
  The “DirTy ThirTy” — Discovering 
Pressure DifferenTial aT The far enD 

By RON MARSHALL FOR THE 
COMPRESSED AIR CHALLENGE®

Much attention and expense is often directed towards optimizing compressor control, 

clean-up equipment, system pressure/flow control and main system piping in an attempt  

to maintain adequate and stable pressure at the end use. Often forgotten are the 

components of the distribution system between the main system header and the end use.

Join us for the next session of Fundamentals of Compressed Air 

Systems WE (web-edition) coming February 28th. Led by our 

experienced instructors, this web-based version of the popular 

Fundamentals of Compressed Air Systems training uses an interactive 

format that enables the instructor to diagram examples, give pop quizzes 

and answer students’ questions in real time. Participation is limited to 

25 students. Please visit www.compressedairchallenge.org, to access 

online registration and for more information about the training. 

If you have additional questions about the new web-based training  

or other CAC® training opportunities, please contact the CAC®  

at info@compressedairchallenge.org. 

Fundamentals  
of Compressed  
Air Systems WE 
(web-edition)
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T H E  “ D I R T y  T H I R T y ”

Tom Taranto, an Advanced Level 2 Compressed Air Challenge instructor uses the phrase  

“The Dirty Thirty” to help his students in Compressed Air Challenge’s Fundamentals and 

Advanced Seminars remember the importance of addressing end use pressure differential.  

We asked Tom for his insights on this subject:

What is the “Dirty Thirty”?

That last bit of compressed air piping connecting the end use pneumatic equipment  

to the compressed air header is a part of the compressed air system that I fondly refer  

to as the “last dirty thirty”. The reason is that it’s typically a distance of about 30 feet  

and the innovative/creative piping designs and installation methods are truly amazing.  

That last bit of piping installation is usually done with the pressure to get things running 

quickly and as a result is made up with the available pipe, hose, tubing, fittings, hose clamps, 

plastic tubing, shut-off valves, filter/regulator/lubricator (FRL) assemblies, and whatever  

else it takes to get compressed air connected to the machine. Since components are selected 

based on what’s available, little consideration is given to the average air demand and peak 

airflow rate used by the equipment. Of course we can’t forget about the “add-ons”  

for a little compressed air to run this or that.

How often have you seen problems at the end use and what is the most 
common problem?

Excessive restriction to compressed air flow results in equipment being starved for air 

supply, adversely affecting the equipment’s performance. Casual investigation and anecdotal 

information can lead to the conclusion that “we need higher pressure”. 

What are people most surprised by?

There is often a 30, 40, 50 psi pressure drop, or more, in the last dirty thirty of compressed 

air piping. If there is a pressure problem with a piece of equipment, and it is several hundred 

feet back to the compressor room, it could be reasonable to assume that there must be  

a significant pressure loss in the long distance. It is surprising when the pressure drop  

at the last dirty thirty is 10 or 20 times the pressure loss in the long pipe all the way back  

to the compressor room.

What’s a quick way to check for pressure drop problems?

A quick way to check if you have a problem at the far end is to install pressure gauges  

as close as possible to the end use tool, pneumatic cylinder, air motor, or whatever is the  

end productive use. The more the pressure gauge drops when the tool uses compressed 

air, the greater the upstream piping restriction. It’s important to know that gauges, being 

mechanical devices, do not respond very quickly. If the gauge shows a 5 psi dip, the actual 

pressure decay may be 15 or 20 psi. Consider purchasing a digital pressure gauge with  

the capability to capture peak and minimum pressure readings.
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How do you correctly size hoses, filters, and regulators to avoid pressure drop?

When sizing hoses, connectors, and filters and regulators it is important to evaluate the dynamic 

use of compressed air and NOT cubic feet per minute (cfm) average air flow rate. For example,  

a machine is rated to use the average air flow rate of 20 cfm but it operates for 15 seconds and  

is idle for 45 seconds of every minute. The dynamic air flow rate is 80 cfm rate of flow during  

the 15 seconds that the equipment is using compressed air. Point of use piping, valves, FRL’s 

and all components that make up the last dirty thirty need to be sized to handle the 80 cfm peak 

airflow rate, not 20 cfm rate of flow.

Effects of Pressure Differential

Excessive pressure drop at the end use will force an increase in total system pressure and lead 

to excessive compressor energy consumption. Minimizing differentials in all parts of the system, 

including the last “Dirty Thirty” is an important part of efficient operation.

There is also another penalty for higher-than-needed pressure. Raising the compressor discharge 

pressure increases the demand of every unregulated usage, including leaks, open blowing, etc. 

Although it varies by plant, unregulated usage is commonly as high as 30 to 50% of air demand. 

Figure 1: Typical pressure profile showing end use pressure differential
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T H E  “ D I R T y  T H I R T y ”

For systems in the 100 psig range with 30 to 50% unregulated usage, a 2 psi increase in 

header pressure will increase energy consumption by about another 0.6 to 1.0% because 

of the additional unregulated air being consumed. The combined effect results in a total 

increase in energy consumption of about 1.6 to 2% for every 2 psi increase in discharge 

pressure for a system in the 100 psig range with 30 to 50% unregulated usage. 

Elevating system pressure to compensate for poor design in the last “Dirty Thirty” increases 

unregulated uses in the whole system, for applications without regulators or with wide  

open regulators. The added demand at elevated pressure is termed “artificial demand,”  

and substantially increases energy consumption. Instead of increasing the compressor 

discharge pressure, or adding additional compressor capacity, alternative solutions should 

be sought, such as reduced pressure drop with optimized component selection. Equipment 

should be specified and operated at the lowest efficient operating pressure.

In the distribution system, as shown in Figure 1, the highest pressure drops are usually 

found at the points-of-use, including undersized or leaking hoses, tubes, disconnects,  

filters, regulators and lubricators (FRLs). The maximum pressure drop from the supply 

side to the points-of-use will occur when the compressed air flow rate and temperature 

are highest. System components should be selected based upon these conditions and the 

manufacturer of each component should be requested to supply pressure drop information 

under these conditions. 

Tom Taranto 
Data Power Services, LLC 
8417 Oswego Road, PMB 236 
Baldwinsville, NY 13027-9182 
Phone: 315-753-0070 
Email: TomTar@aol.com

Tom Taranto is an independent compressed air system professional with more  

than 30 years of experience providing services to industrial clients, utilities,  

and energy agencies. He is the owner of Data Power Services, LLC. He has 

extensive experience in design and application of fluid power systems both 

hydraulic and pneumatic. Tom’s work involves compressed air system design, 

air compressor application, and performance of related compressed air system 

components. He conducts compressed air system assessments, equipment testing, 

and compressed air system training throughout the world. More information  

about Tom can be found at the CAC website.

CAC® qualified Instructor Profile
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A Real Life Example

A printing company had installed a new machine designed to collate pages to help 

automate the assembly of a coil-bound book line they were publishing for a major 

customer. Orders were placed on an as-needed basis and could not experience delay. 

Installation of the machine was done on a priority basis during a quick weekend 

production shut-down. Immediately upon on installation of the machine the production  

of books experienced problems that were diagnosed as low pressure issues. The plant  

was previously running at a pressure/flow control setting of 100 psi, but now the pressure/

flow controller had to be bypassed and the plant pressure turned up to as high  

as the compressor rating would allow. Even with this, some pressure issues continued  

on occasion as if at random.

A compressed air auditor was called in to investigate. On examination of the supply system 

to the machine, it was discovered that a 15 foot section of ¼ rubber hose was being 

used to feed the machine. During installation, there was not enough time to hard pipe 

the machine into the main piping drop and since the plant used standard ¼ inch hose, 

this was used instead. Plant personnel, in their haste, had not realized the consequences 

of installing this type of supply feed. The following table shows the resulting pressure 

differential of 15 feet of ¼ inch hose at the collator’s peak flow of 20 cfm, which was 

confirmed by pressure measurement. Pressure differential across two additional quick 

couplers further reduced the pressure the machine was actually receiving to a level  

far below what was required for acceptable operation.

It should be noted that if the next size larger hose of 3/8 inch would have been used,  

a reduction in pressure differential of about 22 psi or 88% would have resulted.

Various reference documents are available to assist in helping size supply components  

for end use equipment. One of which is CAC’s “Best Practices for Compressed  

Air Systems” Appendix 3.A.1. This 325-page book is available at our bookstore  

at www.compressedairchallenge.org.  

Table 1: Pressure differential of various sized hoses (15 feet at 20 scfm): Source: www.gates.com
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TRAINING CALENDAR
TITLE SPONSOR(S) LOCATION DATE INFORMATION

Compressed Air Challenge® 
Advanced Management of 
Compressed Air Systems

SoCal Gas 
California Energy Commission

Downey, CA 2/16/11–2/17/11
Larry Bennett 

Tel: 562-803-7570 
lbennett@semprautilities.com

Compressed Air Challenge® 
Fundamentals of

Compressed Air Systems
Online Training web-edition 2/28/11 

www.compressedairchallenge.org 
info@compressedairchallenge.org

Compressed Air Challenge® 
Fundamentals of

Compressed Air Systems

Penn State 
Technical Assistance 

Program
Strattanville, PA 3/2/11

Shelly Luchini 
Tel: 814-375-4772 
smc200@psu.edu

Compressed Air Challenge® 
Advanced Management of 
Compressed Air Systems

KPPC Louisville, KY 3/22/11–3/23/11
Tel: 502-852-0965 
training@kppc.org 

www.kpc.org

Compressed Air Challenge® 
Fundamentals of

Compressed Air Systems
ProtoGen Group Kettering, OH 4/15/11

Ray Lepore 
Tel: 937-216-9452 

ray.lepore@fastmail.fm

Compressed Air Challenge® 
Fundamentals of

Compressed Air Systems

Hughes Machinery 
Atlas Copco 

Omaha Public Power
Omaha, NE 4/26/11

Dennis Tribbie 
Tel: 402-571-5004 

dtribbie@hughesmachinery.com

Compressed Air Challenge® 
Advanced Management of 
Compressed Air Systems

Hughes Machinery 
Atlas Copco 

Omaha Public Power
Omaha, NE 4/26/11

Dennis Tribbie 
Tel: 402-571-5004 

dtribbie@hughesmachinery.com

Compressed Air Challenge® 
Advanced Management of 
Compressed Air Systems

Hughes Machinery 
Atlas Copco 

Omaha Public Power
Omaha, NE 4/27/11–4/28/11

Dennis Tribbie 
Tel: 402-571-5004 

dtribbie@hughesmachinery.com

Editor’s Note: If you conduct compressed air system training and would like to post it in this area, please email your information to rod@airbestpractices.com.

PRODUCTS

kaeser Announces New Oil-less Airbox Series

Kaeser introduced a completely oil-free air compressor: the Airbox. This quiet, 

energy efficient piston compressor is ideal for laboratories, high-tech, clean 

room or any applications requiring modest air flow. The Airbox is available  

as a fully enclosed stand-alone compressor, or as an Airbox Center including 

the compressor, tank, dryer, filters and drain in a single package. Units  

are easy-to-install, require minimal service and provide 100% duty cycle. 

Also, these units are very quiet and nearly vibration-free. Airbox units feature 

Kaeser’s Sigma Control Basic allowing for pressure adjustment and system 

monitoring, and also controls the dryer on Airbox Center models. The Airbox 

series is available from 4–12 hp, and delivers up to 36.9 cfm at 100 psig.

Kaeser Compressors 
 Tel: 800-777-7873  
www.kaeser.com

® | 0 2 / 1 1

42 www.ai rbestpract ices .com

Columns


