Habasit — Solutions in motion habasit/!

Energy Saving with Habasit
Power Transmission Belts

A real customer benefit!



Energy situation

habasit/!

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

1980 2007 Change
| Brazil 0.026 0.043 @
O 0.028 0.077
italy - ]HRU | G.120) > Y5 |
Indis 0,064 0.107 |
“ 0.059 L5190

LUSA 0.034

Source: Flyer “Energy saving by Rieter”

This continuing process leads to energy shortage...

... energy shortage leads to increasing energy costs!
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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
competltlve products
gamlng market share
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How can we support our customers...

... In their endeavor to safe energy costs?

awake Awareness

offer ENnergy 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
HabaDRIVE Tangential belts
Spindle tape W-8
HabaDRIVE Flat belts

The “Energy saving calculator”

Plug-in: Energy saving with conveyor belts

Conclusions and guestions
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Content @

Energy saving potential of power transmission belts
HabaDRIVE Tangential 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”

habasit 254

Save energy with TC-tangential belts

The state-cf-the-art TC-tangential belt range with polyester tensile member set a new
standard in energy and cost savings on spinning, twisting and texturizing machines

The extraordinary sfficiency can be sxplained with the following facts:

e spead

Comparison example

Power studies made on Leswha TFQ two-for-one twistars on Rajasthan Spinning & Weaaving Mills Ltd. in India betwean
Habasit TC-belts and competitor polyamide balts:

Court

Spindls spesd rpm)

Units cansumed powsr lwl
Units consumed anergy (KWWh)
Energy saving with H.

Competidor Habasit
polyamide belt  TC.35R

2es

100
4857 4327
24,31 232,82

Features and benefits of TC-belts in brief

Competidor

Habasit

polyamide belt  TC-25/30ER

5680,0
23,33

2/30s

10100
536,0
2233

habasit S

I = High efficiency > energy cost saving
dstant speed +  Adhesive-fraa joining method = simple and fast joining systam
» Excallent joining quality > anablas high spindle speed
: = High elastic modulus > consistent yarn quality
zhine types have prov- + Optimized dasign > low noiss emission
I B nff ygential belts result in
TC-belt range
ae = Friction cover pulley side  Friction cover whirl side
:5 L33 =£ £}
£ % 2 &g
T
: I 85 wsEE £2 55
sumption 3 Ej EEEE 25 P2 - = o
- zz- 888 £5 ®f 2 g s
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BE ZEE EE5F 2B 6% 3 & a8 &
TC-10EF 18 28 3 1 200+70°C  MNER  Hsck  rowgh MER grsen fine
TC-20EF 20 26 0 2 20(+70°C  NBR  blsck  rough  NBR  green  fine
TC-20/26EF 285 B0 1 = 20/+70°C  NBR bsck  rough  NBR geen fine
TC-35ER 26 B0 18 38 -20(+70°C  NBR bk rough  NBR  green  rough
TC-35/30ER ao &0 18 . 20(+70°C  NBR  Hack rough  NBR  green  rough
TC-35/35ER as 70 18 38 -20(+70°C  NBR  black rough  NBR  green  rough
TC-85ER a0 2 5 20/+70°C  NER  Hesk rough NBR  green  reugh
H Kot
CH-4153 Rsinach-Bazs|
Phone 441 61 715 15 16
L Fax +41 £1715 1656
E-mail info@habait.com
e habasit.com
v P
» Regiztersd trade marks
Hobaait - We are whers you are Copyright Habasit AG

Subject ta ahemtians

Privted in Switzerland
Pubication Data
4350FLY.TYP-enD403HOA

4250FLY.TYP-en0409HQR
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Power studies made 200x on Leewa “two-for-one” twisters on Rajasthan

Spinning & Weaving Mills Ltd. in India:

Compeditor Habasit
palyamide belt TC-I5ER
Count 2135
spindle speead (rpm) =100
Units consumed power (kKW Ab5 .7 4327
Units consumed energy (kKVYh) 24,31 2282

Energy saving with Habasit TC-belt 6.10%

Compeditor Habasit
palyamide belt | TC-3SS0ER
Count 24305
spindle speead (rpm) 10100
Units consumed power (kKW 5600 5360
Units consumed energy (kvYh) 23.33 2233

Energy saving with Habasit TC-belt 4.30%
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money e JB

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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money

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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money e JB

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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Content

The “Energy saving calculator”
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The “Energy Saving Calculator” @

With the “Energy Saving Calculator” the energy consumption and cost
savings can easy be determined for

Tangential belt drives Y " 4”'

f "" L

I |
,l‘r

Spindle tape drives

Open drives

The “Energy Saving Calculator” is available on BeltDesk Knowledge
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Calculation
of energy consumption and cost savings

Currency selection: I -|

Tangential belt drive

Comparison between belt types

Calculation
of energy consumption and cost savings

Currency selection: I I -|

habasit S5

Installed tangential belt

[Pal

Habasit energy saving product

[TC

Power consumption

Mumber of installed spindles

Power consumption per spindle

Total power consumption

Power-on time:

Hours per day

Days pet week

Spindle tape drive

Comparison between belt types

Calculation
of energy consumption and cost savings

Currency selection: | 1=

Installed spindle tape

|F'U|}"

Habasit energy saving product

[

Weeks per year

Total power-on time per year

Total energy consumption per year

Average energy costs per kiwh

Comparison

Costs per year of a traditional product

Costs per year Habasit energy saving product

Your savings per year

Power consumption

MNumber of installed spindles

Power consurmption per spindle

Total power consumption

Power-on time:

Hours per day

Days per week

Open drive

Comparison between belt types

Installed flat belt or %-belt

[Standard Y-helt

Habasit energy saving product

[TC-range (polyester type)

Weeks per year

Total power-on time per year

Total energy consumption per year

Power consumption

Please contact your local Habasit partner for further information.

Average energy costs per kWh

Comparison

Costs per year of a traditional product

Costs per year Habasit energy saving product

Your savings per year

Installed power |kW | 0 kWY
Power-on time:

Hours per day hours

Days per week days

Weeks per year weeks

Total power-on time per year | 0 h
Total energy consumption per year | 0 kWh
Average energy costs per kvvh

Comparison

Costs per year of a traditional product [ 0-
Costs per year Habasit energy saving product | 0-
Your savings per year | nia | 0 -

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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per machine @

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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per machine habasit S

Tangential belt drive

Comparison between belt types

Installed tangential belt Polyamide type

Habasit energy saving product TC-range (polyester type)

Power consumption

Mumber of installed spindles 11000][-]

Fower consumption per spindle A0[WA

Total power consumption [ 40.00 kWY

Power-on time:

Hours per day 24| hours

Days per week B|days

Weeks per year a0 |weeks

Total power-on time per year 7200 h
Total energy consumption per year 288000 kyvh
Average energy costs per kWWh 0.12[USD

Comparison

Costs per year of a traditional product 34560 UsD
Costs per year Habasit energy saving product 32659 USD

e
Your savings per year | 5.5%| (" 1901usb])
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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

Cost saving potential per spindle:

1 to 2 USD per spindle
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Reasons for the high efficiency of TC-belts @

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!l
Impact of the belt width on energy consumption: linear

Polyamide traction tape Polyester traction fabric

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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Reasons for the high efficiency of TC-belts @

2nd reason

Low energy losses due to flexing (material deformation)

>

Spindles

Pressure rolls

lllustration of the rubber flexing exaggerated !
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Reasons for the high efficiency of TC-belts @

3 reason: 4% reason:

Constant high coefficient of friction High dimensional stability
No slip Constant belt tension
Consistent power Consistent power
transmission transmission
No energy loss due to slip No energy loss due to slip
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Content @

Energy saving potential of power transmission belts

Spindle tape W-8
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Energy saving spindle tape W-8

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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Flyer “W-8 Energy Saving Spindle Tape”

habasit;

Habasit | Energy Saving in Power Transmission Belting | René Seiler 1 11.10.2009

Featuras and benefits in brief

= High sfficiancy = BRErgy cost saving
= Adhesive-fres joining mathod = simple and fast joining system
= Excellent jaining quality = gnables high spindle spead

* Minimized speed loss during spindle stop > consistent yarn quality

The Flaxproof joining system - simple and fast

Place the prepared tape ends into tha  Position the cavering plate Clamp heating press
guide rail and fix it with clamps Fressing time: 3 min
— —
g s ==
e -
= |3
P/ kv
8
LS T
Aftar pressing immediataly clamp Obsarve cooling time: 2 min After cooling remaowva tape from
cooling tongs guids rail

Correct installation
Black side on driving pulley, green sids on spindle whirls!

For datailed information contact
wour Habasit reprasentative or
wisit v habasit.com

F1 U

Haadquartars
’ = Habasit AR

CH-41E3 Reinach. Basal
4 Phana +41 51 715 15 15

2. Fax +41 81 71E 15 55
: E-mailnfo@habaait.com

* o, wwa habasit com
Y ")

> Ragistarad trads marks

Hebasit -Wa ars whers you are Cepyight Habai A

Subjeet taaharations

Printad in Switziland
ot
3242FLY.SFT-sna405H0R

4248FLY.SPT-en0409HQR
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Description HS-5 W-8
Cost of spindle tape (2554x11mm) for 4 spindles (Rs) 29 132
Cost of spindle tapes for 848 spindles (Rs) 6148 27984
Additional investment for W-8 spindle tapes (RS) 21836
Energy consumption of main motor per doff 163.8 150.6
Duration of the doff (Hrs) 8.5 8.5
Energy consumption per hour (KWh) 19.27 17.72
Energy consumption for 8000 hrs (KWh) 154160

141760

Energy saving per year (KWh)

Q%o

LG
Saving in Rs.(@Rs 4.30 per unit) . a\,\“gv

Return on investment

e

Enetor

q

"Pay back period
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Reasons for the energy saving properties of W-8 habasi)tA
Lower power consumption due to ...

... low bending resistance - high longitudinal belt flexibility

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

- good antistatic property, constant

... ho fluff accumulation, no slip ) - .
high coefficient of friction
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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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Content

HabaDRIVE Flat belts

Habasit | Energy Saving in Power Transmission Belting | René Seiler 1 11.10.2009
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Energy saving with HabaDRIVE flat belts

Habasit | Energy Saving in Power Transmission Belting | René Seiler 1 11.10.2009
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Decisive energy saving factor: Low belt creep

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

Energy saving potential of TF-belts compared to PA-belts:

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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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 @

V-belts converting Flat belts

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
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Efficiency of flat belt compared to V-belt drive

|

Efficiency [h] 4

0.98 -
Q
0,96 _ /
O =
0.94 - . | ;I | “
0,92 _| - O '| | '_
0.90. o ¥ Partial '~ Full load }
. loadrange | range |
0,88 |
0'2 0] 14 O,lEi OTB 1 !0 1,f2 ’
Power P/Py

4% higher efficiency = 4% energy savings
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How does it come? @

—

vY

High mass, large cross section: Low mass, small cross section:
high energy loss due to bending low energy loss due to bending,
and wedging into grooves no grooves, no wedging
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IARTHANA .

L}

o

dws
dw

o
=
o

dws

Precisely defined diameter causes

Differences of the effective diameter
even distribution of tension:

causes uneven distribution of
tension:

smooth running

negligible energy loss
...long service life of belts, pulleys

and bearings, low noise, no dirt!)

vibrations, fluttering
considerable energy loss
...premature damage of belts,
pulleys and bearings, noise, dirt!)
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Energy saving proved in praxis

habasit/!

Energy saving of flat belt drive compared to V-belt drive:

2 — 6%

energy
savings

Jr T
104
| | 9_'
o
> |
e 8_
c i
> & |
M 6+ .
7)) -, . .Partial load range
> O ' :
8 4
TR
2
‘l_

10 20 30 40 50

T
60

Nominal motor power [kKW]
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Habasit lakoka 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.

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%.

Number of test results

Frequently measured results:

4% to 6% energy savings

o 1 2 3 4 5 6 7 8 9 10
Energy saving [%]
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Air compressor P,, = 37kW | V-BELT FLAT BELT
Motor Pulley diameter 335 mm 322 mm
Machine Pulley diameter 760 mm 750 mm
Motor Speed 1468 rpm 1470 rpm
T~ //\
Machine Speed 632 rpm | 633 rpm
Power consumed / hour 35.31 kWh 33.5 kWh
Unit Saved - 1.81 kWh
Energy saving 5%

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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Testimonials later available on BeltDesk Knowledge habasit 24

Therkuthernu, Madural - 625 122
Tel +Q1.452.2420278,2420341.43
Fax +81 457 2420351
Minuets of meeting held between M/S E.I. DuPont India Pvt. Ltd, Madurai amdsnat.com
M/S. Habasit lakoka Pvt. Ltd, Coimbatore on dated 17/03/2007

Members Present:
M/s.E.l. DuPont India Pvt. Lid M/S. Habasit lakoka Pvi. Ltd

Mr. Appar - Assistance Engineer R.Senthil Kumar - service Engineer
S.Velmurugan- senior Technicion

Energy study conducted on 37kw (50 hp) Ingersolrand Air compressor modified from
'V belt to Habasit Flat belt drive.

Energy study was taken bv ALM-3 load manager (Micro vin-3 nluc) an 16032007 and

17/03/2007
The observ
1 2 1 Gl
I. I 5
L]
Motor pully dia x Fw 350x 134 340x 135
Compressor pully dia x Fw 785 x139 790 x135
No.of Belts C-3810/5nos S-321H. 3880 x 80 /Ino
(Habasit Make)
Measured RPM N1 1480 RPM 1481 RPM
Measured RPM N2 640 RPM 639 RPM
Units consumed kw/hr 3535

Units saved kw/hr & n..-l-
In percentage of flat belt drive n

M/S. Habasit lakoka Pvt. Ltd

Registered Dffice: Tth Floor, Tower C, OLF Cyber Greens, Sector 254, DLF City Phese Ill, GURGAON-122002. HARYANA. INDIA

Q/ Phane: +81-124 885 Far: +91.124. 182
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Higher efficiency, hence energy savings
Longer service life of belts

Longer service life of pulleys

Less vibration, longer service life of bearing

Clean operation, longer service life of air filters

cost savings
cost savings
cost savings
cost savings

cost savings

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

Constant tension, no retension, no maintenance cost savings

Smooth operation, low noise

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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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 ...
iIn 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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General measures to reduce energy consumption

Reduce the shaft load
Reduce the number of pulleys/rollers
Reduce the arc of contact on pulleys/rollers

Enlarge pulley diameters
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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!

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009 a7



Watch on pulleys and rollers! @

Task:

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

What does it mean for the belt consultant?
Reduce the number of pulleys
Reduce the total arc of contact

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

|ldentical conditions (load, speed, duration, climate etc.)
Comparisons on the same machine
Long time measurements with ...

...professional power meter

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009 49



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 n, = 1000 rpm: P, =10 kW
Power consumption at ng = 1005 rpm (+0.5%): Pg =7

Ng . 5 1005,
Pg = Py (n—A = 10kw (1000 )~ = 10.15kW (+1.5%)

Lesson to learn:

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

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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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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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

Plug-in: Energy saving with conveyor belts

Habasit | Energy Saving in Power Transmission Belting | René Seiler 1 11.10.2009

54



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

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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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.

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009
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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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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
iInfluence on the belt service life?

The all dominant question is:

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

Conclusions and guestions
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Conclusion

Make your customers aware of the

considerable energy saving potential
of TC- and TF- power transmission

belts and W-8 spindle tapes!
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Name five sources for energy losses in power transmission belt
applications!

Habasit | Energy Saving in Power Transmission Belting | René Seiler | 11.10.2009

63



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

Belt related sources: Machine related sources:
Cyclic bending Small pulley/roller diameter
Flexing (material deformation) Needless pulleys/rollers
Friction Soiled or damaged bearings
Creep
Slip

High shaft load
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Thank you for attending!
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