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PaceController™

Model PACE2 retrofits with optional return-air sensor kit, 
installed in package unit control panel. Photo courtesy of 
PaceControls LLC.

A digital controller for a broad range of heating, 
air conditioning and refrigeration applications 
that works in conjunction with the thermostat 
and other controls to operate compressors and 
burner units for programmed intervals without 
turning the entire appliance off.

Product
The current versions of the PaceController 
are the Pace2 and Pace3. Pace3 operates like 
the Pace2 except it has wireless features. The 
EXTEND and CUTOUT optional add-on pe-
ripherals allow dynamic response to outdoor 
temperature and/or return air temperature.

Manufacturer
PaceControls LLC
40 West Evergreen Avenue, Suite 101
Philadelphia, PA 19118
Telephone: (267) 286-0337
Fax: (215) 248-2381
Email: info@pacecontrols.com
Website: www.pacecontrols.com

Distributor
PaceControls does not have distributors by 
geographic area. PaceControls products can be 
purchased through energy service companies 
and HVAC companies that receive wholesale 
prices.

Product History
The PaceController was originally developed in 
the 1990s by DIGISTAN, a predecessor company. 
Beginning in 1998 DIGISTAN distributed the 
first-generation controller in the Mid-Atlantic 
states and also supplied the McDonalds Compa-
ny nationally. PaceControls was formed in late 

2004 and acquired the assets of DIGISTAN.

Product Function and Application
The following information was primarily pro-
vided by the manufacturer and is not evaluated 
here. See the section “Additional Reviewer Com-
ments” for evaluation of this description.
According to the manufacturer, the PaceCon-
troller is a product line of heating, cooling and 
refrigeration retrofit solutions and peripher-
als that establishes maximum run times for 
compressors and burner units. The PaceCon-
troller also enforces the minimum off intervals 
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recommended by equipment manufacturers 
to avoid short cycling. The PaceController is 
installed within the existing control lines of 
heating, ventilating, air-conditioning and re-
frigeration equipment. If the optional EXTEND 
or CUTOUT peripherals are installed, the 
PaceController allows local condition changes 
to temporarily set new intervals automatically. 
The EXTEND-85 and EXTEND-90 add-ons 
allow extension of compressor run time if 
the outdoor air temperature exceeds 85°F and 
90°F, respectively. The CUTOUT add-on allows 
disabling the PaceController if the return air 
temperature exceeds 90°F. 

Energy Savings Claims
The following information was provided pri-
marily by the manufacturer and is not evalu-
ated in this section. See the section “Additional 
Reviewer Comments” for evaluation of this 
claim.

The manufacturer claims that the PaceCon-
troller typically achieves 10% to 20% energy 
savings and can reduce energy costs by as 
much as 27%. It is also claimed that customers 
who pay utility demand charges may save as 
much as 40%.

Non-Energy Benefits
The following information was provided 
primarily by the manufacturer and is not 
evaluated in this section. The manufacturer 
claims that the PaceController can improve 
comfort by minimizing overshooting of the 
temperature called for by the thermostat. The 
manufacturer also claims the PaceController 
can contribute both to improved compressor 
performance and extended life by preventing 
short-cycling, reducing total compressor run-
time, improving lubrication efficiency during 
compressor operation, allowing compressor 
electrical windings to cool during the enforced 
off cycle, reducing frosting and freeze-over, 
and reducing or eliminating slugging1.

� Slugging occurs when liquid refrigerant enters the compressor. 
Slugging can damage compressors because they are designed 
to compress only vapor.

Independent Testing Results
Independent testing has been conducted by 
Intertek Group, Princeton Energy Systems, 
Renewable Solutions Engineering, Inc. and JP 
Energy Services.

Performance Testing by 
Intertek Group
In 2007 Intertek Group (www.intertek.com) 
conducted controlled performance testing of 
a 4-ton split air conditioner with and without 
a Pace2 controller. A baseline test without the 
PaceController operating was run continuously 
for 90 minutes. In the second test, the Pace-
Controller was adjusted such that the compres-
sor cycled on for 6 minutes and off for 3 min-
utes over a 90 minute period. In the third run, 
the controller was adjusted to allow the com-
pressor to run for 9 minutes on and 3 minutes 
off over a 90 minute period. Notably Intertek’s 
test report did not include any measurement 
of efficiency or output of the system. It did 
include power and current draw – both average 
and instantaneous – over the 90 minute inter-
vals. In its sales materials, PaceControls uses 
the average power, which includes both on and 
off intervals for Runs 2 and 3.

It is worth describing the test in order to un-
derstand what was measured and what was 
not. The test apparatus and air conditions were 
in accordance with ARI Standard 210/240. ARI 
210/240 requires air entering the indoor and 
outdoor coils be maintained at specific condi-
tions and flow rate. Dry bulb and wet bulb 
temperatures entering the indoor coil and the 
outdoor coil are maintained by separate room 
conditioning apparatuses – not by the unit be-
ing tested. An indoor space is not conditioned 
by the unit. The unit is required to be run con-
tinuously for a minimum of one hour without 
interruption for any reason. Note that only the 
baseline test met ARI 210/240 specifications 
because in Runs 2 and 3 the unit was cycled 
on and off by the PaceController. Thus, the 
unit was not subjected to the controlled con-
ditions over the same period of time in these 
runs as in the baseline. Cycling on and off, the 
unit will naturally use less energy on average 
over the 90 minute period than if running 
continuously when operating under the same 
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conditions. In comparing energy use then, the 
average values are not relevant and we should 
only examine power requirements when the 
unit was operating and exclude the intervals 
when it was off.

Power required in all three runs during the 
on intervals – with and without the PaceCon-
troller – was essentially the same (within 1%) 
at 4.5 kW. Since the cooling capacity provided 
by the system was not measured, these results 
do not show that the PaceController increased 
efficiency of the system.

Power Monitoring by Renewable 
Solutions Engineering
Renewable Solutions Engineering monitored 
power of a 15-ton New York chiller unit that 
provides cooling for an office building located 
in Mayaguez, Puerto Rico. The equipment was 
operated for two days without the PaceCon-
troller installed (Baseline), for two days with 
the PaceController cycling the unit on and off 
at 6 minute and 3 minute intervals (Run 1) and 
for two days cycling the unit on and off at 12 
minute and 3 minute intervals (Run 2). In the 
baseline test, the chiller ran almost continu-
ously during the day, suggesting the unit was 
undersized. Outdoor and indoor temperatures 
were monitored.

Even with EXTEND-85 and CUTOUT add-ons 
installed, indoor temperatures were significant-
ly higher with the PaceController operating on 
both days of each test compared to the baseline 
test: 6°F higher when operating at intervals of 
6 minutes on and 3 minutes off and 3°F higher 
when operating for periods of 12 minutes on 
and 3 minutes off. This was in spite of lower 
average outdoor air temperatures during the 
Baseline run without the PaceController. These 
temperature differences were discounted in the 
report because discomfort was noticed on only 
one day of testing. The manufacturer noted the 
test was imperfectly designed due to the under-
sized unit and poor placement of the thermo-
stat.

Energy use was decreased in the runs with the 
PaceController operating and the report states 
that results were normalized to account for dif-

ferences in outside humidity and temperature. 
However, they do not indicate that results were 
adjusted to account for the change in indoor 
temperature.

Results indicate that the system did not meet 
cooling requirements during periods when the 
PaceController was installed. The test there-
fore does not confirm that the same cooling 
requirements can be met and indoor comfort 
conditions achieved with less compressor run 
time. That the test was imperfectly designed 
does not change this conclusion.

Energy Use Monitoring by 
Princeton Energy Systems and
JP Energy Services
Princeton Energy Systems and JP Energy 
Services conducted separate studies to moni-
tor energy use of several existing buildings. 
We found all these studies to be lacking in 
some respect with regard to measurement 
and/or documentation of indoor temperature 
conditions. In all but one of Princeton Energy 
System’s summary reports, indoor air tempera-
ture data is not summarized quantitatively. In 
one, it is noted that the building management 
system gave them the “ability to determine 
if the interior space requirements were being 
satisfied.” Whether or not it was satisfied was 
not mentioned. In another, the only reference 
to indoor conditions was that “it is observed 
from the M&V data that the PaceController 
does not appear to over-ride the operation of 
the thermostat.” In three of the studies, it is 
stated “the temperature requirements within 
these areas remained within acceptable lev-
els” without discussion of what they mean by 
acceptable levels. In the one report that did 
quantify indoor temperature, the test period 
was only four hours total and outdoor tempera-
ture data was not provided. Regardless, indoor 
temperature was measured for only a one-hour 
period prior to installation of the PaceCon-
troller and for two hours following installation 
at half hour intervals (7 data points.) We ques-
tion the significance of field testing over such a 
short interval. In JP Energy Services’ report, an 
indoor temperature setpoint is stated in their 
description of equipment, but measured indoor 
temperature is not included in their summary 
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of results. The two test intervals in JP Energy 
Services’ study were only 2.5 hours long and so 
also are of questionable value regardless. 

Documentation of outdoor temperature is simi-
larly qualitative (e.g. “relatively low ambient 
temperature conditions”) in all but two of the 
reports, but this is of less concern because it 
is stated that their energy savings results were 
adjusted to account for outdoor conditions. 
Importantly, it does not appear results were 
adjusted for any change in indoor conditions.
Because of insufficient quantitative indoor 
temperature data and the lack of adjustment 
for variation in indoor conditions, these stud-
ies do not confirm that savings were achieved 
while still meeting indoor comfort require-
ments. This is especially of concern because 
comfort conditions were not maintained in 
the study conducted by Renewable Solutions 
Engineering.

Case Studies
We did not find other case studies reported 
in journals or press releases that included any 
comments on energy use or comfort except 
those made by PaceControls representatives. 
From 2005 to 2007, PaceControls conducted 
a number of case studies in a variety of facil-
ity types in which energy use before and after 
installation of the PaceController was metered. 
These studies documented indoor conditions 
better than studies conducted by independent 
parties. Nevertheless, we are concerned by 
many of the explanations of that data. In one 
study of heating energy use it is reported, “Af-
ter colder weather resulted in unacceptably low 
interior temperatures, however, header pressure 
was reset, the PaceController taken offline and 
burner runtime returned to a 20-30 minute 
cycle.” In a study of air conditioning energy 
use, “slight lowering of inside temperatures 
when the PACE2 was taken offline” was noted, 
indicating the setpoint may not have been 
achieved with the PaceController installed. In 
a heating study, it is noted, “Temperatures were 
initially controlled well around the setpoint 
during relatively mild weather” but dropped 
“when outside temperatures dropped steeply.” 
Also, what is interpreted as “good” or “reason-
able” control of indoor conditions is not clear. 

For example, in one study it is noted that 
“space temperatures were controlled reasonably 
well throughout the office” for indoor tempera-
tures that ranged between 58°F and 71°F. No 
setpoint information was provided that might 
have explained this large variation. 

Cost
Hardware price from the manufacturer is $750.
Distributors may receive a 20% discount for 
small orders and a volume discount of as much 
as 40% for large orders. Typically an hour is 
required for installation of each unit. PaceCon-
trols’ retail pricing for most of its peripherals is 
less than $150 each.

Alternative Products 
and Strategies
Direct digital control (DDC) energy manage-
ment systems in general can be programmed 
to operate equipment for specified on and off 
intervals if desired when space conditioning is 
called for. In addition, we found two commer-
cial products that, like the PaceController, are 
described by their manufacturers as achieving 
energy savings by dynamically modifying the 
system cycling pattern in conjunction with 
the system’s thermostat and enforcing a suffi-
ciently long off interval to prevent compressor 
short cycling.

One of these alternative products uses a dif-
ferent strategy in modifying cycling than the 
PaceController and this strategy is more con-
sistent with conventional understanding of 
start-up efficiencies of HVAC equipment. The 
alternative product operates by delaying start 
up when there is a call for heating or cooling. 
This essentially increases the deadband and re-
sults in longer off intervals, which will in turn 
result in longer run times and reduced cycling. 
Reduced cycling should reduce the energy 
use associated with start up inefficiencies that 
according to conventional understanding are 
inherent to both air conditioning systems and 
fossil-fuel fired heating systems. This contrasts 
with the strategy used by the PaceController. 
The PaceController imposes a maximum on 
interval, based on the argument that efficiency 
is greatest at start up, which can reduce the 
length of run times and increase the number 
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of cycles with high loads, as was observed in 
testing by Renewable Solutions Engineering.

Suggestions for Further 
Research and Testing 
Performance testing under controlled condi-
tions should include measurements of heat-
ing or cooling output, as well as energy use, 
to enable calculation of efficiency. Field tests 
that monitor energy use in actual installations 
should include both indoor and outdoor rela-
tive humidity and temperatures, in addition 
to energy use of the HVAC system. Indoor 
setpoint temperatures should also be recorded 
to enable comparison of actual temperatures 
to the setpoint. In general, credibility of results 
increases with the length of test intervals and 
the similarity of conditions during the test in-
tervals to the baseline conditions. Test intervals 
on the order of two weeks for the baseline and 
two weeks with the controller installed – pro-
vided the two intervals have similar weather 
conditions – would be considered acceptable by 
many energy professionals. Note actual testing 
may need to be conducted over longer peri-
ods to obtain intervals having similar weather 
conditions. Even with similar conditions, 
energy use should be adjusted using standard 
engineering methods to account for any differ-
ences in both indoor and outdoor conditions. 
Performance testing should include measure-
ments of heating or cooling capacity as well as 
energy use to enable calculation of efficiency. 
Test intervals of less than a day are not mean-
ingful except in controlled performance test-
ing conducted in accordance with applicable 
standards. 

Additional Reviewer Comments 
and Analysis
We do not question that energy savings are 
achieved by operating HVAC equipment for 
less time and this is what was shown in the 
studies and testing summarized in the Sections 
“Independent Testing” and “Case Studies.” 
Our concern is the claim that the same heat-
ing or cooling requirements can be met with 
less run time using the PaceController and we 
did not find evidence of that. We note that this 
concern applies to both heating and cooling 
equipment.

Central to the manufacturer’s explanation of 
their air conditioning energy savings claims 
is their assertion that compressor volumetric 
efficiency2 is greatest when the compressor first 
starts up and declines after several minutes. 
However, an increase in volumetric efficiency 
does not necessarily result in an increase in 
the COP due to other influencing factors, as 
observed by Regola, et al. and Arthur, et al. 
(2001). In performance testing, cooling per-
formance is typically reduced at start-up and 
increases with run time. In NIST Publication 
No. 270, which summarizes the development 
of heating and cooling system performance 
testing requirements, it is noted that “[d]uring 
the start-up and shut-down periods, most of 
the equipment experienced nontrivial energy 
losses or inefficiencies associated with warm-
up, cool-down, and/or migration of refriger-
ant.” Fossil-fuel heating equipment also is less 
efficient at start up due to the purge cycle, 
initial flame instability and lower radiation 
transfer between heat transfer surfaces.

Like air conditioning equipment, reducing cy-
cling should therefore increase boiler efficiency 
over time. It is important to understand that 
the PaceController will turn a unit off either at 
the set maximum “on” interval or when heat-
ing or cooling is no longer called for by the 
thermostat, whichever comes first. Thus, “on” 
intervals will not be increased for the case of 
an over-sized unit.

HVAC manufacturer comments provided to us 
by PaceControls notably do not include com-
ments on efficiency improvements attributable 
to the PaceController. Carrier Corporation is 
quoted as supporting the claim that the Pace-
Controller helps “reduce peak kW distribu-
tion.” This could often be true. However, as 
shown in the study by Renewable Solutions 
Engineering, demand may be reduced at the 
expense of comfort under high load condi-
tions. On the issue of comfort conditions, a 
Lennox representative is quoted as saying he 
“would not expect the customer to be aware of 

2 The volumetric efficiency is the ratio of the volume of refriger-
ant actually admitted to the full piston displacement volume, 
measured at a specified temperature and pressure,
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the difference unless some other variable was 
involved such as marginal capacity at design 
or when actual conditions cause a greater than 
design load.” The suggestion here is that there 
may be differences in indoor conditions but 
these are usually not noticeable.

A non-energy benefit claimed by PaceControls 
is prolonged equipment life due to reduced run 
times and prevention of short-cycling. How-
ever, the detrimental effects of short cycling 
are due primarily to the number of start-ups, 
as described in Copeland’s Engineering Applica-
tion Bulletin AE-1262. As was observed in the 
study by Renewable Solutions Engineering, 
the PaceController can increase the number of 
start-ups, especially at high loads.

Conclusion
We did not find independent monitoring and 
testing results nor performance data conducted 
under controlled conditions that documented 
sufficient data to confirm that efficiency was 
improved by the PaceController or that energy 
savings were achieved while maintaining 
comfort conditions. We question the energy 
savings claims by PaceControls and would like 
to see results of field monitoring and perfor-
mance testing conducted by independent 
parties in which all important parameters nec-
essary for evaluating system performance are 
measured and well documented. We suggest 
the manufacturer commission such studies.

Additional Information
Northwest businesses and electric utilities can 
contact the EnergyIdeas Clearinghouse for 
additional information on this or other energy 
technologies or products. Contact:

Phone: 1-800-872-3568
Email: info@EnergyIdeas.org

Website: www.EnergyIdeas.org

The EnergyIdeas Clearinghouse is a technical 
assistance service managed by the WSU Exten-
sion Energy Program with support from the 
Northwest Energy Efficiency Alliance.

Reviewer
Carolyn Roos, Ph.D.
WSU Extension Energy Program
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Disclaimer 
Product	and	Technology	Reviews	are	regularly	
updated	by	the	EnergyIdeas	Clearinghouse	and	
posted	at	www.EnergyIdeas.org/ptr.	Please	
check	for	the	most	current	version.

This	evaluation/review	was	based	in	part	upon	
information	provided	to	us	by	the	manufacturer	
of	the	product	or	service.	The	evaluation/review	
does	not	in	any	respect	constitute	an	endorse-
ment	of	the	product	or	services	discussed	
herein.	This	evaluation/review	also	does	not	
constitute	a	guaranty	or	warranty	of	any	kind	
that	the	products	or	services	described	herein	
will	perform	as	described	or	otherwise.

Nothing	contained	in	this	evaluation/review	
may	be	reproduced,	in	whole	or	in	part,	for	
marketing	purposes	or	for	any	other	purpose,	
without	the	express	written	consent	of	the	
Northwest	Energy	Efficiency	Alliance.

©	2008	Washington	State	University	Extension	
Energy	Program

WSUEEP08-036

http://www.energy.wsu.edu

