
c One of the statements made in the 

Compressed Air Challenge’s Fundamentals 

of Compressed Air Systems seminar is that 

improvements can always be made to every 

compressed air system, including new ones. 

The statement definitely applies to a Canadian 

pork processing facility built a few years ago. 

This article is based on a compressed air 

audit performed two years into the life of a 

brand new plant. The audit found numerous 

problems and made recommendations that 

helped reduce plant compressed air operating 

costs by 60 percent.

Supply Side System Configuration

The compressed air production and treatment 

system consisted of three large, 300-hp, 1250 

cfm, fixed-speed, and air-cooled lubricated 

screw air compressors running in load/unload 

mode. System storage was 4000 gallons. Two 

types of compressed air dryers were used; 

Non-cycling refrigerated was used for air 

sent to the kill floor areas of the plant where 

ambient temperatures were normal. For 

meat processing areas where the ambient 

temperatures were in the 40˚F range, the 

compressed air was dried using a heatless 

desiccant air dryer. The refrigerated and 

desiccant dryers were installed in series.

The air compressor cooling pulled in outdoor 

air, sometimes reaching temperatures of 

-40˚F, which was tempered by mixing with 

hot compressor discharge air through a 

crossover duct. While this is a good use of the 
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Figure 1: Data logging showed a significant pressure loss across the system.
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compressors’ heat of compression, it is one  

of the few good things known about the system.

Data Logging Identifies Surprisingly 
High Energy Costs

The local power utility offered to conduct a 

plant compressed air audit to determine the 

system efficiency. The system was monitored 

with data loggers to find out the system 

efficiency and assess if there were any obvious 

problems. The audit found the energy input into 

the compressed air system averaged 440 kW to 

produce an average flow of 1250 cfm, resulting 

in a system specific power of 35 kW per 100 

cfm. This number was significantly higher than 

expected considering the air compressors are 

rated at 20 kW per 100. The audit also found 

about 47 percent of the compressed air demand 

was classed as “potentially inappropriate use,” 

and more investigation was required.

The meat processing plant had significant 

problems with compressed air pressure (Figure 

1) due to poor air compressor control methods 

and significant pressure loss across air dryers, 
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filters and piping. At times the air loading was 

exceeding the capacity of the compressors, 

causing system pressure to draw down to 

lower levels. Air quality was poor due to 

problems with the dryer configuration and 

design. Filtration problems were allowing oil  

to foul the dryer desiccant, reducing the drying 

effectiveness. Required dew points were not 

being achieved due to these issues.

Occasional peak plant loads were far in excess 

of the total capacity of the air compressors. 

Some items in the plant had changed from 

the original design, and this had led to a huge 

increase in the expected load. For this reason, 

a very detailed inventory of the various end 

uses was compiled (Figure 2).

Pneumatic Transport Systems Convey 
Non-Traditional Product

A thorough investigation of the plant end uses 

was conducted to determine if compressed air 

loads could be reduced. Almost 60 percent of 

the flow was consumed by the plant transport 

systems and blowing.

The plant has a kill operation, and between 

the point of live hog input and cut meat output 

quite a lot of material is removed from the 

carcasses. The plant designers adopted an 

extensive dense phase pneumatic transport 

system to send materials like hair, offal, lungs, 

stomachs and ears to the locations in the plant 

where they could be prepared for transport 

to rendering or processing facilities. Although 

unpalatable to read about, all these byproducts 

serve a useful purpose in our food chain, and 

they are not wasted.

These things are not typical of the material 

that is normally transported using pneumatics, 

and transporters would get plugged. 

During the troubleshooting phase, the plant 

technicians would experimentally alter the 

blow times and input pressures to try and 

solve the transport problems. Over time some 

of the transporters had blow times that were 

incorrectly adjusted, so that the compressed 

air flow was nowhere near the design flow  

of the transporter. Some of these transporters 

were consuming over six times the design 

value. The transporters also caused random, 
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Figure 2: Constituents of demand showed varying demand and significant waste.

Figure 3: Significant pressure differential was experienced during peak loads, especially across the dryers.
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high-flow events to occur, which negatively 

affected system pressures and upset the 

compressor control strategy.

Blowing Applications Proliferate  
on the Processing Line

Also, the designers of various packaging 

equipment in the processing line started  

to adopt compressed air blowing for liquid 

removal from wrapped meat packages. The 

designers were unaware of the high cost of 

compressed air and installed very many nozzles 

throughout the processing line.

One system of blowing was particularly 

expensive. The setup used 24 flat nozzles to 

remove residual water from a conveyor after  

it had been washed and sterilized (Figure 5). 

Use of these nozzles is very energy intensive 

— especially if the nozzles have broken 

off, allowing air to blow from an open hole. 

Investigation found that 50 of these nozzles  

had been installed in various locations, totaling 

820 cfm of peak flow — the equivalent output 

of a 200-hp air compressor.

World’s Worst Job

During the plant audit, the author came across 

what, in his opinion, was the world’s worst 

job. Part of the hog slaughtering process 

involves an operation called hog bunging. 

This operation can be meekly described as 

removing a prime portion of the rear end 

of the hog so the remaining carcass is not 

contaminated. This job involves inserting a 

special tool into the area of the hog “where the 

sun don’t shine,” and pulling the trigger to do 

a precision ring cut. This is done day after day, 

on 1500 hogs per hour — an important, but 

boring and dirty job.

The author was describing this “worst job”  

to legendary compressed air auditor Scot Foss, 

only to have him excitedly exclaim, “I designed 

that tool!” Sure enough, Scot had worked as  

a designer for a compressed air tool company, 

and was in fact involved in the “world’s worst 

tool design assignment.”Figure 4: Material is transported pneumatically, causing 
transient high flow events.

Figure 5: Plastic flat nozzles were used to remove water 
from conveyors
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Compressed Air System 
Reconfiguration Drops Energy  
Costs by 60%

The meat processor was able to make some 

extensive modifications to the compressed  

air system to improve the plant pressure, 

improve air quality, and reduce energy. The 

measures included:

 p A decision was made to use only 
one style of dryer, and the series 
arrangement of refrigerated and 
desiccant dryers was replaced by a 
heated blower style unit. Dryer filters 
were upsized for reduced pressure 
differential. This change reduced drying 
energy costs by 66 percent.

 p A pressure/flow controller was 
installed to regulate the pressure in 
the two lower levels, yet still allow 
the compressors to cycle with a wide 
pressure band to maximize the use  
of storage.

 p One of the air compressors did not 
have an auto feature, which caused it to 
run unloaded for long periods of time. 
This feature was installed.

 p A central controller was installed on 
the system to orchestrate the operation 
of the compressors.

 p One of the air compressors was 
outfitted with VSD control. The pressure 
settings are now coordinated so that the 
unit always remains in trim position.

 p Plant piping was modified where 
significant pressure differential existed.

 p Condensate drains were replaced with 
no air-loss units.

 p The transporter operations were 
re-commissioned for reduced  
average flow.

 p Most of the blowing operations were 
eliminated or switched to low pressure 
blowers.

 p Air leaks were reduced through  
a system of detection and repair.

 p A monitoring system was installed 
that measured the input kW and the 
output flow so system efficiency could 
be continuously monitored. The data 
from this system was integrated with 
information from the compressor 
controller. All of that information is 
also sent to the plant SCADA system.

In all, the improvements significantly reduced 

the pressure differential and reduced the 

system energy consumption. The verified 

savings for the improvements showed that the 

plant saved 2.9 MWh per year, for a 60 percent 

reduction in energy costs. The company was 

also able to receive a financial incentive of 

$217,000 to help with the project costs. 

For more information about the Compressed  
Air Challenge, contact Ron Marshall, email:  
info@compressedairchallenge.org.

To read more System Assessments  
on End Uses in plants, please visit  
www.airbestpractices.com/system-

assessments/end-uses

Figure 6: The system is now monitored from a central location.

 “The verified savings for the improvements showed that the plant  
saved 2.9 MWh per year, for a 60 percent reduction in energy  

costs. The company was also able to receive a financial  
incentive of $217,000 to help with the project costs.”

— Ron Marshall for the Compressed Air Challenge®
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