
Advanced Gas
Technologies
Technology · System Architecture · Process Intelligence

Validation · Integration · Lifecycle Engineering

AeroQoreX

1

1



Five Technology Areas.
One Engineering Company.
Connected capabilities for advanced gas systems and industrial processes.

Validation · Integration · Lifecycle Engineering

+ + + + +
CASCADE-X HYDROGEN MODULAR INDUSTRIAL LEAK

TESTING
EMS

Staged Gas Recovery
& Recompression

Integrated Gas
Handling & Filling

Architecture

Modular High-
Pressure Gas
Compression

Testing · Validation ·
Recovery · Lifecycle

Support

Process & Emission
Monitoring

QoreFlow INFRASTRUCTURE Compressor
& Helium Management

LeakGuards

Technology + System Architecture + Process Intelligence
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+ Leak Testing &
Integrity

+ Measurement &
Control

+ Vacuum & Gas
Handling + Compression &

Recovery

AQX Engineering Foundation

Engineering Foundation
New gas technologies built on industrial engineering experience.

Connected capabilities for advanced gas systems and industrial processes.

Industrial engineering experience supports new gas-system development.

+ Validation &
Acceptance + Process & Emission

Monitoring
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REPLICATION

Deploy where
justified

ENGINEERING DEMONSTRATOR MEASURED
EVIDENCE

CUSTOMER
VALIDATION

Architecture &
method

Architecture &
method Evidence & limits Validation

A demonstrator is a commercial decision gate.

Validate First → Deploy Many
Turn engineering ambition into measured, repeatable evidence.
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Cascade-X utilises available pressure before the compressor handles the remaining duty.

Target
Pressure
Source

Cascade-X Remaining
compression

duty

AQX Modular
Compressor

USE PRESSURE FIRST.
COMPRESS ONLY WHAT IS NEEDED.

A system-level pairing for applications where staged pressure use fits.

Staged pressure
utilisation

90% 50%power
reduced

lower
storage

reduced
temperature

In special
use cases
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The compressor carries more of the work. 

CONVENTIONAL ARCHITECTURE CONVENTIONAL ARCHITECTURE

             Compression burden

             Energy demand 

             Temperature management 

             Contamination of Gas 

             Leak through seals 

             Maintenance difficulty

CASCADE-X: THE PROBLEM 
AQX  • ARCHITECTURAL PROBLEM

Conventional architectures can place too much burden on compression. 

STORAGE COMPRESS DELIVER

gas inventory full burden high demand 

The compressor carries more of the work. 

Architectural burden, not a component failure 
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The compressor carries more of the work. 

    RECOVER

 Recover at higher
pressure

      TRANSFER

Equalise passively

Pressure first • Compression where needed 

   COMPLETE

Compress only
when needed

321

CASCADE-X: HOW IT WORKS 
AQX  • HIGH LEVEL MECHANISM

Pressure does the first work. The compressor finishes the job. 

High-level principle only • no valve sequencing, internal control logic or protected IP shown

7

7



The compressor carries more of the work. 

250 → 350 BAR TRANSFER ARCHITECTURE
AQX  • USE CASE 1

A theoretical analysis of source inventory, storage and receiving volume. 

SOURCE INVENTORY 

16 × 50 L     
  3 source groups      250 bar

HIGH-PRESSURE INVENTORY COMPARISON

CONVENTIONAL EQUALISATION
~574 bar 8 × 320 L source volume 

High-pressure inventory above 350 bar: ~573,440 bar·L 

THEORETICAL CASE • exact tank grouping, transfer sequence and pressure profile must be confirmed before external publication.

CASCADE-X CONCEPT 
Distributed profile

Max pressure and inventory calculated per configuration Potentially
lower high-pressure burden • validation required

STORAGE 
Intermediate storage 

black-box transfer stage

RECEIVING SYSTEM 
8 × 205 L 350 bar 

target receiving volume

CASE DEFINITION
16 × 50 L × 3 source groups × 250 bar       → storage      →         8 × 205 L at 350 bar

CYCLE COUNT THERMAL INDICATOR

Modelled cycle comparison Modelled temperature comparison

~3000 → ~115 ~500°C → ~50–60°C
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The compressor carries more of the work. 

CASCADE-X SYSTEM MODEL RESULTS
AQX  • USE CASE 2

Potential system-level benefits indicated by the evaluated configuration. 

ENGINEERING MODEL RESULTS 

COMPRESSION WORK STORAGE REQUIREMENT PASSIVE EQUALISATION

~28% ~50% ~40%
potential reduction potential reduction potential reduction

modelled • configuration-dependent modelled • configuration-dependent modelled • configuration-dependent

Evidence file and common system boundary required before external publication.

CYCLE COUNT 

Values are indicative model outputs, not universal performance claims. 

MODELLED • APPLICATION-DEPENDENT • INDUSTRIAL VALIDATION IN PROGRESS 

9

9



The compressor carries more of the work. 

Replaceable core concept • monitored sealing principle 

MODULAR COMPRESSION 
AQX  • DEVELOPMENT / VALIDATION

A development philosophy built around serviceability and configurable pressure duty. 

MODULAR ARCHITECTURE

CONTAMINATION-CONSCIOUS 

CONFIGURABLE DUTY 

MAINTAINABILITYMAINTAINABILITY

Configurable system blocks Pressure requirement varies 

Service-oriented concept Design principle under validation 

High-level concept only • no sealing geometry, materials or internal design details shown
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HYDROGEN SYSTEM ARCHITECTURE
AQX connects source, staging, compression, instrumentation and validation.

SOURCE STORAGE /
STAGING

AQX SYSTEM INTEGRATION & PROCESS INTELLIGENCE LAYER

CASCADE-X COMPRESSION

INSTRUMENTATION VALIDATION APPLICATION

Supply interface
Buffer and transfer

Staged
pressure use

Remaining
pressure duty

Measurement
points

Methodology • Integration • Data • Reporting • Validation support

Acceptance
evidence

Rail • Industrial •
Mobility
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WHERE AQX SYSTEM ENGINEERING APPLIES
One engineering approach — different industrial contexts and process boundaries.

AQX SYSTEM
ENGINEERING

Industrial
Rail &

Mobility

Industrial
GasProcess

Integration

Hydrogen
Special-Purpose

Engineering

Quality
Engineering

Test
Systems

Method • Integration
• Data • Support

Application family only — project fit, scope and delivery model are defined case by case.
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ENGINEERING DESIGN IMPLEMENTATION INTEGRATION

SOFTWARE

IP RIGHTS

VALIDATION DIAGNOSTIC

ASSEMBLY

MACHINING

ONSITE OPERATIONS

AUTOMATION

TESTING AND
EQUPMENTS

AQX POSITIONING
AQX is strongest where engineering, integration, validation and advanced technology development intersect.

Application family only — project fit, scope and delivery model are defined case by case.

AQX CORE
MANAGEMENT
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NEED DEFINE DESIGN MACHINE SERVICEASSEMBLE INSTALL VALIDATE OPERATE TRAIN DIAGNOSE BENCHMARK

SUPPORTS FROM
PARTNERS

HOW WE CAN WORK WITH YOU
 AQX can enter through turnkey, hybrid or expertise-only engagement.

AQX INVESTIGATES THE NEED
PROPOSES SOLUTIONS ALL ABOVE WITH

SUPPORT OF PARTNERS

PROCESS TO HANDLE A NEED

PROBLEM
RESOURCE
CAPABILITIES 
REQUIREMENTS
BUDGET

NEED FROM CUSTOMER AQX 
HANDLES PROBLEM
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SMALL SCOPE

PROOF

TRUST

DEEPER ENGAGEMENT

Industrial manufacturers and OEMs

Technology and integration partners

Validation and demonstration

environments

P O S S I B L E  C O O P E R A T I O N

Industrial cooperation starts with proof
AQX enters through a bounded technical scope, creates evidence and grows the relationship

Begin with a defined engineering scope. Build evidence before
expanding the engagement.
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