base- 

line. At higher oil content, a 30 percent reduction has 

been typically measured.” 

Trane also has studied the effects of oil on chiller effi- 

ciency, which led to the company’s development of a new 

oil-free chiller. According to the manufacturer, the oil nec- 

essary to lubricate other chillers has the potential to con- 

taminate the refrigerant, degrading energy efficiency. CFC 

chiller designs typically allow oil absorption of 3 to 7 per- 

cent, increasing operating costs by up to 15 percent, 

Trane claims. 

Oil, as a contaminant, significantly impacts chiller effi- 

ciency. The more that oil contaminates the refrigerant, the 

more efficiency is lost and the more money is spent on 

energy. If the refrigerant charge in a chiller contains even 

3.5 percent oil, it could mean up to an 8 percent loss in 

efficiency, which will impact operating cost, Trane states. 

(Figure A illustrates the effect that oil, shown as units of 
percent oil in refrigerant, can have on efficiency, shown as 
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The graph shows the impact of oil content in refrigerant in 

terms of efficiency loss. 

This graph shows oil content as a percentage of refrigerant 
in 10 older CFC-11 chillers.  



a percent of efficiency loss.) 

Over 30 years this equates to almost $350,000 or more 

than twice the initial cost of the chiller. It also would increase 

the utility-generated greenhouse gas emissions by more 

than 4 million pounds of CO,. 

The company further states that the typical concentra- 

tion of oil in chillers today can be surprisingly high. Figure 

B shows average oil content (as a percentage of refriger- 

ant) in 10 typical, older CFC-11 chillers to be 13 percent. 

The efficiency loss is 15 to 20 percent or higher. 

Solutions to oil's impact 
Figures provided by Trane support the findings in an 

additional ASHRAE Study titled, “ASHRAE Research 

Project 601-TRP.” In this study, refrigerant samples were 

taken from 10 operating chillers and analyzed for oil content. 

All contained excess oil in varying amounts from 3 per- 

cent (enough to degrade performance) to 23 percent. 

Trane calculated the impact of excess oil on a 1,000-ton 

chiller operating at 2,000 equivalent full-load operating 

hours at 8 cents per kwh, $15 per kwh demand and 0.576 

kwh/ton. An 8 percent impact on annual cost of operation 

would be $11,520. 

While the studies do show some slight variance, they 

strongly support each other in the fact that some oil ulti- 

mately finds its way into a chiller’s refrigerant charge and 

significantly increases the amount of energy required to 

run the chiller. 

This increased energy consumption drastically increases 

a chiller owner's electric bill. In addition, the system is los- 

ing a significant amount of capacity, and a harder work- 

ing system increases its potential for breakdown. 

Mark Key is vice president of marketing at Redi Controls 

Inc. Material provided by ASHRAE is reprinted with permis- 

sion of ASHRAE Transactions with the understanding that 

the material does not imply or state ASHRAE endorsement 

of a product or service. ASHRAE retains the exclusive copy- 

right for the material. Trane also approved the use of and 

provided copyrighted information for this article. 

  

include investing in an oil-free chiller, chiller charge reclamation or 

the use of a purging system for existing chiller retrofit, 

For chiller owners seeking a replacement chiller as they decommis- 

sion old systems or for new construction, Trane’s new S-Series 

Earthwise CenTraVac chiller uses 

an oil-free design. The chiller 

uses hybrid ceramic ball bear- 

ings lubricated with refrigerant 

instead of oil. 

The system is engineered 

for low ownership cost by 

reducing the price of operation 

and maintenance. For more 

information, refer to Trane's 

literature file number CTV- 

SLBO14-EN or visit www.trane.com. 

When an existing chiller is oil logged, a refrigerant reclamation 

service company can recover and reprocess the refrigerant charge on- 

site to ARI 700-95 standards. When called in by the mechanical con- 

tractor, the company will pull the entire charge, process the refrigerant 

to remove all oil, moisture (even excess water from a ruptured tube), 

acid, air and other contaminants and recharge the ARI spec refrigerant 

back into the machine. 

Doug Romine, president and owner, CFC Refimax, explains that 

“moisture and oil collect in the evaporator where the moisture turns to 

ice and the oil turns to sludge and impedes heat transfer. Air collects 

in the condenser and additionally cuts the efficiency of the process. 

  

  
Trane’s oil-free chiller S-Series 
Earthwise CenTraVac is one 
alternative to eliminating oil 
contamination problems. 

  

Three ways to solve chiller oil buildup, energy woes 
¥ ossible solutions to the costly problem of oil-induced efficiency loss “While the benefit of improvements in a process cooling system 

usually has a dramatic effect on the productivity of the process, 

if the condition of the refrigerant is ignored, mois- 

ture will interact with the refrigerant to form 

hydrochloric acid. One will quickly begin to experi- 

ence problems much more severe than just 

reduced efficiency,” he says. 

After CFC Refimax recently reclaimed one 

chiller’s refrigerant charge, the customer was 

able to turn off 3,000 tons of cooling because 

the system was working more efficiently than 

ever before, Romine explains. (Visit CFC Refimax 

at www.refimax.com for more information.) 

Redi-Controls recently announced release of its 

new oil, acid and moisture purging system, called, 

appropriately enough, the 0AM-Purger. The unit 

removes oil from a chiller’s refrigerant charge, : 
. . . another option 

returns the oil to the chillers oil sump and retums gor dealing 

clean refrigerant to the system. Acids and moisture with oil con- 

also are removed from the refrigerant and oil during tamination. 
the process. 

Because the system operates 24 hours a day regardless of chiller 

operating status, the refrigerant maintains an oil-free state. Redi 

Controls states the OAM-Purger has a three-to-four month payback 

period because it will save an average centrifugal chiller owner approx- 

imately $24,000 per year in energy cost. 

For more information on the system, call 317-865-4130 or visit 

www.redicontrols.com.¢ 

    
Redi-Controls’ 
OAM-Purger is 

    

Reprinted from RSES Journal ~ November 2002  



  

N\/, OAM PURGER" 
“7 (Approximate Savings for an average Chiller) 

  

Automatically removes Oil, Acid and Moisture from 

Centrifugal Chiller’s refrigerant charge. However, 

its MAIN PURPOSE is to remove OIL and 

AUTOMATICALLY RETURN IT to the chiller’s 

oil sump where it belongs. 
  

Keeps saving energy cost even after it pays for itself 

Typically removes oil from refrigerant charge in 

approximately one month (500 Ibs. Chiller 

refrigerant charge containing 12% oil by weight) 

Restores Chiller to peak operating capacity 

Once refrigerant cleaned, maintains system oil free 

Operates 24 hours a day whether chiller is on or off 

Totally automatic 

Easy to install 

Refrigerant charge does not have to be “pulled” to 

install 

Reduces maintenance and helps prevent premature 

failure       
PATENT PENDING     

Phone: (317) 865-4130 

Re di @ ontrols ERP 
Fax: (317) 865-4145 

Check our Web Site: Call or Write for 

www. RediControls.com additional information  
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Excess Oil: Problem Solved 
Accessory Controls Oil Levels in High-Pressure Systems 

By Jack Sine 

For The News 

received a lot of attention in recent years. It is a costly contam- 

inant. 

Studies conducted by the American Society of Heating, 

Refrigerating, and Air-Conditioning Engineers (ASHRAE) indi- 

cate that not only does oil entrained in a chiller’s refrigerant sig- 

nificantly degrade performance, but these chillers also use signifi- 

cantly higher amounts of energy. Of course, this leads to higher 

utility bills. 
In one ASHRAE research project (601-TRP), refrigerant samples 

from 10 randomly selected operating chillers were analyzed for oil 

content. Each chiller contained varying amounts of excess oil. 

The three with the lowest amounts had been serviced and had 

their refrigerant recycled in the last six years; their oil content still 
ranged from 3 percent to 7 percent. The oil levels in the remaining 
chillers’ refrigerant ranged from 9 percent to more than 20 percent. 

Table 1 shows typical ranges for minor contamination levels. 
To address the problem, service contractors wait until oil buildup 

significantly decreases capacity; then they attempt to remove excess 

oil from refrigerant during routine maintenance by decontaminating 
the refrigerant or recharging the chiller with new refrigerant. 

E xcess oil on the refrigerant side of chillers is a problem that has 

Classic Case 
When there is excess oil in an operating chiller, it can cost a small 

fortune in higher operating costs and decreased capacity. Below is a 
classic example. 

Bob Lee is a chief engineer for Harbor Group Management Co., 
a property management company. He is responsible for the main- 

tenance of a 27-story office tower in Cincinnati. 

“I had originally been an engineer in this building from 1990 to 
1994, and the systems ran fine during those years,” said Lee. “Then 
I was brought back by Harbor Group in 2002 after they had 
acquired the property. I noticed efficiency problems with all three 

chillers right away.” 
Bill Adkins, Chiller Group manager for DeBra-Kuempel 

Mechanical Contractors in Cincinnati, had been servicing the 

Carrier 19EA 575-ton chillers since they were installed 20 years ago. 

He helped explain the chillers’ performance degradation. 

al 

The chiller’s performance degraded from 0.89 kW/ton to between 1.1 and 

1.5 kW/ton. 

“The problem with excess oil started when the previous owners 
sold the adjoining building,” said Adkins. “It had been built after 
the office tower and was interconnected to the original. To econo- 
mize, they used the newer building’s flat-plate chiller to cool the 

original building during the low-load times of spring and fall. That 
meant the three chillers only ran at higher loads during the sum- 
mer. After the sale, the chillers ran for extensive stretches at low 
loads and the oil began to migrate to the refrigerant side.” 

“When I came back to the building as chief engineer, I immedi- 
ately noticed the lack of efficiency,” said Lee. “These chillers had a 
design efficiency of 0.89 kW/ton — very good for 20 years ago when 

they were installed. Now they were running between 1.1 and 1.5 

kW/ton, and I wanted to know why. I called Bill Adkins and asked 

him to find the problem.” 

There werent too many things to look at. Every year the DeBra- 
Kuempel technicians performed oil and refrigerant analyses. They 

did extensive preventive maintenance, and every six years they tore 

down each chiller for a complete overhaul. 

“I was surprised when we discovered the excess oil,” said 

Adkins. “With the annual refrigerant analysis, we thought we had 
it under control. But those long, low-load conditions took their  



toll. We found 15- to 20-percent oil in the three chillers.” 

The technicians were able to pump the refrigerant load into the 

evaporator, boil the refrigerant back into the utility vessel, and re- 
move the oil that remained in the vessel. It is a lengthy and costly pro- 

cedure. Moreover, every time oil levels rose to a point that signifi- 
cantly degraded efficiency, the procedure would have to be repeated. 

“If we could run steadily at 90- to 100-percent efficiency, we 
wouldn’t have an oil problem,” said Adkins. “But you can’t get away 

from spring and fall and 

mornings and evenings. So we 

were always on the lookout for 

some more cost-efficient solu- 

tion.” 

Oil Contamination 

Oil In Evaporator Performance Loss 

1-2% 2-4% 

3-4% 5-8% 

5-6% 9-11% 

7-8% 13-15% A New Strategy 
Adkins said he was 

intrigued by an oil purger for 

low-pressure chillers that had 

been introduced by one of his 

suppliers, Redi Controls. “We'd 

been getting relief valves and noncondensable purgers from them for 
many years,” he said. “When their oil purger for low-pressure systems 

was introduced, it looked like a good idea on paper. It worked 

whether the chiller was running or not, and removed oil from the 

refrigerant side and returned it to the oil sump. 

“I called and asked if they were working on something for high- 
pressure systems, thinking of the Harbor Group building problem, 

and to encourage them to do it if they weren't. Turns out they were 

working on one and would have it to market soon. I asked to be 

put at the head of their list” 

“The Oil, Acid and Moisture [OAM] Purger was primarily 

designed to remove oil,” said Mark Key, vice president of marketing 
for Redi Controls. “The acid and moisture removal are bonuses. 

“Its advantages are that it connects easily to an operating 
chiller, performs passively and independently of the chiller 

whether it is operating or not, and has no effect on chiller oper- 

ation, other than increasing efficiency, regaining capacity, and 

decreasing energy usage. Once the excess oil has been removed, 

the OAM Purger returns any oil that has migrated to the refrig- 

erant side to the chiller’s oil sump, where it belongs.” 

“We convinced Bob Lee to give it a chance on his chillers,” said 
Adkins. “The cost of taking out the oil and the steadily dropping 
efficiency in between were expenses he wanted to avoid.” 

Table 1. Typical oil levels (minor con- 

tamination) in the refrigerant of oper- 
ating chillers. 

Doing It Right The First Time 
During the installation, the DeBra-Kuempel technician took 

four days to put it in, as opposed to the two days suggested by the 

company. “We use only hard copper pipe, mechanically bent, and 

take our time to make sure the installation not only works the first 
time, but doesn’t fail down the road,” explained Adkins. 

Once the purgers were up and running, Lee noted, “We 
pumped the excess oil returned from the sump into a 15-gallon 
drum and we filled that up the first day. Over the first few weeks 

we removed about 50 gallons of oil from the three chillers. 
“We're just about to hit equilibrium, where the oil from the refrig- 

erant will be sent back to the sump with no excess to extract. Then 

we will be running back at maximum efficiency of 0.89 kW/ton.” 

Lee calculated that during peak running times this summer, 

the purger will save about $365 a day. “It won’t take long to jus- 
tify [the unit] at that rate. We’ll have saved what it cost us in less 

than a year” ® 

Reprinted from 
Air Conditioning | Heating | Refrigeration 

te NEWS 
Copyright 2004  
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