
Plate Check Valves
Reliable non-slam protection for pulsating gas flows
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Purpose
A Check valve, also known as non-return-valve, is a safety relevant device that is used 
in piping systems to prevent media from flowing back and potentially causing damage 
to the equipment.

The specific function of check valves in upstream and/or downstream sections of 
reciprocating compressors is to protect the system from immediate backflow and 
pressure drop in the event of a compressor trip. In addition, non-return valves are an 
essential element in ensuring a safe and smooth shut-down and start-up procedure: 
Only by using non-return valves can compressors be safely started and stopped without 
load, with the suction valves unloaded and the bypass valve open.

Proven technology for 
demanding conditions
HOERBIGER plate check valves are designed for use with reciprocating compressors and other 
pulsating flows and prove their advantages in such challenging conditions since the 1950's.

    

Plate Check Valve portfolio

Bell Type RVA

Engineered process equipment with 
minimum pressure drop (Depend-A-Check®)

Wafer Type RVB

Compact, engineered process equipment with 
ideal cost-effectiveness to efficiency ratio (Compact-A-Check®)

Lug Type RVBL

Compact, engineered high pressure check valve with 
ideal cost-effectiveness to efficiency ratio (Compact-A-Check®)

Integrated Wafer Type RVI

A smart solution for process equipment

Integrated Lug Type RVIL

The smart solution for high pressure applications

Low Pressure Fitting RV1

Standard design at best price-to-performance ratio

High Pressure Fitting RVX

High pressure standard design at best price-to-performance ratio

General design characteristics

� Low lift - low impact energy - long life

� Large numver of flow channels – 
inherent straight inlet path – external 
straight inlet is therefore not needed

� Pure metallic sealing – 
no soft seal – 
fire safe design

Valve plate

� Guide arm design - friction free 
opening/closing – no wear

� Little mass - low impact energy 
- long life

Additional damping plate

� Balances the valve motion

� Acts as a variable valve lift 
device – enabling a max 
operating range of 
10% – 100% flow

Spring supported closing

� Improves dynamic response

� Enables ideal opening / closing 
characteristics – reduction of pressure 
/ flow pulsations
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Understanding the challenge

Reciprocating compressors are highly efficient for gas compression – 
but they come with a critical challenge: pulsating flow.

� Flow pulsations occur on both the discharge and suction sides of the compressor.

� Pulsations can even reach levels that can lead to a temporary flow reversal.

� Such conditions are highly dynamic, characterized by unsteady, pulsating flow with base 
frequencies of up to 40 Hz, corresponding to about 40 pressure pulses per second.

Most check valve technologies simply aren’t designed for this kind of high-frequency misuse.

Why HOERBIGER beats 
conventional designs?
Dual-Plate, Swing, and Axial Flow (Nozzle) Valves are suitable for steady flow conditions, 
but struggle with pulsation.

� Lift - is often 10 times higher than the lift of HOERBIGERs plate check valves,

� Mass of valve disk – is factor 5 to 10 higher than the compressor type valve plate

� Both – lift and mass – are the relevant factors for the valve dynamics, in particular 
for the closing characteristics with two major issues:

High impact energy

�  Higher lift and higher mass lead to higher impact speeds and impact energies
E=m∙v²/2

�  The resulting impact energy must be absorbed by the material each time the valve disc 
strikes the seat - at 300 rpm and with a double-acting cylinder: 
~ 300 Million impacts per year

�  Such unfavorable operating conditions are generally perceived as valve chattering, which 
often results in fatigue failures.

Delayed response

� Valve designs with a large lift and high mass cannot respond quickly enough to close with 
each pulsation, resulting in backflow.

� Backflow resulting from pressure pulsation therefor cannot be eliminated by conventional 
check valve designs.

� The delayed response can lead to even increased pulsation levels on the upstream and 
downstream section of conventional check valves.

Figure 1 shows a conventional check valve design with delayed response

Figure 2 shows ideal closing and opening characteristics

Figure 1 - Delayed Closure / delayed opening Figure 2 - optimum closing and opening
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Your benefits at a glance

Features Advantages Benefits

Valve dynamics

	� Low lift

	� Low moving mass

	� Spring supported closure

Valves respond rapidly and 
consistently – ensuring one-way 
flow and preventing even temporary 
reverse flow. 

Low impact speed and 
consequently low impact energy 
make the valve suitable for 
pulsating gas flows (e.g. recips) and 
reduces wear.

	� Excellent reliability

	� Long service life  
even under extreme, 
pulsating gas flow 
conditions 

This contributes to a general 
reduction in pulsation in the 
downstream section with all 
the associated benefits

Robustness

	� Frictionless guided valve plate

	� Metallic sealing (no soft sealing)

	� Linear valve lift

The plate check valve is almost free 
of wear.

No risk of the of the valve plate 
getting stuck in open/closed 
position.

	� Operational safety

	� Unmatched reliability in 
pulsating conditions

	� Service life up to 10 years*

* �For pure, non-corrosive,  
non-abrasive process 
medium

Additional damping plate Elimination of the effects of valve 
chattering

Reliable operability in a wide 
range of operating conditions 
(10 - 100%)

Drilled flow channels The reduction of the flow area 
to numerous smaller drilled flow 
channels eliminates the influence 
of upstream turbulences

Straight in- and outlet sections 
are not required

Engineered to Order Each single check valve is 
engineered to meet the customer 
requirements in regards with:

	� Pressure drop and reliability

	� Quality & safety

	� Documentation

	� Engineering & material standards

Compliance with customer 
specific quality requirements

Designed to last over 10^9 cycles

HOERBIGER check valves proof maximum reliability in pulsating flows because all HOERBIGER 
check valve series - independently from the selected housing design- are largely equipped with 
friction-free guided valve plates, utilizing standardized steel plate valve series.

A proprietary advanced valve movement tool allows 
HOERBIGERs application engineers to numerically 
simulate any upstream pressure pulsation, 
characterized by its frequency and shape, and 
to analyze its impact on the motion (speed and 
acceleration) of valve and damping plate.

The advanced motion analysis method is utilized to 
verify the

	� suitability of a check valve design for very 
special and challenging operating conditions, 
respectively to

	� deeply analyze the closing / opening 
characteristics and its impact on the downstream 
pulsations

The control of impact speed allows a meaningful 
prediction of durability:

HOERBIGERs plate check valve designs and its impact 
speed thresholds are defined to ensure a durability of 
more than 10^9 load cycles. 

The position diagram provides information about the 
exact closing and opening time respectively if the 
valve closed / opens synchronized with the pressure 
pulsations:

Your Plate Check Valves; designed and manufactured by HOERBIGER, are engineered 
for longevity, speed, and safety, even in the most demanding systems with reciprocating 
compressors and other high pulsation gas flow applications.

Advanced valve motion analysis
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Locally close to our customers – globally successful: HOERBIGER is active worldwide 
in 40 countries on all continents, with 6,477 employees at 130 locations – including 
30 production plants – delivering reliable solutions for better performance, increased 
safety, and fewer emissions. In 2024, we generated sales of 1.466 billion Euros. For 
customers from the energy sector, the process industry, the automotive industry, the 
mechanical engineering industry, safety technology, and the electronics industry, 
HOERBIGER offers performance-defining products, and services that make the 
difference. With innovations for decarbonization and energy transition, HOERBIGER 
is already enabling change today for a better tomorrow. As majority shareholder, the 
HOERBIGER Foundation preserves the 130-year-old entrepreneurial heritage and 
guarantees stability, independence, and a future-oriented strategy.

Contact us for  
more information!

Learn more by visiting
www.hoerbiger.com/plate-check-valve
today!


