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WHY VSD?

Match compressed air supply to exact demand …

… with minimum energy spendings. 
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TOTAL LIFE CYCLE COST OF A 
COMPRESSOR

energyenergy

maintenancemaintenance
investmentinvestment

> 70%
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HOW VARIABLE SPEED DRIVE SYSTEM WORKS

Frequency Converter

Elektronikon Control Mk III

Pressure 
Sensor

Compressor Screw Element VSD Main Motor

Air 
Net

Free Air Delivery

SET POINT
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VSD: CUSTOMER BENEFITS

— Low Starting Current —

� no current and torque peak; soft start

� lower investment in electrical equipment

� no penalty from utility company
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� Conventional systems have high motor torques at start-up

� Large torque transmission - shock loading and injury at start-up
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VSD: CUSTOMER BENEFITS

— Low Starting Torque —
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� No pressure over-shoots

� Less energy expenses

� Higher process stability

Customer 
Process
Pressure

Pressure - ZR VSD -1.45 psig

Pressure - turbo-modulating - 4 psig

VSD: CUSTOMER BENEFITS

— Constant Pressure —

Pressure - standard load-unload -7 psig

7 psig
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provided proper selection of a VSD

HIGHER EXPECTED LIFE TIME

sample : bearings

rpm c/p life in hours

VSD: CUSTOMER BENEFITS

— Lower Maintenance Cost —

� No torque peaks

� Less load/unload cycles

� Lower average revolutions
of elements compared to
a fixed speed machine
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VSD: CUSTOMER BENEFITS

— High Power Factors —

� No customer investment in power factor improvement devices 

� Lower currents at all loads

0,50

0,55

0,60

0,65

0,70

0,75

0,80

0,85

0,90

0,95

1,00

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%

VSD

FSD

C
O

S
 Ø

LOAD



Appleton Compressor Service & Supply, Inc.

1356

1399

1441

1483

1526

1568

1610

1653

1695

1738

1780

51 58 87 102 116 125 131 145 157

Pressure psig

M
a

x 
F

A
D

 c
fm

125 psi

version

157 psi
version

VSD: CUSTOMER BENEFITS

— Electronic Gearing —

� For lower pressure the flow is higher - without re-gearing

� Flexibility to get most out of the machine
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VSD: CUSTOMER BENEFITS

— Other —

� Optimal combination of VSD and motor
from one manufacturer

� Receivers not required within speed range

� Further energy savings with energy
recovery systems
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VSD: CUSTOMER BENEFITS

— Other —

100

15 to 35%
turndown at 20°C

100 %30 %
1738 cfm502 cfm ZR315 VSD

Surge

AT 68ºF

reduced 
turndown
in summer

blow 
off

FAD flow % 
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70 % turndown
independent of weather conditions
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HOW TO LINK A VSD
TO A MULTIPLE COMPRESSOR INSTALLATION?

1. No central controller

compressor 1

P unload

P load

compressor 2

P unload

P load

compressor 3

P unload

P load

compressor 4
VSD

VSD setpoint> 3psi
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HOW TO LINK A VSD
TO A MULTIPLE COMPRESSOR INSTALLATION?

2. With ES100

ES100

P maximum

P minimum

> 3 psi

VSD

setpoint
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Ultrasonic Leak DetectionUltrasonic Leak Detection
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Target MarketsTarget Markets

� Pulp & Paper & Converting

� Printing

� Machining

� Foundries

� Food

� Dairy
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SavingSaving MoneyMoney

� Compressors consume 10% to 30% of a plant’s 
total energy bill

� Leaks may account for 25% to 30% of 
compressor demand
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Annual Energy CostsAnnual Energy Costs

Motor HP 260

CFM Capacity 1040

Operational Hours 8736

Energy Cost /kW $0.055

Full load motor efficiency 91%

Total cost energy/year $102,411
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Leaks are expensiveLeaks are expensive

�� Small LeaksSmall Leaks - $125/year

�� Medium LeaksMedium Leaks - $270/year

�� Severe LeaksSevere Leaks - $350/year

Supporting Data:

24/6 

$.065/kW
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UltrasonicsUltrasonics –– How they functionHow they function

� Turbulence from leaks creates white noise with a 
strong ultrasonic component

� Pinpoints all pressurized gas & vacuum leaks 
regardless of ambient background noise
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Common Problem AreasCommon Problem Areas

� Couplings & Pipe joints

� Air tool Fittings

� Poly tube fittings

� Hose leaks

� Pressure Regulators

� Lubricators

� Compression fittings

� Actuators
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Record ProcessRecord Process

ListenListen

TagTag

RecordRecord
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33--Part TagPart Tag
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Leak PicturesLeak Pictures



E
R
R
O
R
:
 
u
n
d
e
f
i
n
e
d

O
F
F
E
N
D
I
N
G
 
C
O
M
M
A
N
D
:
 
V
;
U
-
X
E
_
T

S
T
A
C
K
:


