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The paper mill area is a major energy consumer in 

most integrated pulp and paper mills. 



Energy consumption and cost per ton vary widely on 

paper machines. 



Mills have different energy costs based on mill 

configuration, vintage of papermaking equipment, 

geographic location, and other parameters. 



Each mill needs to develop an understanding of energy 

cost factors before preparing an effective energy 

reduction program. 



	
[image: image3.emf]Techniques for improving energy efficiency on paper 

machine i.e., 

Forming Section

,

Pressing  section, 

Drying section.



Optimize performance of equipment. 



Use steam, water, air, and vacuum pressures 

appropriate to processes. 



Minimize energy losses. 



Minimize water evaporated in the dryers. 



Heat Recovery. 
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The vacuum system is among largest process in the 

paper mill with respect to space requirements, piping, 

and energy usage. Vacuum systems can have installed 

and required energy of 500 to 8,000 hp.



Several steps are required to guarantee the vacuum 

system is operating as efficiently as possible. 



Vacuum system audits or surveys.



Routine maintenance of vacuum pumps and 

auxiliary equipment, including belt and gear 

drives and motors; 



Replacement and calibration of gauges and 

process instrumentation
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Once identified, some vacuum system problems may 

cause higher energy usage, costs, and inefficiencies for 

the entire system. 

•

Hot seal water. 

•

High seal water flow due to unregulated or high seal 

water pressure. 

•

Back pressure on the vacuum pumps due to system 

design or operational problems.

•

Synchronous vs. induction motors, which may affect 

the power factor. 
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Elevated seal water will reduce vacuum pump 

efficiency and will lower vacuum system capacity.



However, there are methods to reduce seal water 

consumption without sacrificing vacuum pump 

performance. This can involve a water recovery plan 

and/or cooling the water with a cooling tower. It is 

important to note that special, dirty-water cooling 

towers have been successful in this application. 



	
[image: image7.emf]

We must have to maintain a vacuum system in such a 

way that it should not have more than 1 psig of back 

pressure measured at the pump discharge.



Also we have to maintain the system clean and the 

scale build up as minimum as possible.



In systems where a discharge sump is used, high water 

levels within the sump can cause back pressure as well 

as contribute to poor air/water separation within the 

sump. 


	
	
[image: image8.emf]MOTOR SIZE/VACUUM PUMP HORSEPOWER 



Another issue involving motors is the selection of the 

motor size with respect to the vacuum pump 

horsepower. Many mills elect to install oversized 

motors on equipment to reduce spare parts and 

storeroom inventory. Many vacuum pumps are installed 

and driven with a motor from an old refiner that may 

have 50% more horsepower than the vacuum pump 

requires. 



A frequent practice is to replace a correctly sized drive 

motor with a larger size to eliminate overloading and 

trip-out problems. This is an example of correcting the 

symptom rather than solving the problem. 
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•

Older, inefficient vacuum pumps versus new, modern 

designs; 

•

Scale build-up; 

•

Process carryover and high seal water flows; 

•

Piping losses or poor system design. 
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Newer larger pumps can reduce the quantity of pumps 

on a paper machine by one half. 



Scale, or calcium carbonate buildup, will increase 

vacuum pump horsepower requirements by as much as 

20% to 30% and often locks up the rotor within the 

vacuum pump. 



Water treatment and descaling programs are useful in 

the prevention of scaling. Recirculated seal water 

systems with cooling towers, have experienced better 

control of the water quality for the vacuum pumps. 
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		The vacuum system is among largest process in the paper mill with respect to space requirements, piping, and energy usage. Vacuum systems can have installed and required energy of 500 to 8,000 hp.

		Several steps are required to guarantee the vacuum system is operating as efficiently as possible. 

		Vacuum system audits or surveys.

		Routine maintenance of vacuum pumps and auxiliary equipment, including belt and gear drives and motors; 

		Replacement and calibration of gauges and process instrumentation















VACUUM SYSTEM
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		Elevated seal water will reduce vacuum pump efficiency and will lower vacuum system capacity.

		However, there are methods to reduce seal water consumption without sacrificing vacuum pump performance. This can involve a water recovery plan and/or cooling the water with a cooling tower. It is important to note that special, dirty-water cooling towers have been successful in this application. 















VACUUM SYSTEM........
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MOTOR SIZE/VACUUM PUMP HORSEPOWER 

		Another issue involving motors is the selection of the motor size with respect to the vacuum pump horsepower. Many mills elect to install oversized motors on equipment to reduce spare parts and storeroom inventory. Many vacuum pumps are installed and driven with a motor from an old refiner that may have 50% more horsepower than the vacuum pump requires. 

		A frequent practice is to replace a correctly sized drive motor with a larger size to eliminate overloading and trip-out problems. This is an example of correcting the symptom rather than solving the problem. 



















VACUUM SYSTEM........
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		We must have to maintain a vacuum system in such a way that it should not have more than 1 psig of back pressure measured at the pump discharge.

		Also we have to maintain the system clean and the scale build up as minimum as possible.

		In systems where a discharge sump is used, high water levels within the sump can cause back pressure as well as contribute to poor air/water separation within the sump. 















VACUUM SYSTEM........
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MOTOR SIZE/VACUUM PUMP HORSEPOWER 





Older, inefficient vacuum pumps versus new, modern designs; 

Scale build-up; 

Process carryover and high seal water flows; 

Piping losses or poor system design. 













VACUUM SYSTEM........
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		Newer larger pumps can reduce the quantity of pumps on a paper machine by one half. 

		 Scale, or calcium carbonate buildup, will increase vacuum pump horsepower requirements by as much as 20% to 30% and often locks up the rotor within the vacuum pump. 

		Water treatment and descaling programs are useful in the prevention of scaling. Recirculated seal water systems with cooling towers, have experienced better control of the water quality for the vacuum pumps. 















VACUUM SYSTEM........
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Vacuum system audits:

    Once identified, some vacuum system problems may cause higher energy usage, costs, and inefficiencies for the entire system. 

Hot seal water. 

High seal water flow due to unregulated or high seal water pressure. 

Back pressure on the vacuum pumps due to system design or operational problems.

Synchronous vs. induction motors, which may affect the power factor. 













HOW DO WE CONTROL OR MINIMIZE WASTED
ENERGY?
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		The paper mill area is a major energy consumer in most integrated pulp and paper mills. 

		Energy consumption and cost per ton vary widely on paper machines. 

		Mills have different energy costs based on mill configuration, vintage of papermaking equipment, geographic location, and other parameters. 

		Each mill needs to develop an understanding of energy cost factors before preparing an effective energy reduction program. 
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	Techniques for improving energy efficiency on paper machine i.e., Forming Section, Pressing  section, Drying section.

		Optimize performance of equipment. 

		Use steam, water, air, and vacuum pressures appropriate to processes. 

		Minimize energy losses. 

		Minimize water evaporated in the dryers. 

		Heat Recovery. 
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