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Danfoss Power Electronics

Energy Efficiency in Textile Industry

One Company
focused on 
Climate & Energy
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Production in Europe, USA and China

Denmark

Graasten

Germany

Schleswig

USA

Loves Park, IL

Milwaukee, WI

China

Haiyan, Zhejiang Province
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Solutions Ready:
VLT® Drives Electronic motor control

 A frequency converter controls electric 
motors so they only run at the speed 
necessary to obtain the desired effect

 Electronic motor control can typically 
save half the energy in pump and fan 
applications

 Today, only 8% of all electric motors 
globally are frequency controlled

 Products

 Frequency converters

 Soft starters

 Accessories

26million
tons is the annual CO2
reduction

made by the 2.4 million Danfoss 
frequency converters installed 
worldwide



Global SBA organisation for textile

20 years of experience in Textile segment 

Develops customized RELIABLE solutions for 

Textile  to suit Applications 

Focus on Higher Energy Savings & Increased 

productivity.

Best after sales & Spares stock  support as per 

Textile Industry demand

Danfoss in Textile:



Textile industry value chain faces several trends and challenges

Increase cost of 

Productivity

Increasing Energy Cost

Increasing plant 

Automation-need of skilled 

resources

Increasing Cost of labour



How much we can save energy in your plants?

TYPE  OF MACHINE                                      

AREA OF 

IMPROVEMENT

QUANTIFIED 

IMPROVEMENT

Simplex (main motor)                  Production & Quality 10%

Spinning (main motor)                   Production & Quality 5%

Spinning (Pneumafil motor)            Energy Saving 25%

Sussen compact spg.(suction fan)  -        Energy Saving 15%

Auto coner(suction fan)                  -        Energy Saving 20%

Humidification plant                      -         Energy Saving 20%

Compressor                                   -         Energy Saving 15%

Process House                              : Energy Saving                         15-35%
+ Reliable performance
+ Low cost of ownership



TEXTILE Mill –Energy Cost an Overview:

Spinning mill capacity :30,000 spindle

Energy contribution

Humidification plant :10,000 units/day

Ring frame :18,000 unit/day

Air compressor :1800 unit/day

Energy bill/month : Rs.45L (42,000 unit/day)

Annual Energy Bill : Rs.540L

Spinning mill capacity :83,000 spindle
Energy contribution

Humidification plant :17%

Energy bill/month :Rs.250L  (260,000 unit/day)

Energy bill month for H Plant : 42.5 L

Annual Energy cost of H Plant : 510L

Saving possibility in Humidification plant   : Rs.72L/year 



Energy saving using

 VFD

 Unique features of VFD
- gives extra saving and low cost of ownership



Benefits of using VFD’s unique features?

1. Saving energy +

2. Reduced  down time            - Low cost of ownership

3. Better process control         - Cost optimization

4. Easy operation/programming - Save labor cost

5. Increased Productivity         –Enhance profitability

6. Improved Quality                - Reliable performance



ENERGY SAVING SOLUTIONS   IN HUMIDIFICATION PLANTS 

Energy cost contribution if mfg cost : 10-15% 

H.PLANT Power comsumption       : 12-15%  

Annual Energy cost of H Plant : 510 lacs   (83K spindle capacity)



 

HUMIDIFICATION ENERGY SOLUTIONS

•DESIGN CONSIDERATION  FOR  HUMIDIFICATION PLANT?

•ARE WE CHANGING THE DESIGN PARAMETERS OF THE HUMIDIFICATION PLANT?

•ACHIEVE ENERGY SAVING WITHOUT COMPROMISING PERFORMANCE  



Dedicated Humidification Energy solution

 

10 YEARS of Research in Textile 
Humidification Energy Solutions

25 - 40% Energy saving !!!



VFD AT HUMIDIFICATION

Study Conducted at Humidification Plant –Preparatory

Saving=
4.9Lacs/Year



VFD HUMIDIFICATION

Study Conducted at Humidification Plant –AUTO CONER

Saving=
3.1Lacs/Year



ENERGY SAVING SOLUTIONS  IN Air compressors

Energy Saving opportunity



Recip. compressor : 75kw@ 300cfm *2 nos.

 Load/Unload Control : 7bar- 7.75 bar

 Required CFM : 260CFM-400CFM

 Compressor control : 1* S/D starter,2nd VFD

 With VLT compressor : 7.25bar- 50%-100% speed

 Energy saving achieved : ~220 units/day

 Annual Energy saving : ~ 3L



Screw Compressor : 160kw

W/O VFD:
 kW-Hrs for 4730Hrs: 614900, Pressure: 4.55 +/- 0.3bar

With VFD:

 Run Hours: 4730 , kW-Hrs: 381900 ,Pressure: 4.55 +/-0.05bar
 Energy Saved: 233,000kW-Hrs (37.9%)

 Energy saving: Rs.9,32,000/- in 4730Hrs
 Annual Energy Saving(7100Hrs): Rs.13.9L

 Payback/ROI : < 6 months



VFD for compressor



ENHANCE Productivity in  Spinning-5%

ENERGY SAVING SOLUTIONS  IN SPINNING



ENERGY SAVING SOLUTIONS  IN SPINNING-Pneumafil Fan Motor

Advantages

1.Energy saving up to 20 – 50 %

2. Better power factor

3. Count based suction pressure 
programming

4.Viewing of suction pressure 

5. Monitoring of  energy consumption



Saving= 56%



Saving= 30%



Saving= 44%



ENERGY SAVING SOLUTIONS  IN SPINNING- Compact spinning Suction Fan

Advantages

1.Energy saving up to 20 – 50 %

2. Better power factor

3. Count based suction pressure programming

4.Viewing of suction pressure 

5. Monitoring of  energy consumption



Saving= 41%



Energy saving in Autoconer suction Fan Motor

ENERGY SAVING UPTO:35 – 50%. 



Saving= 2.1Lacs/Yr



Saving= 2.7Lacs/Yr



• Smooth Start/Stop

• Reduction in Roving Break

• Increased Productivity :4-5%

• Flyer position control

• Reduction on no.of Inching

• Inrush current avoided and motor heat 

reduction

AdvaNtages

ENERGY SAVING SOLUTIONS  IN Simplex



Energy Study Using Inverter on Simplex Main Motor



Energy Study Using Inverter on Simplex Main Motor

Increased Productivity= 4.2%



TYPE  OF MACHINE                                      

AREA OF 

IMPROVEMENT

QUANTIFIED 

IMPROVEMEN

T

Simplex (main motor)                  Production & Quality 10%

Spinning (main motor)                   Production & Quality 5%

Spinning (Pneumafil motor)            Energy Saving 25%

Sussen compact spg.(suction fan)  -        Energy Saving 15%

Auto coner(suction fan)                  -        Energy Saving 20%

Humidification plant                      -         Energy Saving 20%

Compressor                                   -         Energy Saving 15%



1. 1st time investment cost vs total life cycle 
cost

2. Operating cost of Drive?

3. Reliability /Drive life- 5 or 10 or 15 years?

4. After sales service support- Application 
knowledge

5. Spares availability – cost of spares?

What to look for when using VFDs.



1. Built in DC Harmonic Filters : reduce the stress on cable-switchgears-Transformers-
reduce RMS Amps

2. Highest efficiency of 98% even with DC chokes inside

3. Lowest heat loss of drives 

4. Innovative cooling concept- No need of AC or extra cooling

5. High ambient temperature design-50 Deg.C

6. Special coated PPCBs to protect electronics-increase life

7. Motor friendly Technology-No need of Inverter grade motor-Motor life protected- low 
cost of ownership

8. Automatic Energy Optimizer software to get 5-7% extra saving

What is Unique features of Drives help get low 

cost of ownership?



Both DC reactors and AC reactors give similar reduction in harmonics but AC reactor has 3% voltage drop

Voltage – harmonic filter solutions

HARMONIC CURRENT ANALYSIS

------------------------------------------------

Fund. Current 36.22 A

THD 42.51%

RMS current 39.47 A

5’th Harmonic 12.91 A

7’th Harmonic 7.03 A

11’th Harmonic 3.06 A

13’th Harmonic 2.10 A

------------------------------------------------

DC reactors

HARMONIC CURRENT ANALYSIS

------------------------------------------------

Fund. Current 36.84 A

THD 43.84%

RMS current 40.22 A

5’th Harmonic 14.71 A

7’th Harmonic 5.74 A

11’th Harmonic 2.66 A

13’th Harmonic 1.34 A

------------------------------------------------

AC reactors

ac-coils
Inverter Inverter

dc-coils



Heat dissipation

Example:3 x 400V Drive at the size of 30kW

Difference = 504W (46%)

Working :24 hours x 360days 

Energy cost :Rs.5/kWh 

Annual cost of excess Heat loss :Rs.21,772/-

Plus the extra costs for cooling……..

You could save 

Rs.21,000 

per drive per 

Year!!!

•Reputed make VFD Heat Loss = 1074W 

•Make-2                               Heat Loss = 570W



Heat loss difference in 315kw drive cost you 1.15L/year

VFD make- XX

• Heat loss: 8,650 W

• + 44 % more heat loss or 2,659 W

VFD make- YY

• Heat loss: 5,991 W

Costs……..

• Energy costs: 1,000 W ≈ Rs.5/-

• Operational hours: 24hrs/365 days

• ~Rs.100,000 per year

Additional Costs……..
• Air Conditioning requirement for control room.

 Every kW of losses requires another 0.5 kW of energy to remove the heat

You could save 

Rs.100,000 + 

Rs.15,000

per drive per 

Year!!!



Heat dissipation- Drain your money indirectly
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HEAT LOSS COMPARISIONDanfoss ABB

61,714 74,022 91,761 110,595 117,822 38,325 28,689 7,402 47,216 40,208 24,046 

Annual loss /rating 
in Rs



Aggressive environment affect the 

Drive life?

Do we have a solution?

•Process House Drives

High humidity
High temperature
Corrosion 
Failure of PCBs and Drive



IP 55 &IP 66 

Enclosure
1. Can be mounted on to site where harsh environment 

like high humidity, temperature

2. No need of AC, Panels –Save cost

3. Can be installed directly at the  processing 

equipment without the need for protective cover.

4. All cast aluminum parts are powder coated with a 

strong epoxy coating.

5. The corrosion resistance has been successfully 

tested with detergents commonly used in the 

industry.

Process House Drives



Technology help Motor life 

unaffected 

The function of all the parts of the drive, Rectifier, DC Link, Inverter and 

Control/Regulation is to make a clean waveform to the motor.
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What is unique feature & advantages?

Special coated PCBs as  
standard

•To increase the lifetime the PCB’s can be conformal coated according to IEC61721-3-3.

•There are several levels of conformal coating described in the IEC norm.

•Most of the drives offered are without any coating and some time it is offered as 3C2 Coating.

Environment 

Parameter in 

aggressive 

environment

Unit Class

3C1 3C2 3C3

Mean 

value

Max 

value

Mean 

value

Max 

value

Sea salt mg/m3 No Salt mist Salt mist

Sulphur dioxide mg/m3 0,1 0,3 1,0 5,0 10

Hydrogen Sulphide mg/m3 0,01 0,1 0,5 3,0 10

Chlorine mg/m3 0,01 0,1 0,3 0,3 1,0

Hydrogen Chloride mg/m3 0,01 0,1 0,5 1,0 5,0

Hydrogen Fluoride mg/m3 0,003 0,01 0,03 0,1 2,0

Ammonia mg/m3 0,3 1,0 3,0 10 35

Ozone mg/m3 0,01 0,05 0,1 0,1 0,3

Nitrogen Oxides mg/m3 0,1 0,5 1,0 3,0 9,0

•No premature 

failure of Drives  

due to the harsh 

environment.
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•Established in 1999 as 100% subsidiary

•Indian operation focus in

•Manufacturing,
•Project Engineering,
•Marketing,
•Sales, 
•Training

•10 sales & service offices across India

•Dedicated sales network focusing on

•Industry, 
•Textile 
•F&B, 
•HVAC, 
•Water segment

Danfoss India



| Confidential/Property of Danfoss Power Electronics| Monday, 19 July 2010 | 48Presenting Danfoss Power Electronics

Solution example:

Danfoss Turbocor compressors

 Danfoss Turbocor is the first high-efficiency, 
oil-free, variable speed, centrifugal  
compressor that can provide extremely high 
energy savings for HVAC systems

 It can reduce up to 35%-50% the energy 
consumption of a commercial HVAC system

 Today, less than 1% of buildings globally 
have HVAC systems with high-efficiency, oil-
free, variable speed compressors!

400,000
Cars removed from the road

is the CO2 equivalent emission 
savings of the current installed 
base of Danfoss Turbocor 
compressors worldwide



Thank you

PL.Palanisamy

National Business Segment Manager-Textile & Air compressors

Danfoss VLT Drives.

Danfoss Industries P.ltd,

296, Rajiv Gandhi Salai

Sholinganallur,

Chennai- 600 119

PH: +91 44 66501555 / Cell: +91 98403 58632.

E-mail: plp@danfoss.com

visit: www.danfoss.com
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