
Habasit – Solutions in motion

Energy Saving with Habasit 
Power Transmission Belts

A real customer benefit!
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Energy situation

… energy shortage leads to increasing energy costs!

Saving energy � saving costs

Worldwide steadily growing population and increasing living standard 
increase the energy consumption dramatically:

Source: Flyer “Energy saving by Rieter”

This continuing process leads to energy shortage…
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Initial scenario

Saving energy � saving costs

High energy costs create high production costs, hence high 
product price and finally loosing market share. 

Therefore:

Saving energy is a must!
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Saving energy = saving money

Saving energy means 
for our customers:

� cost saving
� competitive products 
� gaining market share



Habasit I 5Energy Saving in Power Transmission Belting I René Seiler I 11.10.2009

How can we support our customers…

… in their endeavor to safe energy costs?

� awake Awareness

� offer Energy saving products

� provide Technical support
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Target of the webinar

Participants will know how to support our customers in their efforts to safe 
energy costs with Habasit power transmission belts
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Content

Energy saving potential of power transmission belts

The “Energy saving calculator”

Plug-in: Energy saving with conveyor belts

Conclusions and questions

� HabaDRIVE Tangential belts

� Spindle tape W-8

� HabaDRIVE Flat belts
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Energy saving HabaDRIVE tangential belts
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Poll 1: Energy saving potential of flat belts

What is the average energy saving potential of TC-/TF-tangential belts 
versus polyamide tangential belts, e.g. on spinning and twisting machines?

� 0  - 3 %

� 4  - 6 %    

� 7 - 10 %

� 11 - 15 %

� > 15%
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Poll 1: Energy saving potential of flat belts (Result)

What is the average energy saving potential of TC-/TF-tangential belts 
versus polyamide tangential belts, e.g. on spinning and twisting machines?

� 0  - 3 %

��� � 4  - 6 %

� 7 - 10 %

� 11 - 15 %

� > 15%
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Flyer “Save energy with TC-Tangential belts”  

4250FLY.TYP-en0409HQR
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Proven energy saving potential of TC-belts

Power studies made 200x on Leewa “two-for-one” twisters on Rajasthan 
Spinning & Weaving Mills Ltd. in India:
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Poll 2: How much money can be saved? 

4% to 6% energy savings “only” – is it worth to mention it?

Example: Yarn processing machine
Power consumption 35 kW
Power-on time 24 hours, 300 days a year
Energy costs 0.12 USD/kW 

Estimate the average cost savings per machine and year:

� 100  - 500 USD

� 500  - 1000 USD

� 1000  - 2000 USD

� > 2000 USD
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Poll 2: How much money can be saved? (Result)

4% to 6% energy savings “only” – is it worth to mention it?

Example: Yarn processing machine

Power consumption 35 kW

Power-on time 24 hours, 300 days a year

Energy costs 0.12 USD/kW 

Estimate the average cost savings per machine and year:

� 100  - 500 USD

� 500  - 1000 USD

� 1000  - 2000 USD

� > 2000 USD
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How to calculate the energy saving money? 

Example
Power consumption 35 kW
Power-on time 24 hours, 300 days a year
Energy costs 0.12 USD/kW 
Energy savings 4% to 6%

Calculation

Total power on time per year: 24 hours · 300 days = 7’200 h

Total energy consumption: 7’200 h · 35 kW = 252’000 kWh 

Energy costs per year: 252’000 kWh · 0.12 USD/kWh = 30’240 USD 

Energy costs savings per year (energy savings s = 4% to 6%):

30’240 USD · s/100 =  1’210 to 1’814 USD
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� With the “Energy Saving Calculator” the energy consumption and cost 
savings can easy be determined for

� Tangential belt drives

� Spindle tape drives

� Open drives

� The “Energy Saving Calculator” is available on BeltDesk Knowledge

The “Energy Saving Calculator”
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The “Energy Saving Calculator”



Habasit I 20Energy Saving in Power Transmission Belting I René Seiler I 11.10.2009

Average cost savings per machine and year

Example: Yarn processing machine

� Number of installed spindles 1000 spindles

� Power consumption per spindle 40 W

� Power-on time per day, week and year 24 h, 6 days, 300 weeks

� Average energy costs 0.12 USD/kWh 

Calculate with the “Energy Saving Calculator”:

Average energy cost savings per year if a TC-belt is used instead of a 
polyamide type?
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Average cost savings per machine and year
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Some figures to remember…

� Average energy saving potential of TC- tangential belts compared to 
polyamide belts:

4%  to  6%

� Cost saving potential of TC- tangential belts on an average spinning mill
(100’000 spindles):

130’000  - 200’000 USD per year

1 to 2 USD per spindle

� Cost saving potential per spindle:
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1st reason

Low energy losses due to cyclic bending

General rule:

Keep the total volume of belt cross section as small as possible: 

� Impact of the belt thickness “a” on energy consumption: 103 !!!
� Impact of the belt width on energy consumption: linear

Polyamide traction tape

a

Polyester traction fabric

a = 0,..

Reasons for the high efficiency of TC-belts



Habasit I 24Energy Saving in Power Transmission Belting I René Seiler I 11.10.2009

Reasons for the high efficiency of TC-belts

2nd reason

Low energy losses due to flexing (material deformation)

Illustration of the rubber flexing exaggerated !

Spindles

Pressure rolls
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3rd reason:

Constant high coefficient of friction

� No slip
� Consistent power 

transmission 

� No energy loss due to slip 

4th reason:
High dimensional stability

� Constant belt tension
� Consistent power 

transmission

� No energy loss due to slip

Reasons for the high efficiency of TC-belts
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Energy saving spindle tape W-8
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Flyer “W-8 Energy Saving Spindle Tape”

4248FLY.SPT-en0409HQR
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Energy consumption analysis made in India

5 monthsPay back period

244%Return on investment

53320Saving in Rs.(@Rs 4.30 per unit)

12400Energy saving per year (KWh)

141760154160Energy consumption for 8000 hrs (KWh)

17.7219.27Energy consumption per hour (KWh)

8.58.5Duration of the doff (Hrs)

150.6163.8Energy consumption of main motor per doff

21836Additional investment for W-8 spindle tapes (Rs)

279846148Cost of spindle tapes for 848 spindles (Rs)

13229Cost of spindle tape (2554x11mm) for 4 spindles (Rs)

W-8HS-5Description

Energy savings 8%
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Reasons for the energy saving properties of W-8

- high longitudinal belt  flexibility... low bending resistance

- good antistatic property, constant 
high coefficient of friction

… no fluff accumulation, no slip

… lower driving speed required - optimal position of the neutral layer

Lower power consumption due to …
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Explanation to “lower driving speed required”

Observation
Conversions from PA-spindle tape to W-8 results in an slight increase of 
the spindle speed (about + 1 to 2%)

Reason
Different position of the neutral layer

Effect of spindle speed increase
� Increase of the number of twists on the yarn
� No influence on the production volume (kg/h)
� Slight increase of the power consumption  

� energetic counterproductive!

Countermeasure
Reduce the speed of the drive shaft (driving speed)
� Slight decrease of the power consumption  � energetic welcome!
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Energy saving with HabaDRIVE flat belts
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Energy saving on two-pulley drives

Decisive energy saving factor: Low belt creep

Energy saving potential of TC-belts compared to PA-belts:   Fair

Energy saving potential of TF-belts compared to PA-belts:   Considerable  
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Energy saving on multi-pulley drives

Decisive energy saving factor: High belt flexibility 

Energy saving potential of TC-/TF-belts compared to PA-belts:  Considerable

The energy saving potential of TC-/TF-belts is higher
� as smaller the pulleys
� as larger the total arc of contact
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Energy saving on V-belt drives 

Energy saving potential of flat belts compared to V-belts:  Considerable

The energy saving potential of flat-belts is higher
� as smaller the pulleys
� as larger the total arc of contact

V-belts � � � converting � � � Flat belts
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Efficiency of flat belt compared to V-belt drive

4% higher efficiency = 4% energy savings

0.98

0.94

0.90

Flat belt drive

V-belt drive

Power P/PN

Efficiency [h]

load range
Full load
range

Partial
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How does it come?

High mass, large cross section:

� high energy loss due to bending
and wedging into grooves

Low mass, small cross section:

� low energy loss due to bending,
no grooves, no wedging

a a
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How does it come?

Differences of the effective diameter 
causes uneven distribution of 
tension: 

� vibrations, fluttering 
� considerable energy loss
� …premature damage of belts, 

pulleys and bearings, noise, dirt!)

Precisely defined diameter causes 
even distribution of tension: 

� smooth running 
� negligible energy loss
� …long service life of belts, pulleys 

and bearings, low noise, no dirt!)
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Energy saving proved in praxis 

Energy saving of flat belt drive compared to V-belt drive:
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Habasit Iakoka India has done more than 2000 V-belt to flat belt conversions 
on various applications (fans, compressors, vacuum pumps, agitators, 
blowers etc.) in various industries.
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The power consumption has 
carefully been measured before 
and after the conversion.

Energy savings of flat belts 
compared with V-belts 
between 2% to 8%. 

Frequently measured results: 

4% to 6% energy savings

Energy saving proved in India
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1.81 kWh

5 %

-Unit Saved

Energy saving

33.5 kWh35.31 kWhPower consumed / hour

633 rpm632 rpmMachine Speed

1470 rpm1468 rpmMotor Speed

750 mm760 mmMachine Pulley diameter

322 mm335 mmMotor Pulley diameter

FLAT BELTV-BELTAir compressor PM = 37kW

Measurement report example
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Testimonials later available on BeltDesk Knowledge
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Customer profits of flat belts compared to V-belts

� Higher efficiency, hence energy savings � cost savings

� Longer service life of belts � cost savings

� Longer service life of pulleys � cost savings

� Less vibration, longer service life of bearing � cost savings

� Clean operation, longer service life of air filters � cost savings

� Longer service life, less town time, higher productivity � cost savings

� Constant tension, no retension, no maintenance � cost savings

� Smooth operation, low noise � cost savings � environmentally friendly
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Hurdles for conversions of V-belts with flat belts

� Somewhat higher shaft load of flat belt drives compared to V-belt drive
requires often stronger bearings

� Sourcing of flat belt pulleys is in general more difficult than of V-belt pulleys

� Flat belt requires professional installation regarding parallelism of axis and 
correct initial elongation

� Avoid the conversion of V-belts …
� in weak constructions (e.g. low-end fans etc.)
� in very dirty and oily environments 
� if professional installation and service is not granted 
� in single drive with small motor and one or two V-belts only 

� The verification of the factual energy saving is quite demanding…
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� Reduce the shaft load

� Reduce the number of pulleys/rollers

� Reduce the arc of contact on pulleys/rollers

� Enlarge pulley diameters

General measures to reduce energy consumption
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Reduce the shaft load!

A commonplace:

As lower the shaft load, as lower the energy losses in the bearings

What does it mean for the belt supplier?

� Provide exact belt data: Belt width and initial elongation

Make correct belt calculation with POWER SeleCalc!

� Observe the initial elongation at installation

Inform/train/support customers in correct belt tensioning!
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Watch on pulleys and rollers!

What does it mean for the belt consultant?

� Reduce the number of pulleys

� Reduce the total arc of contact 

� Enlarge the pulley diameters

Task:

Keep the total volume of deformed belt cross section and the degree of 
deformation as small as possible
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Comparative energy measurements 

In order to verify the energy consumption of power transmission belts, 
comparative measurements have to be done very carefully. 

� Identical conditions (load, speed, duration, climate etc.)

� Comparisons on the same machine

� Long time measurements with …

� …professional power meter 
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Decisive for comparisons: Identical speed!

The speed of the driven machine has to be exactly the same for both (all) 
test products. Smallest deviations lead to considerable deviation of the 
energy consumption. 

Example “Fan drive”

Power consumption at nA = 1000 rpm: PA = 10 kW 
Power consumption at nB = 1005 rpm (+0.5%): PB = ? 

PB =   PA                        =  10 kW                         =  10.15 kW   (+1.5%)

Lesson to learn:
In belt conversions with the task to save energy, 
avoid under any circumstances an increase of rpm!

nB

nA
( ) 3 31005

1000( )
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Application fields for energy saving TC-belts 

� Textile industry
� tangential drives on spinning and texturizing machines
� blowroom dust filter and carding waste suction fan drives

� Fan drives on large air condition applications
� industrial and office buildings
� large hotel complexes
� hospitals
� everywhere where clean air is required (long service life of air filters!)

� Compressors (e.g. pneumatic air compressors)
� Vacuum pumps
� Agitators 
� Letter sorting 
� Further suggestions are welcome!
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Not belt related measures to safe energy costs

Further, not belt related measures to safe energy should also be subject of 
our customer support: 

� General: Avoid over-dimensioning of electric motors. The 
efficiency of motors running in the part-load operational 
range, is reduced.

� General: Use high-performance bearing and lubrication technology

� Air condition: Reduce the volume of the air flow as much as possible! 
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Summary

� 6% and more energy can be saved with Habasit power transmission belts!

� Depending on the total power consumption, the energy cost savings per 
year may be extraordinary!

� The initial costs for the conversion of polyamide belts with TC-belts or W-8 
spindle tapes are low! 

� The pay back period for the conversion of V-belts with flat belts (including 
new pulleys) is usually less than 1 year! 

� End user benefit not only from energy cost savings, but also from longer 
service life, less maintenance, cleanliness and less noise of flat belts! 
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Content

Energy saving potential of power transmission belts

The “Energy saving calculator”

Plug-in: Energy saving with conveyor belts

Conclusions and questions

� HabaDRIVE Tangential belts

� Spindle tape W-8

� HabaDRIVE Flat belts
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What is the decisive influence on the power 
consumption of belt conveyors?

FRICTION between belt and slider bed and/or 
bearing friction

Friction depends on:

� pairing of belt running side and slider bed     
material

� soiling (dirt, wear debris, humidity…)

� temperature

� material aging

� belt speed 

Energy saving with conveyor belts
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One of our competitors state that the energy consumption can be reduced 
by 37% (!) when using special “energy-saving” conveyor belts. 

Is this statement realistic?

May be if the “worst case” is compared with the “best case” in short time 
tests under laboratory conditions!

In reality the energy saving potential of light conveyor belts is much lower, 
heavily influenced by the application and operating conditions. 

Energy saving with conveyor belts
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Aspects to be considered

� Only applications with heavy loads have economic saving potential

� Heavy duty conveyor application like in airports, distribution centers etc. 
are always exposed to massive pollution due to
• environmental dust and dirt which is brought in by the transported goods
• wear debris of the slider beds and the belt itself  

� The running side of the belt is getting more and more soiled by the 
pollution, hence increasing the coefficient of friction and energy 
consumption  

� Surface treatments can not maintain their efficiency for a long time. All 
kind of admixtures like wax or oils or nano coats bond the dust particles 
and accelerate the soling process.

� The pretended energy saving effect might be lost after a short time!
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Poll 3: Energy saving with conveyor belts

Estimate the yearly energy cost savings in a 24/7 service when the average
power consumption of a conveyor is 1.0 kW and the energy saving 
potential 10% (energy costs 0.12 USD/kWh).

� about   100 USD

� about   200 USD    

� about   400 USD 

� about   500 USD

� more than 500 USD
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Poll 3: Energy saving with conveyor belts (Result)

Estimate the yearly energy cost savings in a 24/7 service when the average
power consumption of a conveyor is 1.0 kW and the energy saving 
potential 10% (energy costs 0.12 USD/kWh).

� about   100 USD

� about   200 USD    

� about   400 USD 

� about   500 USD

� more than 500 USD
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The cost saving potential of “energy saving” conveyor belts is moderate 
due to the low energy consumption of light belt conveyors (usually below 1 
kW). 

The real benefit of “energy saving” conveyor belts is doubtful, because 
there are several open questions:

� How much are the real energy cost savings of an “energy-saving” belt 
compared to a common conveyor belt, running on a low friction 
slider bed?

� How long will the pretended energy saving effect remain?

� Has the surface treatment of an “energy-saving” belt a negative 
influence on the belt service life?

Energy saving with conveyor belts - Discussion

The all dominant question is:

Does the higher price of an “energy-saving” belt
justify the pretended benefit?



Habasit I 61Energy Saving in Power Transmission Belting I René Seiler I 11.10.2009
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� HabaDRIVE Tangential belts
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Make your customers aware of the 
considerable energy saving potential 
of TC- and TF- power transmission 
belts and W-8 spindle tapes!

Conclusion
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Test your know-how

Name five sources for energy losses in power transmission belt 
applications!
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Name five sources for energy losses in power transmission belt 
applications!

Belt related sources:

� Cyclic bending
� Flexing (material deformation) 
� Friction 
� Creep
� Slip

Machine related sources:

� Small pulley/roller diameter
� Needless pulleys/rollers 
� Soiled or damaged bearings

� High shaft load

Test your know-how 
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Questions
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Thank you for attending! 


