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(PAPER MACHINE VACUUM) 
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• Quality produced

• Raw Material used

• Machine configuration

• Runnability issues

• Possible effect on subsequent stages (pressing, 

drying etc.)

• Lack of availability of suitable information 



	
[image: image3.emf]MILL PRACTICES (VACUUM):

Section

PM-1 PM-2 PM-3 PM-4 PM-5 PM-6

Wire Part

30 39 22

72

20 17

Suction Couch

70

36 61 -- -- -

Felt Cleaning

32 63 99

164

100

39

Press Section 

& Pickup

Roll

35 60 65

163

-- -

TOTAL 167 198 247

399

120 56

•PM-1,2,3 & 4 relate to one mill, and PM-5 is other mill. The capacity, quality 

and basis weight of PM-5 is same to PM-4, but with different raw material. PM-6 

is an agro based kraft paper mill. 
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It is interesting to know that many mills (of course, 

waste paper based) are using less than 300kWH/Ton 

for the whole plant, including boiler, utility and lighting.

This shows the potential available for energy 

conservation in this section.
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

While the increase in wire part vacuum results in 

increased dryness of the web, the gains 

decrease with every increase in vacuum. 

(Gauge 

vacuum & airflow)



After a particular level, increased vacuum results 

in reduced web temperature, hence in reduced 

press efficiency and also steam consumption in 

dryers may not decrease to estimated levels. 


	
	
[image: image6.emf]WIRE PART:



A typical temperature profile at the wire part is given as 

under-



At Head Box : 37.2



At Dry Line : 36.9



At first Suction Box : 36.7



At 2nd Suction Box : 37.0



After Last Suction Box : 35.3



After Bagalley Box : 34.4

(Temperature and humidity play significant roles, so data 

may change over time.)



	
[image: image7.emf]RESULTS ACHIEVED:



Capacity: 35 TPD



Quality: Poster, 34-80gsm



Vacuum pump rating: 29 m3/min.



Action: Wire vacuum pump rpm reduced from 630 to 

460. 



Saving: kW reduction from 55 to 22



Speed: No change



Steam Consumption: No change



Investment: Rs.10,000/- only (Pulley Change)


	
	
[image: image8.emf]VACUUM QUALITY AT WIRE PART:



Typically, wire part requires low gauge vacuum. This 

means, a water ring vacuum is not very much 

required.



Application of roots blower (Twin Lobe) has been 

tried for the same successfully.



In some cases, centrifugal blowers have also been 

used.



	
[image: image9.emf]INSTALLATION OF CENTRIFUGAL 

BLOWER:



Installed for agro based kraft 

paper mill.



Wire part load reduced from 

23kWH/Ton to only 

17kWH/Ton.



Machine runnability improved.



Wire part drag load reduced 

from 34kWH/T to 28kWH/Ton.



Payback period: 

One Month


	
	
[image: image10.emf]ROOTS BLOWER INSTALLATION:



Initially, roots blower was installed at ground floor, 

but sometimes, water carryover from separator 

created problems.



Finally, roots blower was installed at a higher 

elevation, where it is running successfully. 

ROOTS BLOWER- ADVANTAGES:



Decrease in wire part drag load≈15kW



Better runnability



Reduced load of vacuum pump (10kW)



Reduced Maximum Demand (MD)



Increase in wire life ≈15%



	
[image: image11.emf]TYPICAL PROBLEMS:



Slack draw after wire part, on line shaft 

machine.(Couch diameter reduced)



Web breaks after wire part, particularly at back 

side.(MD GSM study)



Pulsating dry line along machine direction.(Suction 

box alignment)



Fluctuations in vacuum level.(Tri lobe)


	
	
[image: image12.emf]S/L OR D/L WIRE?



We may consider wire and web as two 

resistances in series.

WEB

R

1

Wire         R

2

Net Resistance, R = [(1/R

1

) + (1/R

2

)]

-1

Here, wire resistance is very small compared to 

web, hence, vacuum requirement should not 

change significantly while changing from S/L to D/L.

Furthermore, after dry line R

1

reduces significantly, 

and Net Resistance, R reduces. That is why mills 

producing different gsm find it difficult to maintain 

vacuum profile in the wire part.
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

A high vacuum in press part also plays a 

role similar to that in wire part.



Web cooling results in increased steam 

consumption to increase temperature of 

the web.


	
	
[image: image14.emf]EFFECT OF WEB TEMPERATURE:



Consider a 5ºC drop in web temperature.



Also consider web solid = 40%



Heat required per ton of paper:

For fiber heating: 1000X0.5X5=2500kCal

For water heating:1500X1.0X5=7500kCal



Total = 10,000 kCal ≈ 

19kg steam



	
[image: image15.emf]EFFECT OF WEB SOLIDS:



Consider web solids =40%.



Water per ton of fiber: 1.500kg/kg



Consider web solids reduction by 0.3%.



Water per ton of fiber: 1.519kg/kg



Extra water to be evaporated: 

19kg/T


	
	
[image: image16.emf]WEB TEMPERATURE:



This indicates that a 5ºC drop in web temperature is 

equivalent to 0.3% reduction in web solids.



If process indicates a drop in web temperature after 

the press section, a reduction in vacuum levels must 

be considered.



For yankee machines, the matter becomes more 

serious, as felt also comes in contact with yankee 

cylinder.



	
[image: image17.emf]STRATEGIES FOR PRESS PART VACUUM:



Reduce vacuum by throttling valves



Monitor steam consumption during trial 

period



Consider the possibility of vacuum pump 

speed reduction by changing pulleys or 

using VFDs



If possible consider shutting off a vacuum 

pump


	
	
[image: image18.emf]RESULTS ACHIEVED:



One 29m

3

/min. vacuum pump switched off.



Decrease in press part drag load≈10kW



Increase in machine speed by 5% *



Better runnability



Reduced load of vacuum pump (55kW)



Reduced Maximum Demand (MD)



Reduced seal water consumption for vacuum pump
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WIRE PART:

While the increase in wire part vacuum results in increased dryness of the web, the gains decrease with every increase in vacuum. (Gauge vacuum & airflow)

After a particular level, increased vacuum results in reduced web temperature, hence in reduced press efficiency and also steam consumption in dryers may not decrease to estimated levels. 
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S/L OR D/L WIRE?

		We may consider wire and web as two resistances in series.



WEB    R1  

Wire         R2       

Net Resistance, R = [(1/R1) + (1/R2)]-1

Here, wire resistance is very small compared to web, hence, vacuum requirement should not change significantly while changing from S/L to D/L.

Furthermore, after dry line R1 reduces significantly, and Net Resistance, R reduces. That is why mills producing different gsm find it difficult to maintain vacuum profile in the wire part.
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MILL PRACTICES:

It is interesting to know that many mills (of course, waste paper based) are using less than 300kWH/Ton for the whole plant, including boiler, utility and lighting.



This shows the potential available for energy conservation in this section.

		Machine		PM-1		PM-2		PM-3		PM-4		PM-5		PM-6

		SPC for 
Vacuum		167		198		247		399		120		56
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WIRE PART:

A typical temperature profile at the wire part is given as under-

At Head Box			: 37.2

At Dry Line			: 36.9

At first Suction Box		: 36.7

At 2nd Suction Box		: 37.0

After Last Suction Box		: 35.3

After Bagalley Box		: 34.4

	

(Temperature and humidity play significant roles, so data may change over time.)
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EFFECT OF WEB SOLIDS:

Consider web solids =40%.

Water per ton of fiber: 1.500kg/kg



Consider web solids reduction by 0.3%.

Water per ton of fiber: 1.519kg/kg



Extra water to be evaporated: 19kg/T
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RESULTS ACHIEVED:

One 29m3/min. vacuum pump switched off.

Decrease in press part drag load≈10kW

Increase in machine speed by 5% *

Better runnability

Reduced load of vacuum pump (55kW)

Reduced Maximum Demand (MD)

Reduced seal water consumption for vacuum pump
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ROOTS BLOWER INSTALLATION:

Initially, roots blower was installed at ground floor, but sometimes, water carryover from separator created problems.

Finally, roots blower was installed at a higher elevation, where it is running successfully. 

ROOTS BLOWER- ADVANTAGES:

		Decrease in wire part drag load≈15kW

		Better runnability

		Reduced load of vacuum pump (10kW)

		Reduced Maximum Demand (MD)

		Increase in wire life ≈15%
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WEB TEMPERATURE:

This indicates that a 5ºC drop in web temperature is equivalent to 0.3% reduction in web solids.

If process indicates a drop in web temperature after the press section, a reduction in vacuum levels must be considered.

For yankee machines, the matter becomes more serious, as felt also comes in contact with yankee cylinder.
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EFFECT OF WEB TEMPERATURE:

Consider a 5ºC drop in web temperature.

Also consider web solid = 40%

Heat required per ton of paper:

For fiber heating: 1000X0.5X5=2500kCal

For water heating:1500X1.0X5=7500kCal

Total = 10,000 kCal ≈ 19kg steam
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STRATEGIES FOR PRESS PART VACUUM:

Reduce vacuum by throttling valves

Monitor steam consumption during trial period

Consider the possibility of vacuum pump speed reduction by changing pulleys or using VFDs

If possible consider shutting off a vacuum pump
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INSTALLATION OF CENTRIFUGAL BLOWER:

Installed for agro based kraft paper mill.

Wire part load reduced from 23kWH/Ton to only 17kWH/Ton.

Machine runnability improved.

Wire part drag load reduced from 34kWH/T to 28kWH/Ton.

Payback period: One Month
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TYPICAL PROBLEMS:

Slack draw after wire part, on line shaft machine.(Couch diameter reduced)

Web breaks after wire part, particularly at back side.(MD GSM study)

Pulsating dry line along machine direction.(Suction box alignment)

Fluctuations in vacuum level.(Tri lobe)
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PRESS PART:

A high vacuum in press part also plays a role similar to that in wire part.

Web cooling results in increased steam consumption to increase temperature of the web.
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VACUUM QUALITY AT WIRE PART:

Typically, wire part requires low gauge vacuum. This means, a water ring vacuum is not very much required.

Application of roots blower (Twin Lobe) has been tried for the same successfully.

In some cases, centrifugal blowers have also been used.
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MILL PRACTICES (VACUUM):

		PM-1,2,3 & 4 relate to one mill, and PM-5 is other mill. The capacity, quality 



and basis weight of PM-5 is same to PM-4, but with different raw material. PM-6 

is an agro based kraft paper mill. 

		Section		PM-1		PM-2		PM-3		PM-4		PM-5		PM-6

		Wire Part		30		39		22		72		20		17

		Suction Couch		70		36		61		--		--		-

		Felt Cleaning		32		63		99		164		100		39

		Press Section & Pickup
Roll		35		60		65		163		--		-

		TOTAL		167		198		247		399		120		56
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RESULTS ACHIEVED:

Capacity: 35 TPD

Quality: Poster, 34-80gsm

Vacuum pump rating: 29 m3/min.

Action: Wire vacuum pump rpm reduced from 630 to 460. 

Saving: kW reduction from 55 to 22

Speed: No change

Steam Consumption: No change

Investment: Rs.10,000/- only (Pulley Change)
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BARRIERS:

Quality produced

Raw Material used

Machine configuration

Runnability issues

Possible effect on subsequent stages (pressing, drying etc.)

Lack of availability of suitable information 














