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Gas Turbine Inlet Air System
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• For example if there is a 40 MW gas 
turbine  and ΔP=1kPa then get  loss at 
least  400 KW.

High 
efficient 

filter

Δp=1Kpa

ΔE=1%-1.5%

p r e s s u r e  d r o p  v s  t u r b i n e  E f f i c i e n c y
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Ambient Temperature Loss
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• Particulate

With micron size of < 10 micron
• GE : In 95% of the time,<0.0076 ppm

• Siemens: <0.08 ppm

• Ansaldo : <0.08 ppm

• Water: 0.5% of the inlet  air flow

• Salt : <0.0015

A i r  q u a l i t y  i n  g a s  t u r b i n e
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Air quality

Gas turbine 
manufacturer

GE

SIEMENS

ANSALDO

ZORIA
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A i r  q u a l i t y  i n  g a s  t u r b i n e

Add a footer 9

Air quality
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Foreign 
Object 

Damage 
(FOD

Erosion

FoulingCorrosion

Particle 
Fusion

Cooling Passage 
Plugging

s i x  c o m m o n  c o n s e q u e n c e s  o f  p o o r  i n l e t  a i r  f i l t r a t i o n
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Air quality



FR

Add a footer 11

• External FOD hazards include bird 
strikes, hail, ice, sandstorms, ash-
clouds or objects left on the 
runway.

F o r e i g n  O b j e c t  D a m a g e  ( F O D

Air quality
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E r o s i o n

Air quality

• Erosion occurs when solid or liquid 
particles approximately 10 μm and 
larger impact rotating or stationary 
surfaces in the gas turbine.

However, particles 10 μm and larger are 
easily removed by commercial filters.



• Fouling is caused by the adherence of particles 
to airfoils and annulus surfaces. Particles that 
cause fouling are typically smaller than 2 to 10 
μm. Smoke, oil mists, carbon, and sea salts are
common examples. Fouling can be controlled by 
an appropriate air filtration system and often 
reversed to some degree by detergent washing 
of components.

F o u l i n g

Air quality
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C o o l i n g  P a s s a g e  P l u g g i n g

Air quality

• Contaminants and particles 
reduce this cooling efficiency 
leading to an over-heated 
engine and engine failure
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• the particles will melt and stick 
to turbine’s internal surfaces; a 
condition called particle fusion. 

P a r t i c l e  F u s i o n

Add a footer 16

Air quality
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Corrosion

Cold corrosion

Hot corrosion

c o r r o s i o n
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Air quality



Solution
A i r  f i l t r a t i o n
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b i r d  s c r e e n  
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Air intake filtration
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EN 779
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Air intake filtration
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C o o l i n g  A i r  &  A n t i - I c i n g  S y s t e m  
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Air intake filtration
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