
ENERGY SAVING Solutions



During the last years, the industrial and commercial fields of the refrigeration, air conditioning and lighting markets have increased. The exponential growth of 

supermarkets, restaurants, discounts stores and industries that have to offer high quality, well preserved products has lead to the need for different solutions 

in order to meet energy saving requirements.

Reducing the consumption of electricity means:

• reducing	costs	by	taking	advantage	of	plant	elements;

• reducing	energy	demand	on	not-renewable	and	polluting	sources,	preserving	the	environment	by	the	reduction	of	CO2 and other greenhouse gas

emissions;

• to	be	a	company	that	takes	care	of	social	and	environmental	needs.

These issues are at the core of Dixell’s philosophy, which works towards continuous research and development, in order to realize controllers and systems that 

are	capable	of	optimising	plant	performance,	increasing	efficiency	and	reducing	energy	consumption.	Special	algorithms	developed	by	our	highly	experienced	

staff, satisfy the requirements of many types of equipment, such as refrigerated counters, compressor racks or chillers.

Allocation of energy consumption in a supermarket
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With regards to energy saving, Dixell offers solutions that are oriented not just towards refrigeration, 

but also towards the air conditioning and lighting fi elds. When controlled correctly, they can produce 

economic and environmental advantages. Solutions for refrigeration are:

DIXELL SOLUTIONS

SUPERVISING

CRO (Compressor Rack Optimization)

COMPRESSOR RACKS MANAGEMENT

EEV CONTROL (Electronic Expansion Valves)

ANTI-SWEAT HEATER CONTROL

LIGHTING SUPERVISING

ELECTRONIC EXPANSION 
VALVES

ANTI-SWEAT HEATERS



3%

Plant noise
it’s	 possible	 to	 reduce,	 according	 to	 the	 cold	 demand,	 the	 number	

of	 compressors	 and	 fans	 enabled	during	 critical	 hours,	 reducing	 the	

noise

Load reduction
it’s	possible	to	exclude	on	cascade	settled	loads	and	enable	it	as	soon	

as	possible	

Storage of “cold” in storage warehouses
to accumulate cold when electric power is cheaper and to use it when 

conditions	becomes	less	convenient

Set point control depending on the RH%
it’s	possible	to	manage	set	point	depending	on	variations	in	the	external	

humidity

Compressor rack failure
in	 case	 of	 compressor	 failure,	 it	 is	 possible	 to	 automatically	 enable	

functions such as energy saving, increase condensation and on/off of 

device groups 

Electric black out
to	reduce	plant	costs	during	UPS	activation

The	regulation	of	refrigeration	in	a	supermarket	is	affected	by	many	

elements,	 both	 internal	 and	 external.	 The	 supervising	 system	

has to gather, analyse and understand all those elements in 

order to perform the optimum regulation for every kind 

of situation. The supervising system has to calculate and 

overcome critical situations, ensuring the plant works 

correctly	even	in	adverse	conditions.	Besides	it’s	CRO	and	

anti-sweat	heaters	management	features,	the	XWEB5000	

is	 able	 to	 control	 energy	 consumption	 even	 in	 critical	

situations, using an straightforward, intuitive and effective 

graphic programming system. 

LIGHTING

Thanks	to	Dixell’s	supervising	system,	it’s	possible	to	obtain	the	correct	management	of	lighting	(lights	and	signals)	that	have	a	

large	effect	on	the	amount	of	energy	consumed.	The	control	of	these	devices	is	made	depending	on	the	environmental	brightness	

and	on	the	effective	electrical	power	demand.	For	example,	lights	are	switched	ON	only	if	there	are	people,	signs	remain	OFF	only	

during fixed hours, etc…

SUPERVISING

APPLICATION FIELDS

Dew-point sensor

Counters controller

Network analyser

Compressor rack controller

Analogue and digital inputs

Compressor rack optimization

Reduced set point

Loads management

Anti-sweat heaters control

Night blinds management

Saving on Refrigeration



XC1000D

11%

The	CRO	algorithm	(Compressor	Rack	Optimization)	

installed	 on	 the	 XWEB500,	 XWEB500D	 and	

XWEB5000	 servers,	 allows	 management	 of	 the	

compressor	rack	set	point	in	the	best	possible	way,	

depending on the devices connected, ensuring an 
annual energy saving of 10÷20% on compressor 
rack consumption. The system, equipped with the 

CRO	 function,	 analyzes	 the	 information	 from	 the	

controllers to determine if any controller needs more 

refrigeration power and how much. The suction set point 

will	be	recalculated	in	order	to	satisfy	the	worse	case	and	sent	

from	 the	 supervising	 system	 to	 the	 XC1000D	 compressor	 rack	

controller;	this	will	be	the	new	working	set	point.	

CRO (Compressor Rack Optimization)

The	 CRO	 is	 the	 trade	 mark	

Dixell solution for the dynamic 

management of the suction 

pressure for compressor racks 

oriented towards energy saving.

Graphs shows that when the CRO algorithm is active, in a real installation, the 
set point becomes on average higher, and consequently the energy consumption 
decreases. The dotted line represents the average weekly value

It optimizes constantly the suction 
pressure

It determines and manages critical 
devices

It doesn’t necessarily use electronic 
valves

It increases performances of plant equipped 
with thermostatic expansion valves

It only needs standard refrigeration components 
(no additional one are required)

It helps the analysis of devices refrigeration 
balance, especially during starting phase, and 
their remote management 

ADVANTAGES

Anti-sweat heaters control

Saving on Refrigeration



XC1000D

6%

COMPRESSOR RACKS MANAGEMENT

Possible reduction of installed power 

COP increase and consequent costs reduction

Pressure-enthalpy diagram shows a refrigeration cycle and the sub-cooling zone Screens shows how with the same variables, the sub-cooling increase 
causes an increase in refrigeration power of the evaporator

Sub-cooling

ADVANTAGES

During	 the	 refrigeration	 cycle	 shown	 in	 the	 following	 diagram,	 the	 temperature	 of	 the	 liquid	 refrigerant	 entering	 by	 the	 thermostatic	 valve	 is	

important.	Decreasing	this	value	results	in	many	economic	advantages	because	it	increases	the	“refrigerating	effect”	(h2-h1).	For	this	reason	it’s	

important	to	introduce	the	concept	of	sub-cooling	of	the	refrigerating	fluid	as	“saturated	liquid”.	This	process,	if	properly	managed,	can	improve	LT	

plant	operation	(also	more	than	25%),	against	a	meagre	power	of	the	NT	compressor	rack	(about	8%)	and	an	appropriate	exchanger.	Inside	XC1000D	

controllers there is an algorithm that, if properly settled, can manage the temperature of the refrigerant liquid entering in the thermostatic 

expansion	valve:	the	more	the	temperature	decreases,	the	more	the	plant	COP	(Coefficient	Of	Performance)	increases.

The	compressor	rack	is	the	heart	of	the	“cold	production”	and	the	correct	management	

of	 it	 can	 reduce	costs.	 The	XC1000D,	besides	 supporting	 the	CRO,	manages	 the	

sub-cooling,	 the	 suction/delivery	 dynamic	 set	 point	 and	 controls	 the	 refrigeration	

power of compressors. Thanks to its special algorithms, this family of controllers 
allows an annual energy saving of 6÷8% of the compressor rack consumption.

Saving on Refrigeration



CONDENSER DYNAMIC 
SET POINT 

Thanks to this solution the condenser temperature 

is	 optimized	 by	 use	 of	 external	 conditions	 as	 the	

nightly temperature range, the wind, the rain or 

the	 winter	 season.	 One	 XC1000D’s	 parameter	 set	 a	

different	 temperature	 that	 must	 be	 between	 external	

air and condensation, so this condensation is constantly 

and dynamically adjusted to external conditions. Thanks to 

the	XC1000D,	this	kind	of	control	represents	the	best	solution	

in order to decrease consumption in supermarkets, especially if 

it’s	 combined	 with	 electronic	 thermostatic	 valves.	 In fact with a 
decrease of condensing temperature equal to 5°C, it is possible to 

obtain a refrigeration saving of more than 7%.

In	 case	 of	 inverter	 use,	 thanks	 to	 the	 consequent	

stabilization	at	a	real	power	request	by	the	retail	space	of	

evaporation and condenser pressures, the inverter allows 

to optimize the compressor racks performance. Therefore 

it is extremely well suited to refrigerating plants for the 

compressors/fans	 control,	 because	 it	 reduces	 ON/OFF	

actions	and	also	current	absorption	peaks	with	the	result	

of	a	long	duration	of	electric	motors.	The	XC1000D	series	

allows the proportional/integral regulation that ensures 

a constant compressor performance depending on the 

dynamic evaporation pressure status. The algorithms 

inside	 XC	 controllers	 help	 the	 regular	 lubrication	 at	

low frequency and the uniform machine wear and tear, 

with a consequent increase in overall plant duration. 

The	 consequent	 stabilization	 of	 pressures	 improves	 the	

superheat control ensuring an optimal utilization of 

evaporating	battery.

EVAPORATION DYNAMIC SET POINT 
As	an	alternative	to	the	CRO	algorithm,	this	kind	of	set	point	permits	optimization	of	the	evaporation	temperature	of	the	compressor	rack	according	

to	 the	 retail	 space	 temperature.	 The	 refrigeration	 power	 changes,	 depending	 on	 the	 real	 heat	 transfer	 between	 refrigeration	 devices	 and	 the	

environment	that,	especially	during	winter	periods,	changes	and	it	differs	to	restricted	project	conditions	requested	by	the	ISO/UNI	EN441	class	3	

(25°C,	60RH%)	rule.	This	rule	is	the	standard	that	all	European	manufacturer	of	LT/NT	counters	for	commercial	refrigeration	have	to	conform.

The example of proportional/integral regulation shows that if the pressure is higher than the 
band, the inverter works at 100%, whereas if it is lower than it, the inverter capacity will be 
reduced or be switched off

The graph shows, for a single compressor, how with a decreases of 
the external temperature, the COP coefficient increases, that is the 
refrigeration effect (Q) compared to the energy consumption (P)

Dynamic set point

Control of the compressors refrigeration power 

Condensing/evaporation	temperature	control	is	fundamental	for	the	compressor	rack	saving.	Thanks	to	“intelligent”	and	self-

adaptive	algorithms,	the	XC1000D	series	can	manage	dynamic	set	point	in	the	best	possible	way.



XEV

XM600

6,5%

EEV CONTROL (Electronic Expansion Valves)

EVAPORATOR PRESSURE CONTROL WITH 
PROPORTIONAL VALVE FOR THE MAINTENANCE 
OF HIGH COUNTER HUMIDITY

STANDARD APPLICATION WITH PROPORTIONAL 
VALVE 

ON/OFF VALVE APPLICATION

Better working conditions of compressor racks

Less deterioration and less failures

Less maintenance 

Better performance

Better regulations of devices at low temperature

ADVANTAGES

Dixell	offers	different	kinds	of	driver	for	electronic	valves	compatible	with	the	majority	of	models	in	the	market,	in	order	to	give	the	possibility	of	choosing	

the	 preferred	 brand	 or	 the	 one	 available.	 The	 PID	 regulation	 of	 the	 valve	 always	 ensures	 the	 best	 evaporator	 performance	 self-adapting	 to	 any	 load	

condition,	especially	when	it	is	variable.

Thanks to the use of electronic valves in commercial refrigeration 

it’s	 possible	 to	 obtain	 a	 considerable	 saving	 over	 and	 above	

those	of	traditional	thermostatic	valve	regulation;	by	using	

Dixell controllers, the annual energy saving is greater 
or equal to 8% for compressor racks and condensers 
consumptions. 

The electronic valve affects in particular the operation of:

COMPRESSOR: the condensing pressure of electronic 

valve	is	lower,	therefore	the	compressor	COP	is	improved.	

Also discharge gases have a lower temperature and 

consequently	the	compressor	operates	for	a	longer	time;

EVAPORATOR: thanks to the superheat control, the 

evaporator	 works	 at	 100%	 and	 it	 is	 always	 perfectly	

supplied.

Saving on Refrigeration



XH50/55P
XM600

3,5%

Use of dew point sensors 

Management of anti-sweat heaters set point through 
supervising

Direct control of anti-sweat heaters from the counter 
controller

Possibility to manage regulation parameters in groups

Based on the dew point estimate through 
the temperature and humidity measurement

Thermostat control of anti-sweat heaters 
on a settable value higher than the dew point

Anti-sweat heaters control directly from XH50P

CENTRALIZED MANAGEMENT STAND-ALONE APPLICATION

ANTI-SWEAT HEATERS CONTROL

ON/OFF VALVE APPLICATION

The graph shows the power percentage trend provided to the anti-sweat 
heaters. We can observe the difference between the regulation ON and OFF 
that goes from 100% to an average of 60%

Saving on Refrigeration

The condensation on exposed metal surfaces and on glasses of 

refrigeration	counters,	especially	for	those	LT,	is	a	problem	

that	can	be	solved	through	the	use	of	anti-sweat	heaters.	

This	kind	of	solution,	however,	is	very	expensive,	because	

it	is	always	active	(24	hours	and	365	days	per	year).	In	

order to understand the importance of consumption it 

is	enough	to	consider	that	a	LT	counter	with	5	doors	

can	 consume	 up	 to	 11.300Kw/per	 year	 (1300W	 x	

24h	x	365	days).	The	XWEB	supervising	systems,	the	

XM600	controllers	and	the	XH50/55P	temperature/

humidity	probes	 (ideal	 for	 already	existent	plants)	

allows	 anti-sweat	 heaters	 operation	 according	 to	

the	dew-point	conditions	of	the	retail	space.	Through	

the	correct	calibration	of	Dixell	algorithms,	it’s	possible	

to	obtain	a	proportional	change	of	 the	operating	voltage	

range	 of	 anti-sweat	 heaters,	 optimizing	 its	 consumption	 and	

reaching an energy saving of 40% of the anti-sweat heaters on average used power.
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ENERGY/ECONOMIC SAVING 
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COLD 
GENERATION

68%

ANTI-SWEAT
HEATERS

9%
DEFROST

8%

FAN AND
LIGHT COUNTERS 

15%

In	supermarkets,	more	than	in	many	other	places,	a	well-managed	energy	saving	can	produce	good	results	such	

as	consumption	control	and	also	a	better	efficiency	and	duration	of	all	items	used	in	a	retail	environment,	

from	a	compressor	 rack	 to	a	 counter	or	 the	 smallest	 component	 such	as	a	 light	bulb.	 It’s	 important	 to	

remember	 that	 all	 those	points	 can	 reduce	maintenance	 that	 are	 very	 expensive	 in	 terms	of	 time	and	

money.	Thus,	it	becomes	essential	to	take	care	of	components/controllers	design	and	choice	depending	

on the kind of application.

The following analysis and the 2 graphs refer only to the refrigeration field (compressor racks, rooms, 

cabinets,…)	 that,	 effecting	 about	 55%	 of	 energy	 consumption	 amount	 of	 a	 supermarket,	 is	 the	 most	

important	sector	that	has	to	be	considered.	In	particular,	it’s	important	to	pay	attention	to	devices	for	cold	

generation,	that	must	be	properly	checked	in	order	to	obtain	relevant	advantages.

The	 following	example	gives	a	detailed	view	of	how	consumption	optimization	effects	 a	 supermarket.	Analyzing	 just	 the	 “refrigeration”	 section,	 in	a	

retail	space	of	3000m²	with	NT=4x25Hp	and	LT=3x20Hp	compressor	rack,	using	solutions	such	as	the	introduction	of	the	supervising	systems,	the	CRO,	

the	compressor	rack	management	and	the	electronic	expansion	valves/anti-sweat	heaters	controls,	it	is	possible	to	obtain	important	results.	With	Dixell	

solutions	for	the	optimization	of	consumption	in	a	supermarket	(refrigeration	area),	the	possible	overall	saving	is	about	30%.

In	economic	terms	(referred	to	previous	results)	 it	 is	possible	to	see	how	Dixell	energy	saving	systems	can	be	easily	amortized	

in	a	short	period	of	time,	ensuring	a	rapid	and	dependable	payback	that	can	increase	over	the	years.	This	kind	of	investment	is	

becoming	a	necessity	for	every	company	in	the	GDO	field.	

Dixell	offers	not	only	solutions	for	the	refrigeration	field,	but	also	for	the	lighting	and	conditioning	management.

Allocation of energy CONSUMPTION 
on a medium supermarket (3000m²)

in REFRIGERATION field 

WITHOUT OPTIMIZATION

Energy SAVING 
on a medium supermarket (3000m²) 

in REFRIGERATION field

WITH OPTIMIZATION

SUPERVISING

 

CRO

COMPRESSOR RACKS 

MANAGEMENT

EEV CONTROL 

ANTI-SWEAT

HEATER CONTROL

SAVING



1.100.000 kWh = 154.000 e 100%

70%

30%

770.000 kWh = 107.800 e

330.000 kWh = 46.200 e

XJR

ENVIRONMENT RESPECT

Lighting and conditioning cover respectively the 27% and 12% of energy consumption of a supermarket. These values are very signifi cant and they can 

ensure excellent results in economic terms; this is why Dixell, as for the refrigeration fi eld, is able to offer solutions that ensure energy saving.

ANNUAL CONSUMPTION

ANNUAL CONSUMPTION

ANNUAL SAVING

Saving energy means also respect for nature reducing pollution gas emissions as, for example, the CO2. Dixell, in 

accordance with this philosophy, is a company that takes care of social and environmental needs, and that searches 

for low cost solutions with the aim of environment protection.

Percentage values of reliable saving on this publication are only an example and depends on effective plant 
conditions.

The average electric Italian rate applied for the consumption calculation is of 0,14e/kWh.

WITHOUT OPTIMIZATION

WITH OPTIMIZATION

Saving on refrigeration and also on lighting and conditioning

LIGHTING
Analyzing the energy consumption of a supermarket it’s possible to see how 

lights and loads represent almost a quarter of the amount value; the correct 

management of these variables it’s extremely convenient. Dixell controllers 

and systems are provided with algorithms that answer to every kind of need, for 

example it’s possible to switch on/off lights depending on the real ambient brightness conditions or on the 

human presence in every room, or do not exceed the maximum level of contractual power disabling loads 

according to its priorities, or to manage correctly signs only during fi xed hours.

CONDITIONING
Optimizing chiller operation effi ciency means energy saving: for this reason, 

Dixell controllers have functions such as dynamic set point, that allows an 

automatic change of the set point depending on external conditions and the 

reduced set point that, by use of time bands, allows management of the weekly 

machine ON/OFF in order to enable the machine only when it is necessary. The regulation of circuits 

balance is obtained enabling or disabling machine compressors in order to generate only the refrigeration 

power required by the plant.

SUPERMARKET 3000m2

REFRIGERATION

The continuous improvement of Dixell's products can result in some variations in the information included in this catalogue 
even without notice.
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