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Productivity

Increasing Energy Cost

Increasing plant 
Automation-need of skilled 

resources

Increasing Cost of labour
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• Energy cost :8-10% 
• Labour cost :15%
• Raw material cost : 60%
• Other exp : 10%
• Margin : 5-7%
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Saving possibility in Humidification plant   : Rs.72 lacs/year 
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Saving possibility in the above plant: Rs.35 lacs/y ear 
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Valve control 
reduce power 

consumption by 3-
4% only

Use of VFD and 
speed control 
reduce power 

consumption by 
~50%

80%

Various Speed control measures and Energy
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VFD for compressor
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• 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

�	��
������	��
������	��
������	��
�����

�C�:�B���+$C���04�1$0C���$C���
���2



!�	����"��#����������
	��	�����"����	$��
��������



!�	����"��#����������
	��	�����"����	$��
��������

$	����������������!���F�.)%/



1B����0>� �
"$C������������������������������������ ���
�:���0>�
$ �:0+� �C1

D��C1$>$���
$ �:0+� �C

1
/�#�
� �L#	���#���
M������������������ �
���������=�E�	
���� ��B
/��������L#	���#���
M������������������� �
���������=�E�	
��� 4B
/��������L����#	��
�#���
M������������ ���
���/	,��� �4B
/��������#�	������+L���������	�M��G�������� ���
���/	,���� �4B
.��������
L���������	�M������������������G�������� ���
���/	,���� ��B
8�#������	������
	������������������������G�������� ����
���/	,���� ��B
��#�
����
�����������������������������������G����� �������
���/	,���� �4B



< @�
�	'�
���
< E�	
���
< .���
��	
�����
,���������
�
< /�	
���	,	�
	'�
���
< &	�����	���G ��,�
��#���
< .#'�������#��
	��
�
< �
�,��
���O
< 8	
#�����

What are the Key issues in using VFDs.



< 8	
#����������
< 8�	��
��������(���
�,�
< ���������������(���
�,�
< &���
�
���G #	�����	��������O

What are VFD Technology which benefit to customers?



• Built in DC Harmonic Filters for all range-rating of drives

• Highest efficiency of 98% even with DC chokes inside

• Lowest heat loss of drives

• Innovative cooling concept

• High ambient temperature design-50 Deg.C

• Special coated PPCBs-Marine approval standards

• Patented VVC+ Technology-No need of Inverter grade motor-
Motor life protected.

What is Unique to Danfoss Drives?
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What is a frequency converter ?
What is a VFD ?

Control
V & F

Speed
Reference

EMC/RFI 
Filters ?

AC / DC Rectifier
(with built in Surge suppressors?)

2 Limb DC Link
Harmonic 
chokes? 

AC 
Input
Supply

IGBT 

Standard Motor ?
De rating ?

DC / AC Conversion

Motor Cable Length ?
3x 380- 500V+/-10% 
wide range? 

Long life DC filter 
capacitors?

Built in Safety stops standards?

Unlimited o/p switching?                  
( when output contactor drops?)



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

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

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



Key benefits of Danfoss

• Efficiency of the drive
Heat loss in the drive-
More heat loss means- more wattage loss for 

drive causes thousands of rupees/drive.

If 10 drives used, it can cost ~1 lacs/year(45kw)

• Harmonic protection
The drives should have been designed with Built  in DC Harmonic
filters- hence there is no stress on the cable & transformer- less loss.
When more drives are used, more stress and reduced life.



Heat dissipation

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

Reputed make VFD Heat Loss = 1074W 
Make-2                               Heat Loss = 570W

Difference = 504W (46%)
In money per year
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!!!



Heat loss difference in 315kw drive (an example…)

• *** VFD-1
• Heat loss: 8,650 W
• + 44 % more heat loss or 2,659 W

• VFD-2
• Heat loss: 5,991 W
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You could save 
Rs.100,000 + 

Rs.15,000
per drive per 

Year!!!
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3 x 400V



No engineered Panels- saves the cost/space
The drive still works……
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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.



Special G3 Coating:

Textile industry is very aggressive and due to moisture and dust, the
drive PCbs can cause failures after 1-2 years. 

If special coating given, the life is increased. 

Many drives offer standard coating and claim it as special coating. 

This standard coating will not be able to protect  the drive.



Conformal Coated PCBs 
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