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Valves for piston compressors
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Valve Designs

Valves with different types of sealing elements

Poppet valves Plastic plates
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Valve Design

The impact velocity of the sealing element against the guard /
seat is the most important design criteria for a compressor valve!

Stresses in the

-Sealing Element and
-Closing Springs
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are directly proportional to the impact speeds!
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Impact at an angle i stresses in the sealing element
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Advantages of ring valves

_ Stresses in plates and rings
No stress concentration effects!
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What can be done i valve design

Hydrogen Compressor R
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Plate valve failing after short amount of time 1 pV Data [3/06/03145%14 ]
reading revealed sticktion effects e = CE01-C cylinder 2 38/06/10 13:25:12 CE Period 3

The Solution:
Changed to ring valve -
lifetime now 16.000 h
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F3.537 30705 C-501 - C cylinder 2 99/04/1411:45:30 CE Period 3
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- Ring valve Sticktion effect:
huge pressure overshoot

due to delayed opening of
sealing element
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The profiled geometry of ringvalves

T -asi0=  (line contact) leads to less sticktion
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What can be done 1 valve materials
Resistance to dirt particles i e.g. polypropylene

the steel valve plate is hard - danger of breakage

[ ; the valve seal is not tight

The plastic valve plate can deform,
the particle is embedded

/

Plastic valve plate with embedded particles

Basic training September 13/14 11
2017




What can be done i valve design

Operating Company

Site Map Ta Phut, Thailand
Service CCR Net Gas Booster
Compressor lubricated

Operating conditions

Gas Hydrogen Rich Gas (MW 8)
Suction Pressure 5,6 bara

Final Pressure 47.5 bara

The Problem:

originally fitted with non-metallic plate valves
Discharge valve failures after
1 day to 2 months operation due to severe liquid carryover

The solution:
Ringvalves fitted
Valve run time improved to 26000 h

In ringvalves each ring can move independent from the
others, making it easier to cope with liquid slugs
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Valve losses
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delivery valve = outlet
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The passage area f, is the
smallest geometric opening in the valve
f,=(d1+d2+d3+d4+d5+d6+d7).p h.
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Efficiency
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Latest generation profiled plate & ring valves reach the 25% efficiency level

F=ag*A
ag .. Valve efficiency
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Profiled Valve Plate

Profiled valve plates combine the advantages of a polymer plate
and the profiled ring geometry!
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Characteristics of plastic materials

AnOnegdi mensional theoryo of elastic

According to the one-dimensional theory of the elastic impact of a bar
with velocity v against a hard surface, the forces in the bar produce a

stress S given by the formula

S = V*\/ E*r  respectively V=S /\/ E*r

symbol steel plastic
modulus of elasticity E 2,1x101 N/m?  1,3x10° N/m?2
density of material r 7,85x10% kg/m3 1,5x10% kg/m3
tensile strength Sor-Sadm 3,0x108 N/m? 2,0x107 N/m?
impact velocity Vor-Vadm 7,93 m/s 14,32 m/s

Plastic materials can impact with double the velocity of steel!
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Characteristics of plastic materials

Flexural strength in dependence of temperature
23°C
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Working principle i Stepless control
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Working principle i Stepless control

Gas Discharge Area enclosed by pV graph is
equivalent to the energy
J A D, consumed
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Stepless control saves energy

Only the gas flow required by the process is compressed (no recycling)

Typical application: Recycling is waste of energy:
1,300kW compressor Power loss: 1,300 x 0.2 = 260 kW

80% average load Losses: 2,080,000 kWh / year

Energy costs u0U0. 06 per kWh

Recycle valve is waste of money:
100%

80% With stepless reverse flow control:
u 124,800 energy sa

20%
Plus savings in CO,-emissions
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Rings & Packings Products

Intermediate Packings

v

Oil Wiper Packings

Pressure Packings Cylinder Rings
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