GUE ProaTEQ Treatment
Chemical Industry Case Study – January 2016
Georgetown Utilities Enterprise, LLC (GUE) Completes Successful Pilot at Major Chemicals
Manufacturing Company: ProaTEQ Treatment Restores Capacity - Saves Energy - Reduces CO2
Emissions for Older Rooftop Refrigeration Equipment
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Executive Summary. Georgetown Utilities Enterprise,
(GUE), a small, minority-owned business, successfully
tested an advanced metallurgical treatment to improve
performance of older refrigeration equipment at an
Aerospace Coatings facility owned by a major Chemical
Manufacturing Company in the Southeastern US in the
summer, 20151.
The work involved treating two HVAC units, to address
a problem called “Oil Fouling”. Oil Fouling is a process
by which lubricating oil from a unit’s compressor leaks
into the refrigeration lines, and forms an unwanted
insulating layer in the lines, inhibiting the heat transfer
needed for proper operation.
It occurs in all
refrigeration equipment, HVAC or Process, and
degrades capacity of the equipment up to 40% over
time. It increases energy use and cost, and leads to loss
of cooling service. It is a known degradation process

that afflicts older units regardless of the quality of the
maintenance plan used.
GUE applies a product called ProaTEQTM, made by
EnSaTEQ, Inc.2. ProaTEQ is based on patented science,
is used by many major corporations to gain competitive
advantage, and is 100% made in the USA. Its MSDS is
available from GUE. ProaTEQ has never harmed
customers’ equipment and does not impact OEM
warranties. GUE is fully insured, and worked under an
Agreement for On Site Services (AOSS) with the client.
ProaTEQ uses a polarized molecule, that works by the
action of Van der Waals forces, to penetrate the oil
boundary layer, dislodge and remove it, and form a 1molecule (Nano) thick layer on the heat transfer surface;
coating it, and permanently prohibiting the oil boundary
layer from ever re-forming.
It is a permanent
metallurgical retrofit, not a maintenance item; applied
only once and never needs re-application.
On the tested units3, totaling 62.5 Tons capacity, the
units had lost 37% of their rated capacity. The treatment
recovered 69% of the lost capacity, achieved 21%
energy savings, and 11% reduction in operating cost, at
a total cost of $4,063. It delivered a 17-month payback
and 70% ROI. If the value of recovering lost
refrigeration service is added, the payback is 10 months
and the ROI is 120%. If the value of avoided Carbon
Emissions is added, these values improve further. The
treatment also extends equipment useful life.
Based on publicly available data, GUE estimated that a
company-wide application of ProaTEQ would deliver
cost avoidance of $9.8 million annually, at a cost of $9.1
million or less, with a payback of 11 months, and an ROI
of 108%. It would reduce Greenhouse Gas Emissions
by about 108,000 Metric Tons of Carbon Equivalent,
exceeding the firm’s goal for one year, and save 0.53
trillion Btu of direct energy, achieving about 53% of the
firm’s annual goal.
For further information, contact Patrick McCarthy,
Senior Vice President, Georgetown Utilities Enterprise,
LLC, at pmccarthy@georgetownutililties.com.

Proprietary Information of Georgetown Utilities, LLC
January 2016

1 of 12

GUE ProaTEQ Treatment
Chemical Industry Case Study – January 2016
New Hudson, MI, October 2015.
Georgetown
Utilities Enterprise, LLC (GUE) of New Hudson, MI,
this month announced the highly successful results of a
pilot test of a Nanotechnology chemical treatment
applied to older refrigeration systems at a major
aerospace coatings manufacturing facility of a major US
Chemicals Manufacturing Company. The facility was
located in the southeast US.
Working with the client’s engineering and procurement
team, GUE engineers and technicians conducted the
tests in summer 2015 on two rooftop HVAC Units, a 17year-old, 50-Ton Trane unit, and a 3-year-old 12.5-Ton
York unit.

norms. The ProaTEQ treatment allowed the unit to
recover nearly 70% of the lost capacity, improving to
the “treated” capacity, Ct, of 44.5 tons. This nearly 40%
capacity improvement allowed the unit to improve its
kW/Ton performance by 29%, from about 2.2 kW/Ton
down to about 1.5 kW/ton.
Under the estimated load profile faced by this unit, the
operating kWh was reduced by nearly 20%. The annual
operating cost, including both kW and kWh charges,
and using local utility rates4, was reduced by $2,119, or
10.4%.5 The cost of the treatment was $3,2506.

The tests involved treatment of the units with
ProaTEQTM, an advanced chemical treatment for heat
transfer components in refrigeration systems. ProaTEQ,
an oil-based chemical treatment, is inserted into the
machine through a Schrader valve in the compressor
suction line.
ProaTEQ provides the triple benefit of i) improving
lubricity of compressor oil; ii) penetrating, dislodging
and removing the oil fouling boundary layer that has
built up on heat transfer surfaces inhibiting heat transfer;
and iii) permanently preventing re-occurrence of the oil
fouling boundary layer. It is a permanent metallurgical
retrofit, and not a maintenance measure. It is applied
once and never requires re-treatment.
In general, the net effects of ProaTEQ treatment are:










Substantial recovery of lost capacity
Potential reduction in power draw
Significant gain in the kW/Ton performance
Recovery of lost refrigeration service
Reduction in unit run time
Energy (kWh) and demand (kW) savings
Operating Cost avoidance
Reduction in CO2 emissions, and
Extension of the unit’s useful life.

Most of these beneficial effects were observed and
documented in this Pilot.
Key Results for 50-Ton Unit. For the 17 year-old, 50ton unit tested, the capacity had diminished from the
nominal capacity, Cn, of 50 Tons, to the oil-fouled
capacity, Cf, of about 32 tons, consistent with industry

The treatment took about three hours on the site,
performed by qualified GUE engineers. It was not
necessary to interrupt operation of the equipment for the
treatment to be performed.
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ProaTEQ Treatment and Service Recovery. When a
unit has fouled down on its capacity, one of the adverse
consequences is that cooling load is not met more often
than normal. For example, a 50 Ton unit would
typically be selected for an application where the load
was 45 Tons or less 90% of the time, 47 Tons or less
95% of the time, and 50 Tons or less 99% of the time.
As such, the installed 50 Ton unit would provide
sufficient capacity to cool the space (or process)
properly7 for 99% of the hours when cooling is required,
and only 1% of the time would the unit not properly cool
the application.

mixed “hard” plus “soft” Operating Cost plus Cooling
Recovery value.
As shown in the figures below, the ROI is 65% based on
Operating Cost Savings alone, and rises to 112% when
both Operating Cost and Cooling Service Recovery are
considered.

For the tested 50-Ton unit, which had fouled down to a
32-Ton capacity, not only does it use more energy to
meet the cooling load when met, but – perhaps even
worse – it fails to meet the cooling load approximately
six percent of the time…about six times more often than
normal. In HVAC applications this results in occupant
discomfort and loss of productivity. For the 50-Ton unit,
simulation of the operation of the degraded 32 Ton unit
revealed that about 4,700 Ton-Hours of cooling were
called for but not provided.
In process applications, units are designed to meet the
cooling load 100% of the time, and failure to meet load
due to capacity loss from fouling results in longer dwell
time of product in a cooling step, resulting in reduced
throughput, or at worst, spoiled product. In both cases,
when the refrigeration unit fails to meet the load, this is
referred to as “Loss of Cooling Service”.

Also, the SPBP of the ProaTEQ Treatment for the 50Ton Unit was 1.5 years based on Operating Cost
Savings alone; and 0.9 years based on the combination
of Operating Cost Savings and Cooling Service
Recovery Value.

In this pilot test, GUE engineers quantified the value of
lost cooling service at about $0.34/Ton-hour8 for the 50Ton unit. In the pilot test, the 50-Ton unit, fouled to 32
Tons and recovered to 45 Tons, recovered nearly 4,500
Ton-hours of the cooling service that had been lost.
That translated into 95% recovery of lost cooling service
after treatment. At the value of $0.34/Ton-hour, this
translated into a value estimated at $1,517/yr.
Financial Performance for 50-Ton Unit. Combining
“hard savings” of $2,119/yr in energy cost reduction and
“soft savings” of $1,517/yr in recovered cooling service,
provides a total value of $3,636/yr, compared to the pilot
test cost of $3,250. The following two charts show the
Return on Investment (ROI) and Simple Pay-Back
Period (SPBP) of the ProaTEQ treatment when
considering either “hard” Operating Cost savings; or

Key Results for 12.5-Ton Unit. A second unit, a 3
year-old, 12.5-Ton York unit was also treated. This unit
was found to have initially fouled from a nominal
capacity, Cn, of 12.5 Tons, down to a fouled capacity,
Cf, of 7.3 Tons. The unit had aluminum coils which are
Proprietary Information of Georgetown Utilities, LLC
January 2016

3 of 12

GUE ProaTEQ Treatment
Chemical Industry Case Study – January 2016
known to be more susceptible to oil fouling earlier in the
unit life than older copper-coil units. Following the
treatment, capacity was restored to a treated capacity,
Ct, of 10.8 Tons, about 67% of the lost capacity, and
about a 48% gain on the fouled state.

methodology as had been applied for the 50-Ton unit.
This led to a value realized of $517/yr for the Cooling
Service Recovery.

For the 12.5 Ton unit, the power draw was 14.4 kW. At
design capacity it was about 1.15 kW/Ton. After
fouling to 7.32 Tons, the kW/Ton increased to 1.96
kW/Ton.
After treatment, the kW/Ton power
requirement fell 32% to 1.33 kW/Ton.
Based on the estimated load profile for the 12.5 Ton
unit, the operating kWh was reduced by 36%. The total
annual operating cost of the unit in the fouled condition
was $4,545/yr, including $2,452/yr in energy (kWh) and
$2,092/yr in peak demand charges (kW). The ProaTEQ
treatment led to a $722/yr (15.9%) reduction in total
operating cost, all of it coming from energy (kWh)
reduction, with no material change in the kW charge.

The total of Operating Cost Savings of $722/yr and
Value of Service Recovery of $517/yr combine to a total
value realized of $1,239/yr for the 12.5-Ton unit. The
chart above compares this to the treatment cost of $8139.
Financial Performance of 12.5-Ton Unit. Based on
avoided energy costs alone, the simple payback period
of the treatment was 1.1 years. When value of service
recovery is included, SPBP falls to 0.7 years, as shown
in the figures below.

Again, the total operating cost reduction of 15.9% is
smaller than the energy use reduction of 36%, because
the demand charges remained unchanged, and that was
nearly half of the total annual operating cost.
Service Recovery for the 12.5-Ton Unit. In the fouled
state, the unit failed to meet the cooling load 8 times
more than normal, or 8% of the time. A total of 1,611
Ton-hours of cooling were called for but not provided.
After treatment, 1,529 Ton-hours of cooling were
recovered, or 95% of the lost cooling service. For the
12.5-Ton unit, the value of cooling service was
estimated by GUE at $0.307/Ton-hour, using the same

Similarly, the ROI was 89% based on Operating Cost
alone, and grew to 153% when the economic value of
cooling service recovery was included.
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The high pressure refrigerant vapor has a boiling point
above ambient temperature. It is discharged from the
compressor as a high pressure vapor via the
compressor’s discharge line.

How Does ProaTEQ Work? While providing very
striking results, ProaTEQ is a fairly basic treatment for
legacy cooling equipment, that has been repeatedly and
rigorously tested. It addresses a long-recognized yet
insufficiently treated problem, known as Oil Fouling.
In order to understand oil fouling it is necessary to
understand the basics of vapor-compression
refrigeration systems. This is outlined in the following
section.
Refrigeration Basics. The schematic below shows a
vapor compression refrigeration system. At station 1,
low pressure refrigerant vapor is sucked into the
compressor via the suction line, where it is compressed
to a high pressure vapor, via the input of shaft work,

provided generally by electrical energy driving the
compressor motor. As the vaporized refrigerant’s
pressure is increased, its boiling point is also increased.

The high-pressure vapor passes into and through the
condenser, station 2, where air at ambient temperature
is blown over the condenser coil. At its elevated boiling
point, the ambient air is not warm enough to maintain
the vapor state of the refrigerant. The refrigerant vapor
condenses, releasing heat, and discharging this heat
across the metal wall and fins of the condenser coil, into
the passing air stream. The refrigerant is changed from
vapor to liquid as it gives off its heat to the air. This is
the heat rejection side of the system. The heat rejected
by the refrigerant passes into the atmosphere.
The high pressure liquid refrigerant departs the
condenser via the liquid line, through the dryer to station
3, the metering device. This device expands the volume
of the liquid, lowering the pressure, and thus lowering
the boiling point. It is lowered to a point well below
ambient, such that the refrigerant can now evaporate,
even at a very low temperature. This unit also regulates
the volume of liquid entering the evaporator, to ensure
that only enough liquid enters as can be evaporated
through the evaporator coil.
The low pressure liquid then enters the evaporator,
station 4, where air returning from the space to be cooled
is passed over the evaporation coil. The refrigerants
have boiling points well below 0 oF, typically -10 oF to
-40 oF. The return air stream with temperatures of 60 oF
to 75 oF (or higher if the system isn’t meeting the
cooling load), contains enough heat to readily vaporize
the refrigerant.
The air passing over the evaporation coil transfers heat
into the coil. The refrigerant absorbs the heat, is turned
to low-pressure vapor, and in the process extracts heat
out of the air, reducing the air temperature to the desired
cool supply air temperature, generally to about 45 oF 55 oF in HVAC applications. The cooled air is then
supplied to the space to be conditioned. Note that in the
illustration, in the middle of the evaporation coil is a
length of the tubing where the refrigerant is shown as
both blue and white. This is the portion where the
refrigerant exists in two phases, liquid and vapor, as the
liquid is converted completely to vapor. This is a critical
part of the process.
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Oil Fouling Principles. The phenomenon called “oil
fouling” occurs when oil that exists inside the
compressor to lubricate moving parts escapes from the
compressor and becomes entrained in the refrigeration
lines. Compressor lubricating oil is a necessary part of
the system, but its escape from the compressor and entry
to the refrigeration lines is undesirable. The illustration
below shows what happens.
Oil fouling afflicts all refrigeration machines, regardless
of the amount or quality of preventive maintenance
applied. In the schematic below, the small figures
represent refrigerant molecules in the evaporation coil.

authors noted that the boundary layer will continue to
accumulate until equilibrium is reached between flow
force of the refrigerant and the adhesion of the oil
molecules for one another. At this point the oil
boundary layer has achieved its maximum thickness,
producing maximum loss of capacity. Performance can
be degraded by as much as 30% due to the build-up of
lubricants on internal surfaces. Higher percentages, up
to 40% have been observed in systems 20 years old or
more. The graph below indicates the loss of capacity of
a the treated 50-Ton unit over time based on the oil
fouling effects.
Oil Fouling Leads to Loss of Unit Capacity

The dark ones are liquid; the light ones are vapor. Heat
(red arrows) passes into the evaporation coil tubing,
vaporizing the refrigerant, converting the liquid to
vapor. The large grey shapes represent molecules of
compressor oil which have escaped into the refrigerant
lines. The oil forms a boundary layer on the inside wall
of the evaporator coil tubing. The boundary layer can
be many molecules thick and builds up over time.

Effective Capacity of Nominal
50-Ton Unit (Tons)
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The findings of the 50-ton unit pilot are shown above,
and were completely consistent with this theory. The
unit was tested July 20, 2015, and displayed a capacity
of 31.8 Tons, a 36% reduction from nominal 50-Ton
capacity, after a service period of over 17 years.

OIL BOUNDARY LAYER

OIL LAYER RESTRICTS HEAT TRANSFER ACROSS TUBING

The oil boundary layer has an unwanted insulating
effect. This leads to loss in heat transfer capacity of the
evaporation coil – so-called “oil fouling”.
Research on Oil Fouling. Research has been done to
quantify the rate of degradation of refrigeration systems
under the action of oil fouling. A study published at the
1987 ASHRAE Winter Symposium10 indicated a loss of
capacity of approximately 7-8% in the first year, 5% in
the second year, and 2-4% annually thereafter. The

How Does ProaTEQ Save Energy and Money?
ProaTEQ is a Nanotechnology chemical treatment that
includes a proprietary polarized molecule in solution
with an oil that is miscible with virtually all
commercially used refrigeration compressor oils. The
chemical is safe, stable and not dangerous in any way.
It is inserted into the refrigerant line of the system
manually at ambient pressure. Unit operation does not
need to be interrupted to install ProaTEQ. The MSDS
for ProaTEQ is available from GUE. Installation
requires approximately three hours. The ProaTEQ
treatment is fully operational within an hour or so of
insertion, and has completely coated all relevant internal
surfaces of most systems within a week to a month of
installation.
Once inserted, the polarized molecules in ProaTEQ
work through the action of van der Waals forces to
Proprietary Information of Georgetown Utilities, LLC
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attach to the metal surface of the copper or aluminum
tubing. ProaTEQ molecules penetrate the oil boundary
layer, dislodge it, and form a one-molecule thick layer
on the inside of the metal tubing or heat transfer coil.
The figure below is illustrative. When the oil layer is
displaced, it is replaced by the coating of ProaTEQ
molecules, which though technically insulating, are far
less insulating than the oil boundary layer. The
thickness of the oil boundary layer is on the order of
microns. The thickness of the one molecule thick layer
of ProaTEQ is on the order of Angstrom Units.

Having dislodged and removed the oil boundary layer,
the heat flow across the surface is considerably
increased as shown schematically below. The oil
molecules are replaced by the one-molecule thick layer
of ProaTEQ molecules. The oil boundary layer is
permanently removed. The insulating effect of the thick
oil layer is replaced by the Nano-thick ProaTEQ layer.
The heat transfer from the air stream into the refrigerant
is substantially increased. Replacement of the filter in
the dryer to remove dislodged oil about a month after
treatment is generally advisable.

The polarized nature of the ProaTEQ molecules ensures
three important things:
1. ProaTEQ molecules cannot adhere to one
another; so the ProaTEQ layer can only be 1molecule thick (Nano-thick);
2. No other molecules can adhere to ProaTEQ, so
the oil boundary layer can never re-form; and
3. ProaTEQ adheres to the metal only, and cannot
be removed by any process other than grinding.
INCREASED HEAT TRANSFER ACROSS TUBING

The chart below shows the impact of ProaTEQ on the
performance of the 50-Ton unit tested. After treatment,
the capacity of the unit improved from 31.8 Tons to 44.5
Tons. For the 12.5 Ton unit, capacity went from 7.3 to
10.8 Tons.

PROATEQ COATING

The third point is critical because it means that ProaTEQ
is not a maintenance measure but rather a permanent
metallurgical retrofit. There is never any need for a
repeat treatment of ProaTEQ. It is done once, and the
metal is permanently coated, and the oil-fouling issue is
permanently addressed. GUE places stickers on units
that have been treated to inform maintenance staff that
the ProaTEQ coating has been applied internal to the
system.
Proprietary Information of Georgetown Utilities, LLC
January 2016

7 of 12

GUE ProaTEQ Treatment
Chemical Industry Case Study – January 2016
ProaTEQ will not restore a unit to 100% of nominal
capacity after years of service.
The capacity
degradation over service life depends on other factors in
addition to oil fouling that ProaTEQ is not designed to
address. But it will generally recover about 70% of the
lost capacity based on experience.
The specific details of exactly how ProaTEQ generates
energy and cost savings are complex but the following
chart illustrates the six steps of the process.
In step 1, the ProaTEQ treatment improves capacity
materially, as seen above, and potentially reduces load a
small amount.

governs the actual hourly savings achieved. The hourly
savings can be anywhere from 0 to the theoretical
savings, but no more. And in any hour, energy savings
only occur after unmet cooling load is satisfied.
The annual energy savings then, in step 4, is just the
aggregation of the hourly values achieved. The kW
demand reduction, if any, also occurs. In step 5, the
financial savings depend on the annual energy (kWh)
and demand (kW) savings and how those values interact
with the utility rate schedule (e.g., the rules) and the rate
levels (e.g., the actual prices). The total financial value
to the client, will depend on these financial savings and
whether or not Cooling Service recovery is monetized.
And GUE has developed theory to properly monetize
this factor, if the client chooses to do so.
Finally, in step 6, the ROI and SPBP are determined by
the interaction of the Energy and Demand financial
savings, the treatment of Cooling Service Recovery, and
the Cost of the ProaTEQ treatment. The values
achieved at in the Pilot were shown in the earlier bar
graphs, and are repeated in the flow chart.
In all, the determination of ROI and SPBP for a
ProaTEQ project is complex, but GUE is highly familiar
with the process, has the procedures, data, formulae and
models needed to do it, and has a good “feel” for
providing customers with ballpark values of key
parameters for project planning purposes.

Step 2 denotes that the capacity change leads to a
theoretical savings level.
GUE engineers have
determined a formula for the theoretical energy savings,
which typically runs 15% to 35%. Step 3 indicates that
there is a complex interaction between the cooling load,
the unit capacity, the theoretical savings, and the unmet
cooling service load, which occurs each hour, that

Applicability to Process Refrigeration.
GUE
recognizes that for many industrial customers, a
considerable amount of refrigeration used – and
refrigeration-driven operating cost incurred – arises out
of process cooling applications. Using glass products as
an example, whether cooling resins, cooling blower air
in a fiberglass process, cooling float glass in a finishing
process, or any of dozens of other key operations in a
glass production environment, most glass and resin
products start as ingredients fired to 2,500 oF or more,
and then are cooled to finished product in some fashion
or another. Process cooling is a huge cost item.
The good news is that ProaTEQ works on large, water
cooled process chillers in the exact same manner as it
does on vapor-compression HVAC applications. The
shell and tube heat exchangers have different oil-fouling
characteristics, but the essential fouling process, and its
resolution using ProaTEQ is the same.
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GUE’s past experience includes a number of process
chiller applications. ProaTEQ is ideal for the process
cooling applications characteristic of the glass products
manufacturing industry, and is receiving considerable
attention in the industry.
Best Bang for the Buck in Process Applications. The
principal benefit of ProaTEQ is capacity recovery. As
illustrated in steps 3 and 4 of the flow chart, the capacity
recovery interacts with the load and the service recovery
load each hour to determine the hourly savings, and then
the annual energy savings are just an aggregation of the
hourly savings.
The main, and critical differences between process
applications and HVAC applications are the following:




Constant Loads. In process applications, the
cooling job to be accomplished every hour is
more constant. In HVAC applications, some
hours have very small loads, and some hours
have large loads, due to weather variations. The
run time is variable and the savings are
comparably variable. Process applications,
with relatively constant loads, have relatively
constant run times and uniform savings
potential.
More Operating Hours.
The HVAC
applications are only operational a portion of
the year. For the 219 cities listed by the
USEPA’s Energy Star program in the CAC
savings calculator, the equivalent full load
cooling hours range from 0 to about 2,400 but
the mean is about 1,120 hours11. By contrast,
process cooling applications can run 2,080,
4,160, or even up to 8,300 hours per year. The
savings increase linearly with the run hours.
The cost, however, to treat the unit is no
different whether the unit runs 1,600 hours per
year or 8,000 hours per year.

The implication of the second point is clear. GUE
believes, and preliminary analyses have shown, that
ROI and SPBP are far more attractive in process
applications. ROI can be expected to be doubled,
quadrupled, or more. Similarly, SPBP can be expected
to be halved, quartered, or reduced even further for
process applications compared to HVAC applications of
the same cost.

Utility Incentive Programs. Utilities nationwide offer
financial incentives for customer-initiated capital
improvement projects that provide permanent,
verifiable energy savings. Rules vary from one utility
to the next, and not all utilities offer such programs. But
the following example is typical.
For the site of the Pilot reported herein, the site is served
electric power by a municipal utility, a retail distributor
of power from a federal Hydro-Power Authority. This
is common in many parts of the US, especially the
southeast, southwest, and northwest. In the case of this
pilot, it’s power supplier participates in an Industrial
Energy Efficiency Incentive program. The power
supplier was paying incentives of $0.10/first year kWh
saved. If that incentive was applied to the 50-Ton Pilot
documented here, the following would result:








Annual savings of 33,293 kWh would generate
an incentive of $3,32912.
The cost of the 50-Ton pilot, including the
extended metering option, of $5,48013, would
be reduced to $2,151.
The SPBP would be reduced to just over 1 year
(12.2 months) on cost avoidance only; and
when service recovery value was counted,
SPBP would be reduced to 7 months.
It is very likely that the instrumentation package
for a future project would be less expensive,
such that the SPBP for the project based on cost
avoidance only, would be brought under one
year;
These statements assume no limitations were
applied on the incentives. See footnote 12.

GUE is committed to submit ProaTEQ treatment to
utility incentive programs for consideration as a
qualified measure. At least one utility program
administrator has previously reviewed ProaTEQ and
there is good reason to believe it will be approved. This
would be a large aid in implementing ProaTEQ
treatment projects throughout the US.
Finally, once a single utility approves a technology,
other utilities will typically accept it as well. This opens
the door to incentives on treatment projects at sites
throughout the US and across all operating units of a
large diversified manufacturer, such as the customer for
this pilot.
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Corporate Energy Goals. The customer for this pilot,
a large Chemicals Manufacturing entity, had, like most
large corporations, a major commitment to
Sustainability, and had developed an Environmental
Health and Safety (EHS) Policy, EHS Goals, and an
EHS reporting system14. Energy goals are included in
this corporate initiative. In its Sustainability Plan, the
firm had a goal of reducing Energy Intensity (million
Btu per Short ton of product) by 1.5% annually between
its baseline year and 2020. The firm also measures
direct and indirect energy use annually.
In its baseline year, the firm used 71 trillion Btu of direct
Energy, and the baseline year Energy Intensity was
reported at 8.8 MMBtu/Short Ton of product15. Current
levels of Energy Intensity or Direct Energy are difficult
to determine due to inconsistencies in reporting16, but
GUE estimates that 2016 Direct Energy is about 67
Trillion Btu (based on decrementing the baseline of 71
trillion Btu by 1.5% annually), and that the goal to
achieve an additional 1.5% through the present would
call for a reduction of about 1.0 trillion Btu direct energy
through operational energy efficiency projects this year.
A full corporate implementation of ProaTEQ for this
firm is estimated by GUE to deliver about 156 million
kWh per year savings. The direct energy content of this
at 3,413 Btu/kWh is about 532 billion Btu, or 0.532
trillion Btu, which is a little over 53% of the firm’s
annual goal. So a full ProaTEQ implementation may
well deliver over 50% of the corporate energy goal in
the year implemented.
Carbon Impacts. The firm’s goal relative to carbon
(CO2) emissions, is to reduce global carbon emissions
by 1.5% annually, from its planning baseline year to
2020. In its base year, the firm reported 5.8 million
metric tons equivalent (MMTe) of CO2 emitted17. If the
firm were on track with that goal, then by now, the CO2
emissions would be 5.46 MMTe, and the target for the
current year would be to reduce that by about 0.82
MMTe, or 82,000 Metric Tons equivalent (MTe)
Each ProaTEQ treatment delivers energy savings, and
therefore delivers reduced Carbon footprint. The 50Ton pilot which delivered a 33,293 kWh/yr reduction,
in addition to delivering $2,119 in direct energy cost
avoidance and $1,517/yr in value of cooling service
recovery, also delivered 23.8 MTe of CO2 emissions

reduction, according to the EPA Greenhouse Gas
Calculator18.
It is noted here that a rough approximation of a
companywide ProaTEQ treatment program in the
continental US, made with admittedly limited data and
supplemented by assumptions19, would lead to an
estimated 780 GWh of power use for cooling, 156 GWh
of annual energy savings, and 107,952 MTe of CO2
reduction.
In short, a corporate-wide ProaTEQ
installation would likely meet the corporation’s entire
global carbon emissions goal for a year.
Lastly on the Carbon reduction topic, it is important to
note that there are multiple moves afoot nationally to
monetize carbon reduction. These were recently profiled
in the New York Times20. The article noted that
California has a Carbon Exchange, and allowances are
currently priced at $11/Ton; also the Northeast Regional
Greenhouse Gas Initiative, (RGGI), a collaboration
between Northeast and Middle Atlantic states to
implement a regional “cap and trade” system currently
prices allowances at $4/Ton.
If the 50-Ton Pilot were given credit for its carbon
impact, even and the low RGGI levels of $4/MTe, that
would generate an additional credit of $95 as an offset
to the project price, bringing the payback with utility
incentive and carbon credits, down to under 1 year on
just energy cost avoidance.
Future Plans. After the successful Pilot results were
presented to management in 2015, management from
the Pilot facility requested GUE to submit proposals to
treat the entire fleet of over 85 HVAC units at that
facility. That proposal was submitted and approved in
summer, 2016. Full implementation on all suitable
HVAC units at the pilot facility was performed in
August 2016.
In addition, site management requested proposals for a
process application pilot test, leading to potentially a full
scale application to process cooling units there as well.
Full Corporate Implementation Benefits. Preliminary data from publicly available sources, and modest
and reasonable assumptions have been used to construct
an initial business case for corporate-wide
implementation of ProaTEQ for the firm.
The
assumptions used are listed in the endnotes to this
paper20, 21.
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Under the assumed scenario, the GUE estimates that the
firm could achieve 156 GWh in energy savings plus
3,900 kW demand reduction, across approximately 80
projects, at the firm’s largest sites; delivering a cost
avoidance of about $9.8 million annually, without
considering the value of cooling service recovery. The
project price for a project of this size would be
negotiable, but no greater than $70/Ton, or
approximately $9.1 million, before utility incentives or
Carbon Credits. This would provide a SPBP of 11.1
months and a ROI of 108%, based on hard cost
avoidance alone.
In delivering the 156 GWh/yr in electric power savings,
it would count for a direct energy savings of 532 billion
Btu, or 0.53 trillion Btu. This would be about 53% of
the firm’s corporate energy reduction goal for a year.
The project would generate approximately 108,000
MTe in CO2 emissions reductions. These would meet
the firm’s corporate CO2 reduction goal for a year and
would carry a value of $431,800 if sold in the Northeast
RGGI market at $4.00/MTe; or approximately
$1,190,000 if sold in the California market at $11/MTe.

GUE can work with any firm’s staff, to map out a
strategy, which considers climate, electric rates, and
local utility spending on energy efficiency, to identify
and prioritize sites based on maximum benefit and cost
avoidance. Our team is available for meetings at a
potential client’s sites to outline opportunities to share
in this exciting opportunity.
Contact GUE. Company staff interested in learning
more about GUE or ProaTEQ or past projects, can
contact Patrick McCarthy, Senior Vice President at
Georgetown Utilities Enterprise, LLC. Phone at (301)
529-6647 (Mobile) or (301) 926-7886 (Office). Email
at pmccarthy@georgetownutilities.com. Or visit our
web site at www.georgetownutilities.com.
GUE is a small, minority-owned business, licensed in
New Hudson, MI, with offices in Stanley, VA and
Germantown, MD. GUE is an 8a business under the US
Small Business Administration Act, and a member of
the US Minority Supplier Development Council, and the
Michigan Minority Supplier Development Council.
GUE is also a registered MBE in CA and MI.
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END NOTES
1

The identity of the GUE client for this demonstration is withheld
due to a Nondisclosure agreement with the customer. This nonspecific description is authorized by the customer.
2 ProaTEQTM is a registered Trademark of EnSaTEQ, Inc. of
Woodville, AL. Georgetown Utilities Enterprise, LLC has been a
licensed retailer of ProaTEQ since 2006.
3 The full document provides results for each of the two treated units
individually. The Executive Summary provides results for the two
units combined.
4 The financial analysis done in connection with these tests used the
rate levels and rate structure from the municipal utility serving the
pilot site, as published on that utility’s web site at the time.
5 The nearly 20% reduction in energy use (kWh) did not translate to
20% reduction in total operating cost due to the effect of the demand
charges. For this unit, the base annual operating cost of the fouled
unit was about $20,400/yr, and of that, about $10,700/yr was kWh
charges and $9,700/yr was peak kW demand charges. The treatment
did provide a nearly 20% reduction in kWh energy charge
($2,119/10,700 = 19.8%). But as long as the two compressor circuits
were ever run simultaneously, which they were, the $9,700/yr
demand charge was levied and the total annual run cost after
treatment was about $8,600 in energy and $9,700 in demand, for a
total of about $18,300, or a 10.4% total operating cost savings.
6 This was a discounted price based on the fact that this was a pilot
test. Full price for this unit would be is approximately $4,000 to
$4,500 depending on total volume treated.
7 Normally, in HVAC systems, cooling “properly” is taken to mean
holding the thermostat set-point and relative humidity in the
conditioned space.
8 This is quantified based on the lifetime cost of a 50-Ton unit,
including amortization of purchase and installation, plus assumed
O&M costs, over a 20-year useful life, providing approximately
1,750 full-load operating hours per year.
9
Again, this cost reflects the promotional price of $65/Ton offered
by GUE for pilot projects. Normal pricing is $70-$90/Ton based on
project volume. Our published retail pricing is $90/Ton up to 1,000
Tons, $80/Ton for 1,000 to 2,000 Tons, and $70/Ton for all volume
over 2,000 Tons.
10 “A Survey of Refrigerant Heat Transfer and Pressure Drop
Emphasizing Oil Effects and In-Tube Augmentation”. ASHRAE
Winter Symposium, 1987. Schlager, Pate, and Bergles.
11 Source: GUE statistical analysis of EPA data January, 2016
12 It must be noted that some utility incentive programs limit the
incentive to a fraction of total project cost, for example $0.10/kWh
up to 25% of total project cost. The documentation reviewed from

the utility serving the pilot location made no mention of such limits
so they were not applied in this example.
13 The cost of the 50-Ton ProaTEQ treatment was $3,250, which
included labor and materials for the ProaTEQ treatment. The
project, since it was a pilot, included an extended metering option,
which added $2,230 for a total of $5,480. The extended metering
was not included in the ROI or SPBP because it was optional and
only included due to the pilot nature. In a utility rebated project,
some form of metering and verification (M&V) to prove savings
would be required, hence GUE uses that larger cost here. However,
it is important to note that GUE engineers are working on
streamlined instrumentation packages for future projects so that the
M&V cost will come down in future ProaTEQ treatments.
14 This information is from the firm’s Corporate Sustainability
Report, which is a publicly available document available on the
firm’s web site.
15 Corporate Sustainability Report
16 In reviewing the firm’s reports for multiple years, all publicly
available, there was some inconsistency in data series. For this
reason, GUE made an independent estimate of direct energy for
current year just decrementing the published baseline year total of
71.3 trillion Btu by 1.5% annually, for this document.
17
Corporate Sustainability Report
18
The EPA Greenhouse Gas Calculator is found at
http://www.epa.gov/p2/pollution-prevention-tools-and-calculators
19 Assumed 50 large sites with 2,000 Tons refrigeration each, plus
another 30 sites with 1,000 Tons, gives 130,000 Tons of Cooling
Company-wide across the CONUS. Assuming this is 60% process
run at 4,000 hr/yr and 40% HVAC run at 1,500 hr/yr gives 3,000
hr/yr on average. Assuming 2 kW/Ton performance on legacy
equipment, gives 780 GWh base use. ProaTEQ reduced kWh by
19.9% in the 50-Ton unit and 28% in the 12.5 Ton unit, so at a 20%
kWh reduction, kWh savings are 156 GWh. At EPA National
Average 0.000692 MTe/kWh, this is about 107,952 MTe, which
exceeds the firm’s current goals of about 85,000-90,000 MTe per
year.
20 See http://www.nytimes.com/2014/05/30/science/a-price-tag-oncarbon-as-a-climate-rescue-plan.html?_r=0
21 At 2 kW/Ton, demand is 260,000 kW. Assume $0.06/kWh and
$10/kW-month ($120/kW-yr) gives annual total spend of
$78,000,000, including $46,800,000 for kWh and $31,200,000 for
kW. Energy savings of 20% and demand savings of 1.5% provide
$9,828,000 in total cost avoidance annually. At an installed price of
$70/ton (for a project this size, the list price would be would be
$70/Ton; final price would be negotiable and in proposal) ProaTEQ
treatment costs of $9,100,000. SPBP of 11.1 mos.
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