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Disclaimer	

Any	observations,	conclusions,	and	recommendations	contained	herein	constitute	the	opinions	of	

Upkeep	Energy	Group,	LLC.		In	preparing	this	report,	Upkeep	Energy	relied	on	information	supplied	

by	others	including	the	product	vendor	and	other	publicly	available	sources.		Upkeep	Energy	nor	any	

of	its	employees	makes	any	warranty,	express	or	implied,	or	assumes	any	legal	liability	of	

responsibility	for	the	accuracy,	completeness,	or	usefulness	of	any	data,	information,	method,	

product	or	process	disclosed	in	this	document.	References	to	specific	products	or	manufacturers	do	

not	indicate	an	endorsement	by	Upkeep	Energy.	
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EXECUTIVE SUMMARY 
Upkeep	Energy	conducted	a	detailed	review	of	the	eTemp®	device	under	a	formal	Measurement	and	

Verification	program	as	well	as	reviewing	performance	results	from	fifty-eight	installations	differing	in	

geographic	location	(climate)	and	application	(venue	type).	This	report	represents	a	consolidated	

summary	of	this	product’s	technical	performance	review.	

eTemp®	is	an	energy	saving	device	for	commercial	refrigerators	(walk-in	and	reach-in	coolers	and	

freezers)	that	is	designed	to	mimic	NSF®	Certified	product	temperature,	rather	than	surrounding	air	

temperature,	to	reduce	compressor	starts	and	run	time.	The	studies	show	a	reduction	in	energy	usage	

ranging	from	21%	to	27%	(average	23%)	and	a	reduction	in	compressor	starts	ranging	from	33%	to	63%	

(average	48%).	Average	product	temperatures	were	maintained	or	improved	in	all	the	studies	and	

showed	less	fluctuation	in	temperature	with	the	eTemp®	product	installed.		

The	following	points	are	also	concluded	from	the	results:	

• In	all	studies	reviewed,	there	was	longer	average	compressor	run	times	but	less	total	compressor	

run	time.		

• Product	temperatures	remained	more	stable	and	average	product	temperatures	either	

remained	the	same	or	dropped	after	the	installation	of	the	eTemp®	device.		

• The	study	results	showed	a	similar	range	in	percent	energy	savings	in	different	equipment	types	

(coolers	and	freezers	as	well	as	walk-ins	and	reach-ins),	in	differing	property	types	and	

applications	(hotels,	universities,	convenience	stores,	etc.),	and	in	differing	geographic	locations	

and	climates	(heating	and	cooling	dominated	climates	as	well	as	humid	and	dry	environments).		

• While	the	percent	energy	savings	can	be	consistent	across	varying	applications	and	in	varying	

climates,	the	actual	annual	energy	savings	(kWh)	is	impacted	by	unit	size,	unit	type	(a	freezer	will	

use	more	energy	than	a	cooler,	for	example),	unit	details	(insulation	levels,	etc),	volume	of	food	

stored	in	the	cooler,	frequency	of	cooler	use	(ie	number	of	door	openings),	and	climate	(if	the	

cooler	is	located	outside).	
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INTRODUCTION 
Upkeep	Energy	is	an	energy	consulting	company	that	assists	owners,	brands,	and	building	operators	in	

evaluating	energy	product	and	services.	Upkeep	Energy	has	evaluated	several	energy	and	water	

products	and	services	under	formal	Measurement	and	Verification	(M&V)	programs.	This	program	

includes	a	review	of	the	product’s	technical	performance,	energy	saving	basis,	and	resulting	economic	

performance	for	incorporation	across	the	brand’s	portfolio.	As	part	of	the	review,	testing	protocols	that	

meet	the	International	Performance	Measurement	and	Verification	Protocol	(IPMVP)	are	developed.	

Installations	(or	pilot	studies)	meeting	the	specified	IPMVP	criteria	are	then	reviewed	for	resulting	

performance.		

Upkeep	Energy	conducted	a	detailed	review	of	the	eTemp®	device	under	a	formal	M&V	program	as	well	

as	reviewing	performance	results	from	fifty-eight	differing	applications	in	varying	geographic	locations	

and	climates.	This	report	represents	a	consolidated	summary	of	this	product’s	technical	performance	

review.			

PRODUCT DESCRIPTION 
Descr ip t ion  of  Product  
eTemp®	is	an	energy	saving	device	for	commercial	refrigerators	(walk-in	and	reach-in	coolers	and	

freezers).	It	is	a	product	temperature	sensor	that	upgrades	your	existing	cooler’s	air-temp	thermostats	

into	product-temp	thermostats.	Since	a	food	product’s	temperature	change	is	more	gradual	than	the	

surrounding	air	temperature,	conventional	refrigeration	units	that	control	to	maintain	an	air	

temperature	at	set	point	can	waste	energy	and	run	more	cycles	than	necessary	by	causing	the	

compressor	to	overreact	to	air	temperature	changes.	This	product	mimics	actual	food	temp	so	the	

current	thermostat	is	monitoring	related	food	temperature	rather	than	the	surrounding	air	

temperature.		

This	product	covers	a	wide	band	of	thermal	properties,	as	specified	by	the	National	Sanitation	

Foundation	(NSF®),	so	no	food	and	beverage	product	is	excluded	from	the	applicable	lists	of	products	

that	can	use	this	device.		In	addition	NSF®	performed	its	own	separate	analysis	which	resulted	in	

eTemp®	being	Certified	by	the	NSF®	for	food	safety	as	per	their	protocols.	

This	product	can	be	installed	on	any	refrigeration	equipment	including	walk-in	and	reach-in	coolers	and	

freezers,	drink	coolers,	prep	tables,	open	air	cases,	coffin	boxes,	drawer	units	and	refer	trucks.	This	

product	has	been	currently	installed	in	multiple	application	types	including,	but	not	limited	to:	

restaurants,	convenience	stores,	pharmacies,	catering	companies,	schools,	universities,	stadiums,	

arenas,	hotels,	casinos,	hospitals,	refrigerated	warehouses,	manufacturing	facilities	and	refrigerated	

trucks.		

eTemp®	received	patent	status	and	is	protected	under	United	States	Patent	No.	9,261,313.			
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Product ’s  Energy  Sav ings Basis   
Typical	refrigeration	systems	monitor	circulating	air	temperature	in	order	to	decide	when	to	switch	on	

and	off.	Under	this	type	of	control,	refrigeration	equipment	typically	cycles	a	minimum	of	4	cycles	per	

hour	and,	in	some	open	display	cases,	20	cycles	per	hour.	The	circulating	air	temperature,	however,	

tends	to	rise	far	more	quickly	than	food	product	temperature	and,	as	a	result,	the	refrigeration	unit	

works	harder	than	necessary	to	maintain	stored	products	at	the	right	temperature	and	leads	to	

excessive	electricity	consumption	and	undue	wear	and	tear	on	the	equipment.	

By	controlling	to	food	product	temperature,	refrigeration	cycles	last	longer	but	mechanical	shock	(starts	

and	stops)	are	reduced	by	an	average	of	48%,	significantly	extending	equipment	life.	The	individual	

cycle	run	times	are	typically	longer	in	the	eTemp®	application,	allowing	the	overall	run	time	to	be	

typically	less	(resulting	in	energy	savings)	due	to	the	positive	effect	of	thermal	inertia.		

Product  Guarantee  
eTemp®	has	a	lifetime	guarantee	and	warrants	their	product	against	defects	in	materials	and	

workmanship	under	normal	use	for	as	long	as	the	product	remains	installed	on	the	original	refrigeration	

unit	for	which	it	was	purchased.	eTemp®	also	has	a	$1	million	product	liability	insurance	policy	that	

covers	loss	of	product.		As	per	reporting	from	an	independent	insurance	company,	the	company	has	

had	zero	liability	claims	in	its	history	(see	Appendix).	

MEASUREMENT AND VERIFICATION TEST PROCEDURES 
The	pilot	or	measurement	and	verification	(M&V)	studies	presented	in	this	report	all	followed	the	

testing	protocol	outlined	in	the	table	below.		

Table 1 Monitoring Plan 

Item	 Monitoring	Details	

Monitored	Points	
-	Power	

Compressor	power	is	monitored	for	power,	cycling,	and	run	time	either	at	the	panel	or	
directly	from	the	hot	lead	of	the	compressor.	Condenser	fan	power	is	typically	not	
monitored,	thus	making	the	results	more	conservative.		

Monitored	Points	
-	Temperature	

Product	temperature	is	monitored	close	to	the	control	thermostat	in	order	to	be	consistent	
with	the	measuring	parameters	of	commercial	refrigeration.			

Miscellaneous	
Variables	

A	variety	of	operating	parameters	are	kept	consistent	during	pre/post	monitoring	time	
periods	including:	the	volume	of	food,	usage	patterns	(ie	door	openings),	ambient	
conditions	(if	condensers	are	located	outside),	ensuring	no	changes	in	equipment,	and	no	
maintenance	procedures	are	performed.		

Sample	Size	

For	each	pilot	study,	the	number	of	units	and	type	of	units	monitored	is	typically	chosen	to	
ensure	a	representative	sample	of	the	property’s	entire	equipment	portfolio.	The	proper	
sample	size,	based	on	a	given	total	population	and	to	ensure	a	confidence	level	of	>90+%,	is	
calculated	at	this	website:	http://www.vanamburggroup.com/tool-statistical-validity.php	.	
This	is	consistent	with	FDA	testing	standards	that	require	>90%	approval	criteria	
(http://www.fda.gov/Drugs/ScienceResearch/ucm301281.htm).	

Monitoring	time	
Sites	are	monitored	for	1	week	(pre)	and	1	week	(post).		Shorter	monitoring	time	frames	
may	not	capture	consistent	usage	performance	and	longer	monitoring	times	provide	less	
consistency	in	the	miscellaneous	operating	variables.	

Monitoring	
Equipment	

Energy	(kWh)	and	compressor	cycles	are	recorded	with	Dent	Instrument	loggers.	
Temperature	is	monitored	with	an	Omega	Engineering	system.	
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ANNUAL ENERGY SAVINGS CALCULATION PROCEDURES 
The	following	describes	how	the	pilot	results	are	extrapolated	to	annual	energy	and	carbon	dioxide	
(CO2)	savings.		

• The	Dent	Instruments	logger	takes	an	initial	power	measurement	(kW)	and	monitors	compressor	

run	time	for	both	the	pre/post	periods.	The	Dent	logger	is	able	to	log	data	in	real	time	which	
better	captures	the	refrigeration	cyclic	operation	and	performance.				

• Energy	use	(kWh)	is	calculated	as	the	initial	power	measurement	x	run	time	in	the	monitored	

period.		These	results	are	then	extrapolated	(assume	52	weeks/year	of	similar	operation)	to	
estimate	annual	energy	usage	for	the	unit	monitored	(for	both	the	pre	and	post	conditions).		

• Per	the	US	Environmental	Protection	Agency	guidelines,	the	annual	electric	energy	saved	(kWh)	is	
converted	to	CO2	(metric	tons)	savings	by	multiplying	annual	kWh	savings	by	0.000761.		

                                                
1 EPA’s Greenhouse Gas Equivalencies Calculator https://www.epa.gov/energy/greenhouse-gas-equivalencies-
calculator  
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MEASUREMENT AND VERIFICATION TEST RESULTS 
Summary  of  Resul ts  
The	table	below	describes	various	project	details	on	the	installations	reviewed	as	part	of	this	report.	“Pre”	describes	the	baseline	conditions	
and	“Post”	describes	conditions	with	eTemp®	installed.	If	multiple	units	were	monitored	at	a	listed	location,	an	average	project	performance	
is	listed.	The	annual	energy	and	CO2	savings	listed	for	the	units	monitored.	In	all	studies,	the	average	product	temp	is	maintained	or	
improved,	and	all	studies	showed	less	fluctuation	in	temperature	with	the	eTemp®	product	installed.	

Table 2 Summary of Results (Part 1)2 

	

                                                
2 The Major Brand Hotel – San Francisco study: results on the walk-in freezer and reach-in freezer showed an increase in compressor start/stops due to a short 
cycling event (failure of motor or frozen coil that is unrelated to the eTemp product). Despite this occurrence during the test, the results still showed a reduction in 
energy.  

Property	Type
Major	Brand	

Hotel

Major	Brand	

Hotel

Major	Brand	

Hotel

Major	Brand	

Hotel

Major	Brand	

Hotel

Major	Brand	

Hotel
Hotel 	Resort

Property	Location
Bridgewater,	

NJ

Naples 	

Beach,	FL

San	

Francisco,	CA

Honolulu,	

Hawai i
San	Diego,	CA

Wai lea 	

Beach,	HI
Las 	Vegas ,	NV

Product	Appl ication	(equipment	

#	and	type)
1	WIC,	1	RIC 1	WIF

1	WIC,	1	WIF,	

1	RIC,	1	RIF
1	WIC,	1	RIC

1	WIC,	1	WIF,	

1	RIC,	1	RIF

1	WIC,	1	WIF,	

2	RIC
1	WIC,	1	WIF

Location	of	Equipment	

Condensers
Exterior Interior Interior Interior Interior Interior Interior

%	Reduction	in	Compressor	

Starts 	(Post	Starts 	÷	Pre	Starts )
53.9% 38.2% 59.9% 63.4% 44.0% 46.8% 44.6%

%	Reduction	in	Compressor	Run	

Time	(Post	Run	Time	÷	Pre	Run	

Time)

20.9% 23.6% 27.0% 21.5% 25.5% 21.1% 21.6%

Average	Product	Temp	(Pre	vs 	

Post)

Post	less 	

then	Pre

Not	

monitored

Post	less 	

then	Pre

Post	less 	

then	Pre

Post	less 	

then	Pre

Post	less 	

then	Pre

Post	less 	

then	Pre

Annual 	Energy	Savings 	(kWh) 1,828	 5,382	 16,824	 6,284	 15,775	 13,646	 9,469	

Annual 	CO2	Savings 	(metric	tons) 1.39 4.09 12.79 4.78 11.99 10.37 7.20
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Table 3 Summary of Results (Part 2)3 

                                                
3 The Catering (airline) – LAX study: results showed an increase in compressor start/stops due to a short cycling event (failure of motor or frozen coil that is 
unrelated to the eTemp product). Despite this occurrence during the test, the results still showed a reduction in energy. 

Property	Type
Ice	Cream	

Store
Univers i ty Univers i ty Cas ino Arena

Convenience	
Stores

Catering	
(a i rl ines)

Chain	
Restaurant

Property	Location Hoboken,	NJ Boone,	NC Tempe,	AZ Las 	Vegas ,	NV
Los 	Angeles ,	

CA
West	Virgina

13	di fferent	
US	locations

Denver,	CO

Product	Appl ication	(equipment	
#	and	type)

1	WIC
1	WIC,	1	WIF,	
1	RIC,	1	RIF

1	RIC
1	WIC,	1	WIF,	1	

RIC,	1	RIF
1	WIC,	1	WIF,	

2	RIC
4	WIC,	2	WIF

13	WIC	and	
WIF

2	WIC,	4	RIC

Location	of	Equipment	
Condensers

Interior Exterior Interior Interior Interior Exterior Exterior Exterior

%	Reduction	in	Compressor	
Starts 	(Post	Starts 	÷	Pre	Starts )

50.2% 55.1% 32.5% 58.7% 53.1% 37.7% 40.2% 43.1%

%	Reduction	in	Compressor	Run	
Time	(Post	Run	Time	÷	Pre	Run	
Time)

24.2% 22.6% 20.8% 23.5% 24.7% 22.7% 23.5% 23.3%

Average	Product	Temp	(Pre	vs 	
Post)

Post	less 	
then	Pre

Post	less 	
then	Pre

Post	less 	
then	Pre

Post	less 	then	
Pre	(note	1)

Post	less 	
then	Pre

Post	less 	
then	Pre

Not	
monitored

Post	less 	
then	Pre

Annual 	Energy	Savings 	(kWh) 6,482	 17,185	 1,677	 14,350	 13,191	 28,403	 65,403	 19,850	

Annual 	CO2	Savings 	(metric	tons) 4.93 13.06 1.27 10.91 10.03 21.59 49.71 15.09
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Compressor  Logger  Output   
The	chart	below	shows	a	sample	output.	The	pre	and	post	compressor	starts,	run	hours,	and	average	(longest/shortest)	run	time	are	calculated	
for	the	connected	load.	The	individual	logger	outputs	for	each	study	are	included	in	the	Appendix.	

	
Figure 1 Sample Compressor Logger Output 

Temperature  Moni tor ing  
The	chart	below	shows	a	sample	temperature	profile.	The	individual	temperature	profiles	for	each	study	are	included	in	the	Appendix.	
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Figure 2 Sample Temperature Profile 

Some	additional	temperature	testing	was	done	at	a	major	hotel	installation	in	Bridgewater,	NJ.	This	study	monitored	air	and	product	
temperature	in	ten	locations	throughout	the	cooler.	The	table	below	provides	a	legend	of	abbreviations	and	locations	used	in	the	charts.	The	
charts	below	show	detailed	temperature	monitoring	and	resulting	compressor	operation.		

BBR	–	back	bottom	left	
BBR	–	back	bottom	right	
BTL	–	back	top	left	
BTR	–	back	top	right	

DBL	–	door	bottom	left	
DBR	–	door	bottom	right		
DTL	–	door	top	left	
DTR	–	door	top	right	

Door	–	at	the	door		
Tstat	–	at	the	thermostat	
(manufacturer	location)	that	controls	
compressor	operation	

P=Product	Temp		
A=Air	Temp	
	

Findings:	
• All	product	temps,	in	all	locations,	are	kept	below	40°F	during	the	study.		
• Product	temps	in	all	locations	remained	more	stable.		
• Compressor	cycles	less	frequently	in	post	case;	while	average	run	times	are	longer,	total	run	time	is	reduced.		
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Figure 3- Post Case – A Deeper Review into Product Temps 
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Figure 4- Post Case – A Deeper Review 
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Figure 5- Post Case – Thermostat Control 
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CONCLUSIONS AND FINDINGS 
The	studies	show	a	reduction	in	energy	usage	ranging	from	21%	to	27%	(average	23%)	and	a	reduction	in	

compressor	starts	ranging	from	33%	to	63%	(average	48%).	Average	product	temperatures	were	

maintained	or	improved	in	all	the	studies	and	showed	less	fluctuation	in	temperature	with	the	eTemp
®
	

product	installed.		

The	following	points	are	also	concluded	from	the	results:	

• In	all	studies	reviewed,	there	was	longer	average	compressor	run	times	but	less	total	compressor	

run	time.		

• Product	temperatures	remained	more	stable	and	average	product	temperatures	either	remained	

the	same	or	dropped	after	the	installation	of	the	eTemp
®	
device.	This	results	in	improved	product	

safety	and	reduces	the	likelihood	of	product	temperatures	exceeding	41°F	where	bacterial	growth	

begins.		

• The	study	results	showed	a	similar	range	in	percent	energy	savings	in	different	equipment	types	

(coolers	and	freezers	as	well	as	walk-ins	and	reach-ins).	

• The	study	results	showed	a	similar	range	in	percent	energy	savings	in	differing	property	types	and	

applications.		For	example,	a	hotel	application	can	produce	similar	results	to	a	university	application	

if	the	coolers	are	used	in	a	similar	manner.		

• The	study	results	showed	a	similar	range	in	percent	energy	savings	in	differing	geographic	locations	

and	climates	(the	study	covered	a	range	of	heating	and	cooling	dominated	climates	as	well	as	a	

range	of	humid	and	dry	environments).		

• When	cooler/freezer	condensers	are	located	inside,	the	property	location	does	not	affect	results	

nor	does	the	timing	of	the	pilot	studies	(i.e.	conducted	in	winter	or	summer).	This	is	because	the	

condensers	are	contained	in	fairly	consistent	ambient	conditions	(i.e.	maintained	at	typical	space	

temperatures	around	70°F).	The	studies	also	show	that	even	when	the	condensers	are	located	

outside,	the	property	location	does	not	significantly	affect	the	percent	reduction	in	energy	usage.		

• While	the	percent	energy	savings	can	be	consistent	across	varying	applications	and	in	varying	

climates,	the	actual	annual	energy	savings	(kWh)	is	impacted	by	unit	size,	unit	type	(a	freezer	will	

use	more	energy	than	a	cooler,	for	example),	unit	details	(insulation	levels,	etc),	volume	of	food	

stored	in	the	cooler,	frequency	of	cooler	use	(ie	number	of	door	openings),	and	climate	(if	the	

cooler	is	located	outside).	
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APPENDIX  
This	section	includes	the	compressor	logger	outputs	and	monitored	product	temperature	for	the	pre	and	

post	scenarios	for	all	the	studies	listed	in	Table	2	and	Table	3.	

Major  Hote l  Brand in  Br idgewater ,  NJ  
Walk-In	Cooler	

	

	

Reach-In	Cooler	
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Major  Hote l  Brand in  Naples  Beach,  FL 
Walk-In	Freezer	

	

Product	temperature	not	monitored.		

Major  Hote l  Brand in  San Francisco,  CA 
Walk-In	Cooler	

	



 Engineering Report 
 

Confidential Report		 	 15	|	P a g e 	

 

	

Walk-In	Freezer	
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Reach-In	Cooler	

	

	

Reach-In	Freezer	
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Major  Hote l  Brand in  Honolu lu ,  H I  
Walk-In	Cooler	
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Reach-In	Cooler	

	

	

Major  Hote l  Brand in  San Diego,  CA 
Walk-In	Cooler	

	



 Engineering Report 
 

Confidential Report		 	 19	|	P a g e 	

 

	

Walk-In	Freezer	
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Reach-In	Cooler	

	

	

Reach-In	Freezer	
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Major  Hote l  Brand in  Wai lea  Beach,  H I  
Walk-In	Cooler	
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Walk-In	Freezer	

	

	

Reach-In	Cooler	
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Reach-In	Cooler	
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Hote l  Resor t  in  Las  Vegas,  NV 
Walk-In	Cooler	

	

	

Walk-In	Freezer	
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Ice  Cream Store  in  Hoboken,  NJ  
Walk-In	Cooler	
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Univers i ty  in  Boone,  NC 
Walk-In	Cooler	

	

	

Walk-In	Freezer	
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Reach-In	Cooler	
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Reach-In	Freezer	

	

	

Univers i ty  in  Tempe,  AZ 
Reach-In	Cooler	
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Casino in  Las  Vegas,  NV 
Walk-In	Cooler	
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Walk-In	Freezer	

	

	

Reach-In	Cooler	
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Reach-In	Freezer	
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Stadium Arena in  Los  Angeles ,  CA  
Walk-In	Cooler	

	

	

Walk-In	Freezer	
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Reach-In	Cooler	
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Reach-In	Cooler	

	

	

Convenience  Stores  in  West  V i rg in ia   
Walk-In	Cooler	

	



 Engineering Report 
 

Confidential Report		 	 35	|	P a g e 	

 

	

Walk-In	Cooler	
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Walk-In	Cooler	

	

	

Walk-In	Cooler	
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Walk-In	Freezer	

	

Product	temperature	not	monitored	
Walk-In	Freezer	
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Air l ine  Cater ing  in  Var ious  Locat ions 
Philadelphia,	PA	(PHL)	

	

Washington,	D.C.	(IAD)	
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Charlotte,	NC	(CLT)	

	

Miami,	Florida	(MIA)	

	

Miami,	Florida	(MIA)	
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Dallas,	TX	(DFW)	

	

Houston,	TX	(IAH)	

	

Phoenix,	Arizona	(PHX)	
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Los	Angeles,	CA	(LAX)	

	

San	Francisco,	CA	(SFO)	

	

Minneapolis,	MN	(MSP)	
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Detroit,	MI	(DTW)	

	

New	York	City,	NY	(JFK)	

	

Chain  Restaurant  in  Denver ,  CO  
Walk-In	Cooler	
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Walk-In	Cooler	

	

	



 Engineering Report 
 

Confidential Report		 	 44	|	P a g e 	

 

Reach-In	Cooler	

	

	

Reach-In	Cooler	
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Reach-In	Cooler	
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Reach-In	Cooler	

	

	

Insurance Let ter  (next  page)  
	

	
	


