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What are the energy costs per produced m³ of air? How much 
energy is saved due to heat recovery processes? What is 
the complete energy balance of the compressed air sys-

tem? How high are the differential pressures of single filters? How 
high are the humidity levels (dew point) in the system? How much 
compressed air is actually being consumed by the plant? There are 
many questions - and although compressed air is one of the most 
expensive forms of energy to be used in industries, many of these 
questions cannot be answered! As a result, energy is lost or wasted 
especially in those areas.

The most common factors for inefficient or energy intensive 
compressed air systems are:
•	 No	heat	recovery	processes	in	place	
•	 Leakage	rates	of	up	to	50%
•	 Missing	compressor	controllers
•	 Pressure	drops	within	the	system	

Many	compressed	air	systems	are	not	adjusted	to	the	actual	demand	
of the plant or need to be repaired or maintained. This results in mas-
sive energy losses nationwide.

There are substantial energy saving potentials waiting to be un-
locked	in	compressed	air	systems	of	many	companies.	To	be	able	to	
tap	into	these	‘potentials’	it	is	essential	to	make	use	of	heat	recovery	
processes,	eg	to	heat	up	work	environments	or	water	through	waste	
heat recovery. Furthermore, it is important to optimise the control of 
the compressed air stations or compressors. These two steps alone 
will bring substantial energy savings. 

Even the repair or replacement of an old compressed air line 
with	lots	of	corrosion	and	leakage	can	have	a	very	short	return	of	
investment. 

Losses	 through	 leakages	 in	 compressed	 air	 pipe	 systems	 can	
cause	extreme	costs	(calculated	at	R0,50	per	kWh	x	8	000	operation	
hours per year).
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1 1,2 1,8 0,3 1,0 1	200 4	000

3 11,1 20,8 3,1 12,7 12	400 50	800

5 30,9 58,5 8,3 33,7 33	200 134	800

10 123,8 235,2 33,0 132,0 132	000 528	000

Table 1: Yearly energy costs due to leakages.

The consumptions of other energy media such as electricity, water or 
gas are usually being monitored by the company and therefore are 
completely transparent. Water meters, for example, give an overview 
of	exactly	how	much	water	is	being	consumed.	Water	leaks	are	vis-
ible	to	everyone	and	are	usually	attended	to	immediately.	Leakages	
in compressed air systems, on the other hand, often stay undetected 
and the air escapes continuously even during production downtime 
or	weekends.	The	compressors	usually	run	during	production	down	
time	or	weekends	in	order	to	maintain	a	constant	system	pressure.	
Compressed air systems that have been expanded over the years can 
easily	have	a	leakage	rate	of	35	to	50%.	They	are	the	most	diligent	
consumers	which	work	24/7	all	year	round.	

Not	 included	 in	 these	considerations	are	 the	costs	of	 the	pro-
duction of ‘clean and dry’ compressed air. Refrigeration dryers and 
desiccant dryers often dry the air at considerable operating costs, 
which	then	go	to	complete	waste	through	leakages.	With	constantly	
rising energy prices, these potential energy savings have to be used 
increasingly in order to remain competitive. Only if the consumption 
of	individual	machines	or	equipment	is	known,	and	is	transparent	to	
all, can potential savings be realised.

Energy analysis – consumption 
measurement	–	leakage	calculation
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When talking about the running costs of a compressed air system one actually talks about the energy costs as they can make up to 80% of the 

total costs involved. Depending on the size of the plant this could add up to considerable operating costs. Even smaller compressed air sys-

tems easily run at energy costs in excess of R 200 000 per year. This amount can be considerably reduced – even if the compressed air system 

is already well maintained. This statement is true for almost all compressed air systems! 
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With the introduction of an energy management system according 
to	DIN	EN	16001	[1],	all	relevant	consumers	have	to	be	monitored	
as a first step. This will give the user an overview of how much is 
being consumed at what point in the plant. It is this transparency 
that	makes	it	at	all	possible	to	take	appropriate	actions	in	order	to	
save energy. In compressed air systems the first step is to detect and 
eliminate	leakages.

For the complete monitoring and analysis of the consumption 
of compressed air systems and compressor stations, the author’s 
company has specifically developed a mobile measurement unit, 
the	DS	500	mobile.

The	new	DS	500	mobile	meets	all	requirements	to	analyse	a	com-
plex compressed air system. The unit can read in and record standard 
sensors such as consumption counters, dew point sensors, pressure, 
differential pressure and temperature sensors as well as third party 
sensors	such	as	PT100,	PT1000,	0/4..20	mA,	0-1/10	V,	pulse,	RS	485	
Modbus	etc.	One	of	the	main	advantages	of	the	DS	500	mobile	is	the	
opportunity to combine ammeters, external current counters, water 
meters and heat recovery meters into one analysis. Thus, the cost of 
electricity is integrated into the analysis.

Determining typical indicators of a compressed air system

By	means	of	the	DS	500	mobile	an	intelligent	energy	analysis	can	be	
carried	out	quickly	and	easily.	The	measured	and	evaluated	values	
are being displayed immediately on screen either in graph form or 
as an absolute figure.

The	 individual	costs	 for	one	kWh	(day	and	night	 tariff)	can	be	
saved on the instrument in order to carry out calculations on costs.

 With the aid of mathematical functions, typical calculations can 
be carried out automatically, eg:
•	 Cost	in	Rand	per	produced	m³	of	compressed	air
•	 Efficiency	ratio	in	kWh/m³
•	 Consumption	of	individual	lines	including	summation
•	 Display	of	min	max	and	mean	values
Steady increases of the minimum consumptions over the course of 
the	year	are	an	indication	of	an	increasing	leakage	rate.	This	can	be	
determined by performing the measurements at regular intervals.

Conclusion

By using this sort of analysis device, not only can your energy costs of 
the compressed air system be evaluated, but also every other source 
such as electricity, water, steam, etc. All energy and consumption 
counters, even third party, for compressed air, gases, water, and 
steam can be recorded and evaluated. The costs are displayed in 
the	currency	of	the	country.	The	big	7“	colour	touch	display	makes	
it possible to view all relevant information at once. By means of 
the evaluation software ‘CS Soft Basic’ all recorded data can be 
transferred	to	the	computer	via	a	USB	stick	or	Ethernet	and	evalu-
ated	further.	Consumption	reports	in	daily/	weekly	or	monthly	view	
mode are made possible as well as alarm messages which can be 
sent	via	email	or	SMS,	making	use	of	the	integrated	Web-Server	or	

the	optional	GSM	module.	Hence	all	data	and	alarm	messages	are	
available	worldwide	making	use	of	data	transfer	via	GSM	networks	
or the World Wide Web.
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Take note

•	 Compressed	air	systems	cost	a	significant	amount	to	operate.
•	 The	majority	of	the	costs	associated	with	a	compressed	air	system	
is	associated	with	the	cost	of	energy.

•	 It	is	crucial	to	monitor	the	usage	of	energy	in	compressed	air	systems	
and	systems	are	available	to	do	this.

Abbreviations

GSM	–	Global	System	for	Mobile	Communications
SMS	–	Short	Message	Service
USB	–	Universal	Serial	Bus
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