Compressed Air System Optimization Saves Energy and Improves Production at a Textile Manufacturing Mill

In 1997, in order to expand its manufacturing capacity and lower its production costs to remain competitive with imports, the Peerless Division of Thomaston Mills, Inc. in Thomaston, Georgia, implemented a compressed air system improvement project. By investing in this upgrade, the company drastically reduced compressor downtime,  saved more than $100,000 in energy costs, improved product quality, lowered maintenance costs, and improved production.

Thomaston Mills is a diversified manufacturer of textile products for the apparel, home furnishings, and industrial markets. There are three separate mills at Thomaston’s facility, one of which, the Greigh mill, contains all of the compressed air applications—looms, spinning frames, and blowguns. The compressed air system in the Greigh mill was surveyed by Plant Air Technology, of Charlotte, North Carolina, in 1995 to assess needs and help plan for the expansion. 

Prior to the project, the Greigh mill was served by seven centrifugal compressors, six of which were 800-1,000 hp, with one 350-hp compressor as back up, and an auxiliary 200-hp rotary screw compressor. The six larger compressors operated at full load, generating 21,600 standard cubic feet per minute (scfm) at discharge pressures of 96 pounds per square inch gauged (psig) or higher in order for the applications to receive air at 86 psig, specified by the manufacturer of one of the compressed air applications. 

Before the survey, mill management had planned to purchase a 900-hp centrifugal compressor to meet the impending increase in demand for compressed air from 60 new air jet looms that it planned to install. During this assessment process, the mill discovered that the minimum needed pressure level of its highest pressure application, the Murata frames, was actually 80 psig instead of 86 psig. The survey showed that by making some modifications to the original compressed air system and purchasing smaller compressors, the mill could meet its needs without the 900 hp compressor. 

The improvement project addressed several problems uncovered by the survey and facilitated the expansion, which involved increasing manufacturing capacity by replacing 129 shuttle looms with 60 new air jet looms. To meet the increased demand, the mill installed two 350-hp rotary screw compressors. In addition, the mill disposed of its aging 200-hp rotary screw compressor. 

Here are a few of the problems that the survey uncovered and  some of the solutions.

( Unstable air pressure levels(The instability caused the air jet looms to shut down, which in turn triggered more compressors to come online. The problem was caused by inadequate compressed air storage and excessive pressure drop within the system due to leaking and worn hoses, drains, and valves, as well as poorly functioning filters. Therefore, Thomaston installed a pressure/flow controller along with 40,000 gallons of storage, and a new control strategy using a programmable logic control system that linked the compressors with the pressure/flow controller. In addition, the mill identified and repaired the leaks in the end use components, reducing the leakage rate from 510 scfm to 200 scfm or 1% of total airflow.

( Excessive compressor blow off(Shifting air demand patterns were causing one compressor to blow-off about 50% of its output. The new control strategy mentioned previously also alleviated this problem.

( Improperly functioning bypass valves(Two of the centrifugal compressors had malfunctioning bypass valves, risking air backflow and surge, which can cause serious damage to compressors. The mill replaced the valves, retrofitted the controls on one compressor, and installed a 6-inch header to connect another compressor to the peak-use compressors upstream of the pressure/flow controller. 

( Overheating and moisture carryover in the compressors(This was causing compressor shutdowns and led to excessive production downtime. The overheating occurred in the summer months and was due to inadequate cooling capacity. Moisture carry over was caused by solenoid-operated condensate drains with valves that were partially open and would leak water into the next stage of the compressor. Thomaston installed a heavy duty mist-eliminating filter downstream of the new compressors and a cycling refrigerated dryer downstream of the filter. A pilot-operated regulator was installed to replace the manually adjustable valve serving the humidifying nozzles. Pneumatic drains replaced the solenoid-operated condensate drains. 

Results

The project reduced compressor downtime by an impressive 90%. Because the project’s total cost was $528,000 and the annual savings are $185,000 per year, the simple payback was 2.9 years. The mill also avoided a cost of $55,000 by installing the two smaller compressors instead of one large one. By eliminating overheating in the compressor and moisture carryover, and by replacing the bypass valves, the mill’s maintenance costs have been reduced by $76,000 annually. Furthermore, the mill was able to increase production by 2 % per year while reducing annual compressed air energy costs by 4% ($109,000).


To see a more in-depth version of this story, go to www.oit.doe.gov/bestpractices/explore_library/pdfs/thomaston.pdf.





In addition, read about how U. S. Steel implemented a compressed air system upgrade that netted $457,000 in maintenance, energy, and compressor oil savings at a plant in Pennsylvania. Go to www.oit.doe.gov/bestpractices/explore_library/pdfs/uss2_ms.pdf.








