
Inlet Guide Vane Upgrade

Inlet Butterfly Valve 

The IBV directs the airflow into the first stage of compression 

in a straight line. From there, the impeller spins the air using 

power from the driver/motor or steam turbine, which increases 

air velocity and then directs the flow into the diffuser portion 

of the compressor. When partially throttled, the IBV reduces 

the inlet pressure and wastes some of the available static 

pressure. The pressure ratio of the overall compressor now 

needs to be greater in order to meet the same discharge 

pressure.

Inlet Guide Vane 

The IGV, unlike an IBV, has multiple vanes that allows the air 

to flow into the impeller in a swirl direction (pre-swirl) instead 

of flowing in a straight line like an IBV. Since the air is already 

moving in the same direction as the impeller, this reduces the 

amount of power load needed from the driver/motor or steam 

turbine to spin the air. The directional flow increases as the 

vanes close, which means that the impeller does less work 

when compared to using an IBV. Simply put, inlet guide vanes 

are more efficient at turndown control than butterfly valves.
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Add operating efficiency with OEM parts and service

Figure 2 Inlet Guide Vane (IGV)

Figure 1 Inlet Butterfly Valve (IBV)

Reduce Your Operating Costs 

Inlet guide vanes (IGV) and inlet butterfly valves (IBV) are both devices used to control the inlet flow to a centrifugal air compressor. 
Replacing an existing IBV with an IGV is an ideal solution for improving system operation and lowering the operating costs of 
your aging centrifugal compressor. 

• Less upfront capital compared to a new compressor purchase.

• Better efficiency than existing IBV.

• Increased energy savings.

• Ability to use your existing control system with a new IGV (may require additional parts).

While an IVG and IBV operate the same, there are important differences that can affect your air compressor’s energy efficiency.



FS Elliott Co., LLC 5710 Mellon Road  Export, PA 15632-8948   
724.387.3200  tel  724.387.3270  fax  info@fs-elliott.com  email

MEMBER OF
™

© FS-Elliott Co., LLC 2019 | Bulletin FSP114-519

FS-Elliott Co., LLC reserves the right to modify the design or construction of the equipment described in this document and to furnish it, as altered without further 
reference to the illustrations or information contained herein.

MEMBER OF
™

ISO 9001- certified 
for the design 
and manufacture 
of centrifugal 
compressors.

Energy Savings with an IGV 

An IGV upgrade can offer substantial brake horsepower (BHP) savings compared to an IBV. As shown in Figure 3, at 70% 

flow a compressor operating with an IBV loads power at approximately 72% BHP. On the other hand, under the same 

conditions, a compressor operating with an IGV loads power at approximately 63% BHP.

As a result, the IGV can offer up to 9% BHP savings when compared to the IBV.

Contact your local authorized FS-Elliott Channel Partner Representative to find out how an IGV upgrade can 
improve your operating costs.
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INLET CONDITIONS

BAR 14.4 psia

PIN 14.1 psia

TIN 30°F

RH 60%

CWT 70°F

GAS AIR


