
With today’s ever increasing 
emphasis on improving 
manufacturing efficiency and 

reliability, all aspects of the manufacturing 
process are being examined.  Energy 
audits of manufacturing plants have 
readily shown that compressed air 

systems rank very high in potential for 
efficiency gains.  In particular, one area of 
the compressed air system has consistently 
proven to be a critical component in 
achieving this goal - Compressed Air 
Storage.

When applied correctly, compressed air 
storage has been an excellent tool in the 
effort to increase the efficiency, performance 
and reliability of a compressed air system.  
Compressed air storage has the potential 
to supply large amounts of mass flow at 
an increased rate, which in turn reduces 
the reaction time required of the system 
components to demand events.  This results 
in the ability to stabilize system pressure 

and reduce online power, thus lowering 
operational and maintenance costs.

Despite these facts, compressed air storage is still 
one of the most misunderstood and misapplied aspects of a compressed 
air system.  Here, we address some of the more common misconceptions 
surrounding compressed air storage and how to apply it.

Myth #1 
Useful storage can be created by simply adding 
storage tanks.

Installing air receivers in a compressed air system without defining 
the purpose and expected results is a prescription for failure. Poorly 
applied compressed air storage is very common and while it may not 
negatively impact the operation of a compressed air system, it will 
most certainly result in little if any efficiency or performance gains. 
In order to maximize the effectiveness of compressed air storage, 
it is essential to measure and verify the performance characteristics 
of the compressed air system from both the supply side and the 
demand side. Simply adding additional storage volume, such as an 
air receiver without the intentional creation of a useful differential 
would create very little storage and serve no useful purpose. For 

Myth #4  
Certain types of air 
compressors do not 
require storage.

First of all, it is necessary 
to differentiate between 
the storage requirements 
of a particular compressor 
controls verses that of the 
compressed air system. 
When addressing the needs 
of a particular compressor 
control, it is true that some controls require less 
storage than others. For example, when operating 
at high load levels, some compressor controls such 
as modulation, variable displacement, and variable 
speed benefit very little from what is considered 
control or wet storage. Control or wet storage is 
considered storage between the compressor discharge 
and any clean up equipment. However, when 
these same types of controls operate at lower load 
levels (certainly below their turndown), control (wet) 
storage becomes critical to preventing short cycling. 
Compressor controls such as load/no load do require 
control (wet) storage, at virtually all load levels to 
reduce the possibility of short cycling, excessive oil 
carryover and to increase the efficiency of operation. 

When addressing the needs of the compressed air 
system, the fact is that the compressed air system 
will always operate more efficiently and reliably with 
storage properly sized and applied. The permissive of 
the compressor control and the compressed air system 
requirements are different and should be considered 
separately when considering the implementation of 
compressed air storage. 

This article is the first in a series where we will discuss 
aspects of the creation and application of compressed 
air storage.

To support your productivity and efficiency needs 
with this innovative product, please contact us at 
651.452.8452 or visit www.jhfoster.com.
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Dispelling the Myths Surrounding Compressed Air Storage
Compressed air storage is a critical component when considering efficiency gains

example, a 10,000-gallon air receiver with only a 2 
psi differential would only create 180 cfm of useful 
storage, while a 10 psi differential would create 900 
cfm of useful storage for the same size receiver.

Myth #2  
The more compressed air storage the better.

There is some truth to this statement since excessive 
compressed air storage is very seldom detrimental 
to the operation of a compressed air system. In fact, 
excessive storage applied to a compressed air system 
has the potential to reduce pressure fluctuations by 
increasing the reaction time available to the supply 
side of the compressed air system in relation to 
demand side requirements. However, the downside 
to over sizing storage in a compressed air system is 
the increased costs, which will invariably extend the 
pay-back period and may result in an unfeasible 
project. As stated earlier, it is always beneficial to 
measure and verify the performance characteristics 
of your compressed air system in order to maximize 
the benefits and improve the return on investment. 
This can best be accomplished by having a quality 
compressed air system audit performed.

Myth #3  
System piping replaces the need for air 
receivers.

System piping (headers, sub-headers and drop legs) 
provide very little useful storage and is not nearly as 
cost effective as utilizing air receivers. For example, 
as you can see from the table included, 1,000 ft of 
4“ piping has the volume equivalent of a 400-gallon 
air receiver. Obviously, it is far more cost effective to 
install a 400-gallon air receiver rather than 1,000 
feet of 4” piping. It is also very difficult to create a 
meaningful pressure differential across system piping, 
when you must rely only on the natural pressure drop 
to create this differential. As mentioned previously, 
the small pressure differential that can be created 
results in very little if any meaningful storage. Air 
receivers by contrast, when coupled with Demand 
Regulation, provide a great opportunity to maximize 
useful storage by allowing a much greater pressure 
differential to be created.

Nominal 
Size

(inches)

I.D.
(inches)

Area
(in2)

Area
(ft2)

Cubic Foot Capacity at Various Lengths and 
Equivalent Gallons at 14.696 psia

100 feet 500 feet 1,000 feet 2,000 feet
1 1.049 .8640 .006 .60 (5.0 gal.) 3.0 (22 gal.) 6.0 (45 gal.) 12.0 (90 gal.)

1¼ 1.380 1.495 .01040 1.0 (8.0 gal.) 5.2 (39 gal.) 10.0 (78 gal.) 20.1 (155 gal.)

1½ 1.610 2.036 .01414 1.1 (11 gal.) 7.1 (53 gal.) 14.1 (106 gal.) 28.3 (211 gal.)

2 2.067 3.355 .02330 2.3 (17 gal.) 11.7 (87 gal.) 23.3 (174 gal.) 46.6 (348 gal.)

2½ 2.469 4.788 .03322 3.3 (25 gal.) 16.6 (123 gal.) 33.2 (248 gal.) 66.4 (496 gal.)

3 3.068 7.393 .05130 5.1 (38 gal.) 25.6 (191 gal.) 51.3 (383 gal.) 103 (766 gal.)
3½ 3..548 9.886 .06870 6.9 (51 gal.) 34.4 (256 gal.) 68.7 (513 gal.) 137 (1,025 gal.)

4 4.026 12.73 .08840 8.8 (66 gal.) 44.2 (329 gal.) 88.4 (660 gal.) 177 (1,319 gal.)

5 5.074 20.01 .1390 13.9 (104 gal.) 69.5 (518 gal.) 139 (1.037 gal.) 278 (2,074 gal.)

6 6.065 28.89 .2006 20.1 (150 gal.) 100.3 (748 gal.) 200 (1,497 gal.) 401 (2,994 gal.)

8 7.981 50.03 .3474 34.7 (259.gal.) 174 (1,296 gal.) 347 (2,592 gal.) 695 (5,185 gal.)

10 10.020 78.86 .5475 54.8 (408 gal.) 274 (2,042 gal.) 548 (4,085 gal.) 1,095 (8,171 gal.)

12 11.938 111.93 .7773 77.7 (580 gal.) 389 (2,900 gal.) 777 (5,800 gal.) 1,555 (11,601 gal.)

Capacity of Iron Pipe

Xcel Energy’s 
2010 Rebate

BIG 

$avings!

Improve, manage and control 
your compressed air system 
Take advantage of Xcel Energy’s rebates! Rebates 
are currently available for customers who purchase 
and install eligible equipment related to no-loss air 
drains and variable speed compressors.

Start saving today, contact Ryan Koepsell at JHF 
651.681.5756 or visit www.jhfoster.com.

John Henry Foster No Loss Air Drain
$200 in 

savings
Xcel Energy offers case rebates of 
$200/unit for new no-loss air drains

Eligible drains on the following compressors • 
include: load/no-load>2 gal/cfm wet storage, VSD 
compressor, variable displacement, and centrifugal. 

Rebate offer will not exceed 60% of the project cost.• 

Includes installation up to a maximum of $200.• 

Rebate is prescriptive – customer purchases drain • 
and submits rebate application and equipment 
invoice after drain is installed.

Rebate claims dated prior to 1/1/10 are not eligible.• 

Start saving 
today, contact 
Ryan Koepsell 

at JHF 
651.681.5756!

John Henry Foster Variable Speed 
CompressorsTiered 

rebate up 

to $4,500
Eligible factory compressors rebate 
save up to $4,500

To review complete rules and requirements along with access to an application, please go 
to: http://www.xcelenergy.com/SiteCollectionDocuments/docs/CRS-2094

www.jhfoster.com

Eligible factory compressors from 10 to 49 hp with • 
a factory installed variable speed drive control which 
form an integrated/package system.

Existing system must consist of a single rotary • 
compressor unit (<50 hp) serving on common header.

New integrated compressor/drive purchase represents • 
an equipment replacement or upgrade of an existing 
in-service (operating) compressor... 

           Complete requirements at xcelenergy.com

www.jhfoster.com

www.jhfoster.com

Start saving today, contact Ryan Koepsell at JHF 651.681.5756! 

Product photo provided by Quincy Compressor




