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Introduction Swagelok
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Agenda
What is a Gas Distribution Application?

• Regulator flow curves
• Droop
• Lockup

• Supply Pressure Effect
• Single vs multiple regulator stages

• Changeover panels
• Operation
• Selecting changeover pressure

• Selecting line regulation

• Questions



© 2025 Swagelok Company 4

What is a Gas Distribution Application?
Source Inlet 
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What is a Gas Distribution Application?

Gas Panel 



© 2025 Swagelok Company 6

What is a Gas Distribution Application?
Auto-Changeover 



© 2025 Swagelok Company 7

What is a Gas Distribution Application?

Point-of-Use 
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Source Inlet
Source Inlet 
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Ability to connect multiple cylinders with efficient 
space management
Swagelok Source Inlet (SSI)
Operation:
• Establishes a connection between the high-

pressure gas source and the distribution system
• Can be one bottle or multiple bottles

• Highly configurable options ensures operator safety
• Option to vent individual lines to maximize uptime
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Source Inlet (SSI) Hoses (Construction)
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Hoses (Type of Hoses)

• Difficult part to select
• Metal vs PTFE vs Thermoplastic vs Rubber
• Pressure, Temperature & Medium
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Hoses (Permeability)
• Permeation should be considered for applications

with small molecules such as:
‒ Helium
‒ Hydrogen

• Leakage from inside the hose to the outside of the
hose, or form outside the hose to inside the hose
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Hoses (Quick Connects)
• Easy to couple and uncouple hoses
• No use of tools for coupling
• Keyed options possible
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Hoses (Routing and Length)
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Hoses (Routing and Length)
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Source Inlet (SSI) Filtering
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Source Inlet (SSI)
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Gas Panel

Gas Panel 
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Gas Panel 
• First point of gas

control
• Single- or Dual stage
• Dual stage

configuration to
minimize DROOP /
SPE / Joule Thomson
effect

• Vent and Relief
options to enhance
safety
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How Pressure Regulator Selection Affects Gas 
Distribution Performance? 

Flow curve consists of three parts:
• A steep drop on the far left, which shows

seat-load drop or lockup

• The ideal operating range, a relatively flat
part in the middle

• A steep drop on the far right, which shows
the choked-flow area
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Families of Curves
Characteristics:
• Flow performance is less sensitive

to outlet pressure
• Much more sensitive to inlet

pressure
• ↓ Inlet pressure = ↓ Flow capacity

Why is it important:
• As your cylinder drains, flow capacity

is reduced
• With multiple regulation stages,

downstream regulator is limited by
upstream setting
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SPE- Supply Pressure Effect
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SPE- Supply Pressure Effect (Inlet Dependency)

If inlet pressure drops , the outlet pressure goes up 

If inlet pressure goes up , the outlet pressure drops 
OR

Theory
The inlet pressure creates a force 
(F4) on the poppet valve. The 
higher the inlet pressure, the 
higher the force

F1 = F2 + F3 + F4

This will affect the balance 
equation:
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SPE- Supply Pressure Effect Single-Stage

2. Downstream
pressure increases
1% of the inlet
decrease

1. Upstream pressure
decreases as
cylinder is depleted

200 bar 6 bar

(5 bar)

(300 bar)

Pinlet  decreases from 

300 to 200 = 100 bar

1% of 100 bar = 1 bar

Poutlet increases 1 bar
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SPE- Supply Pressure Effect Changeover 
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• Outlet pressure increases over time
• If the poppet does not fully seat in the orifice, inlet pressure may continue to bleed

through the orifice.
• Over time, this leakage can increase to the point where the outlet pressure

equals the inlet pressure
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• If relief valve is located
downstream, consider SPE

• Typical set pressure: 110%
working pressure (10% over)

• If regulator is set at 100%
working pressure, SPE may
cause the relief valve to open

• Mitigate SPE or relief valve
setting may need to increase
to accommodate

29

Relief Valve Setting
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SPE- Supply Pressure Effect Dual-Stage

4.98 bar52 bar100 bar

(50 bar)(300 bar)

1% SPE 1% SPE

Down 

200 bar
Up 2 bar Down .02bar

(5 bar)
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Filtration – Increase Uptime and Improve Safety
Filters are used to remove 
particulate matter from the gas 
stream in which they are 
deployed.

Match the filter to the task
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Auto Changeover
Auto-Changeover 
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AutoChangeover
• One- or two-stage regulator panel
• What does it do?

• Two inlet sources
• Use one source at a time
• Automatically changes from

one to the other – no operator
intervention required

• User selectable “primary” source
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H2 Micro-grid



© 2025 Swagelok Company 35

Point of Use

Point-of-Use 
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Compact system and accurate pressure control 
Swagelok Point of Use (SPU)
Operation:
• Critical last stage pressure control

• Provides standardization and consistent operation

• Can be set up for either top-down or down-top flow

• Compact design saves space

• Multiple mounting options
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Regulator maintenance to avoid downtime
• Regulators need maintenance,

intervals vary according to application,
system media and usage

• Keep maintenance kit om stock at start
up and decide on maintenance
periods

• Train al end users in the correct usage
of a SPU or change over application to
avoid damaging the regulators in your
system
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Gas Distribution System Evaluation and Advisory



© 2025 Swagelok Company 39

Review
• Hose and Filter selection are essential

for a safe and cost-efficient gas
distribution

• Gas distribution applications require
consideration of regulator performance

• Supply Pressure Effect (SPE)
• Lockup
• Droop

• Regulator characteristics affect other
choices in the application

• Number of regulators
• Flow performance
• Relief valve setting
• Changeover specification
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• Customizable user’s manual
• Drawings
• Complete bill of materials

• Spare parts list if needed

40

How can Swagelok support your Gas Distribution 
Application
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Aidan Lourier
aidan.lourier@swagelok.nl

Marco van den Broek
marco.van.den.broek@swagelok.nl
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Questions?



Swagelok Nederland
nl.swagelok.com l 088 9090 707 l info@swagelok.nl

https://nl.swagelok.com/
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