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The Pilatus PC-12 has become one of the most widely used aircraft in general aviation, not through
radical design innovation, but through its alignment with operational reality. Its ability to operate from
short and unprepared runways, combined with a balance of range, payload, and reliability, has made it a
consistent choice across charter operations, medical evacuation services, and regional connectivity.

In environments where infrastructure is limited and operational flexibility is essential —including
large parts of Africa — the PC-12 continues to demonstrate that enduring value in aviation is defined less
by conceptual advancement than by the ability to perform consistently within real-world constraints.
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Aviation has always evolved through
design. From wood and fabric to
composite structures, from analogue
instruments to digital flight decks, each
shift has redefined what aircraft are
capable of — and how they are flown.

Today, general aviation is entering another such phase.
Unconventional configurations, electric propulsion,
and new approaches to aircraft architecture are
beginning to move beyond research programmes
and into operational environments. The conversation,
however, is often framed around the aircraft itself — its
shape, its propulsion system, or its technical novelty.
This edition takes a different view. Because aircraft
do not operate in isolation. They are flown by pilots who
must adapt. They are maintained within systems that
must support them.
They depend on infrastructure, fuel supply, and
economic viability. And increasingly, these factors
are shaping design decisions as much as engineering
ambition.

From Design To Consequence

The shift towards unconventional aircraft is not simply a
matter of configuration.
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UNCONVENTIONAL CONFIGURATIONS

Electric propulsion introduces fixed-weight energy
systems that change how aircraft are balanced and
operated. New materials and distributed propulsion
systems alter maintenance requirements and
certification pathways. Even seemingly incremental
changes in cockpit technology reshape training
environments and pilot workload.

These are not secondary effects. They are design
consequences.

Aircraft As Indicators, Not Endpoints

The aircraft featured in this edition reflect a spectrum of
change.

From the Cirrus Vision Jet SF50, which redefines
personal jet ownership, to the Pipistrel Velis Electro,
which introduces certified electric training capability,
each represents a different response to evolving
operational demands.

Others, such as the ICON A and Burt Rutan’s
canard designs, illustrate alternative approaches to
configuration and control. Meanwhile, aircraft like the
Pilatus PC-12 and the Bristell B23 remain grounded in
proven design logic, serving as reference points against
which change can be measured.

Taken together, these aircraft are not presented as
isolated innovations, but as indicators of a broader shift
in how aviation is being shaped.



The System That Supports Flight

If design is the starting point, operation is the test.

This edition examines that reality through the systems

that sustain aviation:

e Training environments adapting to new aircraft and
technologies.

e Maintenance structures balancing cost, capability,
and oversight.

e Fuel supply shaping operational decisions across
regions and sectors.

e Charter and ownership models responding to
changing utilisation patterns.

* Infrastructure — airfields, hangars, and access —
defining where aviation can exist at all.

These are not peripheral concerns. They are the

conditions within which aircraft must function.

Building Within Constraint

One of the clearest themes to emerge is constraint.
Whether in manufacturing, where companies such
as Sling Aircraft operate within global markets from
regional bases, or in maintenance, where reliance on off-
continent capability introduces cost and delay, aviation
continues to be shaped by practical limitations.

Even technological progress is subject to these
constraints.

FLAREPATH K I

Battery systems, for example, do not reduce in weight
during flight, altering aircraft design logic. Avionics
retrofits extend the life of existing airframes, but must
operate within certification and installation limits.

The result is an industry that evolves not only through
innovation, but through adaptation.

Where Aviation Is Actually Shaped

Events such as AERO South Africa reflect this
reality. They are not simply showcases of aircraft
and technology, but platforms where operators,
manufacturers, regulators, and service providers
intersect — where decisions are made, relationships are
formed, and practical solutions are discussed.

In this environment, aviation is shaped not only by
what is possible, but by what is viable.

Looking Ahead

The future of aviation is often described in terms of new
aircraft. This edition suggests a broader view.

Aircraft design will continue to evolve. But the
trajectory of that evolution will be defined just as
much by the systems that support flight — training,
maintenance, infrastructure, fuel, and economics.

In that sense, the future of flying is not determined in
isolation. It is shaped on the ground.

Payment cards that reward

Accepted around the world

Keep your aircraft—and your operation—moving with AVCARD® by World Fuel. For training and
maintenance costs, crews can pay the same simple way wherever they fly. Earn World Fuel
Rewards on eligible purchases and streamline reconciliation with Level 3 detailed invoices—all

with no annual fees*.

*Rewards eligibility subject to program terms. Acceptance and services vary by location.

Learn more
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GENERAL AVIATION UNDER PRESSURE
— SIGNALS FROM A CHANGING SYSTEM

Across general aviation, change is not
arriving through a single breakthrough,
but through a series of smaller,
interconnected shifts. Taken together,
these signals point to an industry adapting
in real time — often constrained as much
as it is enabled by new technology.

Electric Flight Finds Its Entry Point

Electric aircraft development continues to move
forward, but not uniformly across all segments.
Training remains the most viable entry point. Short,
predictable flight profiles align with current battery
limitations, allowing aircraft such as the Pipistrel Velis
Electro to operate within defined constraints.

Rather than replacing conventional aircraft, electric
platforms are beginning to establish themselves in
specific operational niches.

Retrofit Over Replacement

A significant portion of the global fleet is not being
replaced but upgraded.
Avionics retrofits are extending the operational life of
legacy aircraft, introducing digital flight displays, GPS
navigation, and autopilot capability into airframes
designed decades earlier.

This trend reflects a broader economic reality:
capability is increasingly being added to existing
aircraft rather than acquired through new ones.

MRO Capability Becomes A Strategic Issue

Maintenance is emerging as a defining constraint,
particularly in regions where local capability is limited.
Recent industry discussions, including those at the
African MRO Conference, have highlighted continued
reliance on off-continent maintenance — driving costs,
extending downtime, and exporting technical value.
The development of regional MRO infrastructure
is now being positioned not only as a technical
requirement, but as an economic and operational
priority.

Fuel Remains The Constant Variable

While propulsion technologies evolve, fuel continues to
shape day-to-day operations.

Price volatility, regional supply constraints, and
infrastructure limitations influence:

* Flight planning

e Aircraft utilisation

e Operator margins

For many in general aviation, fuel is not simply a cost —
it is a limiting factor.

Infrastructure Defines Access

Aircraft capability means little without access.

Hangar availability, airfield viability, and requlatory
constraints continue to define where aviation can
operate. In many regions, infrastructure is not expanding
in line with demand.

This creates a growing disconnect:
aircraft are evolving faster than the environments they
depend on.

Manufacturing Under Constraint

Aircraft manufacturing is often discussed in terms of
innovation, but production reality tells a different story.

Manufacturers operating outside traditional centres
— such as Sling Aircraft — are balancing certification,
cost, and global competitiveness from constrained
environments.

This reflects a broader truth: aircraft are designed
not only for performance, but for the markets they must
survive in.

Charter Demand Reflects Flexibility Needs

Charter and on-demand aviation continue to respond to
shifting travel patterns.

Flexibility, point-to-point access, and time efficiency are
driving demand, particularly where scheduled networks
are limited or inefficient.

However, this growth is balanced by:
e Fuel costs

e Maintenance constraints

e Aircraft availability

The System Is The Story

Taken individually, these signals may appear
incremental.

Taken together, they point to a larger shift:
Aviation is no longer being shaped by aircraft alone.
It is being shaped by the system around them —
by infrastructure, cost, training, maintenance, and
access.

The next phase of aviation will not be defined by a
single breakthrough, but by how well the system adapts
to support what already exists.

AIRNEWS VOLUME 54 | ISSUE 3

SIGNALS HoN4




SIGNALS

BEYOND THE TUBE: TESTING THE
BLENDED WING BODY

The significance of blended wing body lies A Return To Airframe Thinking

not only in its form, but in how it redefines

the relationship between lift, structure Modern commercial aircraft are, in many respects,
and volume ! ! evolutionary. Since the early jet age, the tube-and-

P wing configuration has proven adaptable, efficient,
To understand that Shlﬂ:, itis useful and operationally practical—refined over successive

to compare _it Wit_h the conventional generations rather than replaced.
tube-and-wing aircraft that has shaped Efficiency improvements over the past two decades
commercial aviation for decades. have followed a consistent pattern. Engine technology
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has delivered the most significant gains, while airframe
advancements have tended to be incremental. Against
this backdrop, JetZero’s blended wing body (BWB)
concept represents a deliberate shift in focus: back

to the airframe as a potential source of step-change
efficiency.

Why The Blended Wing Body Is Being
Revisited

The blended wing body integrates the fuselage and wing

into a single lifting surface, reducing drag and improving
lift distribution across the aircraft.

JetZero and its partners have indicated that such
a configuration could reduce fuel burn substantially,

Image Credit: Dzyne Technologies’ regional-sized
blended wing body design concept.
NASA / DZYNE Technologies / Brendan Kennelly
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with some programme-related statements referring to
potential reductions of up to 50% per passenger mile
compared with similar-sized aircraft. These figures
remain projections and will require validation through
full-scale testing and operational assessment.

What distinguishes the current moment is not the
novelty of the concept, but the enabling technologies
supporting it. Advances in composite materials, digital
design tools, and systems integration are allowing
configurations once considered impractical to be
revisited with greater technical confidence.

AIRCRAFT CROSS-SECTION COMPARISON

CABIN AND FUEL TANK ARRANGEMENT

TUBE-AND-WING AIRCRAFT

Conventional layout with separate
fuselage and wing structures. -' PASSENGER CABIN
Pressurised cylindrical
fuselage with longitudinal
cabin layout.

— FUEL TANKS
Fuel primarily stored in wings
(with additional centre-section storage)

BLENDED WING BODY (BWB)

PASSENGER CABIN
Wide, non-cylindrical cabin
integrated within lifting body

Integrated design where the fuselage
and wings blend into a single
lifting body.

wings, concentrating cabin space within a cylindrical body and fuel
primarily within the wings. Blended Wing Body designs integrate
these elements, distributing cabin space, structure, and fuel across
a unified lifting surface.

BWB integrates lift, structure, and volume—reducing drag
while increasing design complexity.

@ KEY DIFFERENCE: Conventional aircraft separate the fuselage and

Design Advantages — And Their Limits

The aerodynamic case for a blended wing body is well
established. However, its advantages exist alongside
a set of structural, operational, and certification
challenges.

Airport infrastructure presents an immediate
constraint. Conventional aircraft are designed around
established gate dimensions and turnaround processes.
A wider, shorter aircraft alters those assumptions,
potentially requiring adaptations in airport compatibility
or aircraft design features.

Pressurisation introduces further complexity.
Traditional cylindrical fuselages are inherently efficient
pressure vessels. In contrast, the broader, non-uniform
internal volume of a blended wing body requires more
sophisticated structural solutions. Modern composite
materials help address this, offering improved fatigue
resistance and enabling more complex geometries, but
do not eliminate the challenge.
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LIFT VS WEIGHT DISTRIBUTION

TUBE-AND-WING 1 "'FT‘[
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« Lift primarily generated by wings Fuselage contributes marginal lift)
» Payload concentrated in fuselage; fuel and systems distributed across wings

BLENDED WING BODY 3 LIFT )

e

= Weight distributed
across lifting body

= Lift distributed across
entire airframe

= Payload concentrated in fuselage;
fuel and systems distributed across wings

Cabin layout, passenger experience, and emergency
evacuation are additional areas that would require
certification-specific solutions. These are not unresolved
problems, but they represent design and regulatory
considerations that extend beyond aerodynamics.

Manufacturing And Scalability

A central question for any unconventional aircraft is not
only whether it can be built, but whether it can be built
repeatedly and economically.

Traditional aircraft benefit from scalable fuselage
designs, allowing manufacturers to develop families
of aircraft with varying lengths and capacities while
maintaining high levels of commonality. This underpins
operational flexibility for airlines and reduces training
and maintenance complexity.

A blended wing body does not inherently support
this approach. Each size variant may require distinct
structural tooling and manufacturing processes,
potentially increasing development cost and complexity.

JetZero has outlined and patented a modular
structural concept that suggests one possible approach
to this challenge, using repeatable sections to form the
aircraft’s internal structure. Whether such an approach
can be realised within the constraints of certification and
large-scale production remains to be demonstrated.

A Demonstrator-First Programme

A defining feature of JetZero's strategy is its focus on
a full-scale demonstrator rather than an immediate
production aircraft.

The company is developing a full-scale aircraft
intended to test and demonstrate the blended wing
body configuration in flight, with a first flight currently
targeted for around 2027, supported in part by a U.S. Air
Force programme valued at approximately $235 million.

The demonstrator-first approach reflects the scale
of the challenge, allowing performance, integration,
and operational characteristics to be evaluated before
committing to the significantly higher costs associated
with certification and production.
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Engines, Risk, And Industry Caution

In contrast to its unconventional airframe, JetZero’s
approach to propulsion—at least for the demonstrator—
leans toward established technology.

The company is working with Pratt & Whitney and
Collins Aerospace on propulsion integration for the
demonstrator aircraft, using proven engine architecture
rather than introducing an entirely new propulsion
system.

This reflects a broader industry dynamic. Following a
period marked by technical challenges and supply chain
pressures in new-generation engines, operators and
lessors have shown increased caution toward unproven
propulsion systems. As a result, introducing a novel
airframe may be balanced by greater conservatism
elsewhere in the aircraft system.

Programme Credibility And Industry
Interest

JetZero's programme is supported by a combination of
aerospace expertise, industrial partnerships, and early-
stage airline engagement.

Airline interest includes investment and conditional
commitments. Alaska Airlines has invested in the
programme with options for future aircraft, while
United Airlines has entered into a conditional purchase
agreement linked to development milestones, including
the successful flight of the demonstrator aircraft.

These agreements do not constitute firm orders, but
indicate that the concept is being evaluated not only as
a technical exercise, but as a potential future operational
platform—subject to performance, certification, and
economic viability.

What This Means For Aircraft Design

JetZero's blended wing body is not a near-term
replacement for conventional airliners. The challenges
associated with certification, infrastructure
compatibility, and production remain substantial.

Its significance lies instead in what it represents.

For decades, the industry has focused on incremental
improvements within a stable configuration. The
blended wing body reopens the question of whether
further gains in efficiency and performance may require
more fundamental changes in aircraft architecture.

In this context, JetZero’s programme is best
understood as a test case—one that explores whether a
non-traditional configuration can move beyond research
and demonstration into practical, certifiable application.

It seeks to revisit a configuration long associated
with experimental and military programmes, while
recognising that any transition to commercial service
must be grounded in demonstrable performance,
certification feasibility, and operational practicality.

What it does clearly is reopen a question the
industry has largely set aside: not how far the current
configuration can be refined, but whether a different one
can be made to work.
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WHY AERONAUTICAL INFORMATION
IS BECOMING AVIATION’S CRITICAL

INFRASTRUCTURE

By Mehmet Keyvan

Flight operations are increasingly shaped
not only by aircraft capability, but by

the quality and integrity of the data that
underpins every decision. From dispatch

to execution, aeronautical information is
shifting from a support function to a core
operational system.

From Data Abundance To Data
Management

Airlines today are not constrained by a lack of data; they
are challenged by the complexity of managing it. Across
modern operations, critical datasets such as navigation
data, NOTAMs, terrain information, obstacles, and
airport data are sourced from multiple providers, often
in different formats and with varying update cycles.
This fragmentation introduces a fundamental
operational risk. When datasets are not fully
harmonised, inconsistencies can emerge between flight
planning systems, dispatch platforms, and onboard
avionics. In an environment where precision is essential,
even minor discrepancies can affect efficiency, increase
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workload, and, in certain cases, introduce safety
concerns.

Timeliness adds another layer of complexity.
Airspace is becoming increasingly dynamic, influenced
by geopolitical developments, temporary restrictions,
and operational constraints. Data that is not updated,
validated, and distributed in near real time can quickly
become operationally irrelevant.

As a result, operational performance is now closely
tied to data integrity. Airlines that can rely on accurate,
timely, and integrated data are better positioned to
optimise routes, control costs, and maintain consistent
safety standards.

The Shift To Continuous Flight Planning

The growing reliance on real-time data has
fundamentally changed the nature of flight planning and
dispatch. What was once a largely pre-flight activity has
evolved into a continuous, dynamic process.

With the constant flow of NOTAMs, airspace
restrictions, weather inputs, and operational updates,
dispatch has become an ongoing decision-making
function. Flight plans are no longer static; they are
actively monitored and adjusted throughout the flight
lifecycle.



This shift has increased both complexity and operational
criticality. Dispatch teams must process large volumes
of time-sensitive information, assess impact rapidly,
and ensure that updates are accurately synchronised
between ground systems and cockpit avionics.

At the same time, the benefits are significant. Airlines
are able to optimise routes dynamically, avoid congested
or restricted airspace, and respond more effectively
to disruption. The result is improved fuel efficiency,
reduced delays, and enhanced operational resilience.

However, this evolution introduces a clear
dependency: the need for trusted, real-time, and
fully validated data. Without high data integrity and
seamless integration, the value of real-time information
diminishes rapidly.

Certified Data And Operational Trust

A critical distinction in this environment is between
certified aeronautical data and standard datasets.

Certified data is produced and validated in
accordance with strict requlatory frameworks, including
those defined by EASA, FAA, and ICAO. Each data point
is traceable to its source, verified through structured
quality management systems, and subject to both
automated and human validation processes.

By contrast, standard datasets may be broadly
accurate but often lack full traceability, auditability, and
regulatory accountability.

Operationally, this distinction is significant. Certified
data is required for use in avionics systems, flight
management systems, and simulator environments
to ensure consistency between planning, execution,
and training. Any discrepancy across these domains
increases workload and introduces risk.

For airlines, certified data provides a foundation
of trust — reducing requlatory exposure, supporting
compliance, and ensuring that operational decisions
are based on information that is both accurate and
verifiable.

Operating In Unstable Airspace
Environments

The importance of data integrity becomes even more
pronounced in regions affected by geopolitical or
airspace instability.

In these environments, airspace structures can change
rapidly. Routes may be closed or restricted with limited
notice, and the volume of NOTAMs can increase
significantly. The challenge is not simply access to
information, but the ability to ensure that it is accurate,
validated, and immediately usable.

High-integrity data enables airlines to respond with
confidence. Dispatch teams can assess alternative
routings, evaluate risk exposure, and maintain
compliance with evolving restrictions. At the same time,
pilots depend on consistent and synchronised data
between ground systems and onboard avionics to avoid
uncertainty in already complex operational conditions.

Traceability is equally critical. Operators must be
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certain of the origin and validity of the data they are
using. Certified and well-governed datasets provide
this assurance, enabling continuity of operations while
maintaining safety and regulatory compliance.

Data As Operational Infrastructure

Looking ahead, aeronautical data is evolving beyond
a supporting resource to become core operational
infrastructure.

As digital systems and automation become more
deeply embedded in aviation, data is no longer simply
consumed; it drives system performance. Flight
management systems, trajectory-based operations,
advanced simulators, and Al-supported decision tools all
depend on the quality, structure, and timeliness of the
data they use.

The industry is moving towards fully digital,
machine-readable, and continuously updated data
environments. Traditional static data cycles are being
replaced by dynamic data streams, enabling real-time
route optimisation, predictive risk assessment, and more
adaptive operational decision-making.

This shift places increasing emphasis on
standardisation and interoperability. As systems become
more interconnected, data must be globally consistent
and immediately usable across platforms, aircraft, and
regions.

In this context, trusted data is becoming a strategic
asset. Airlines and aviation stakeholders that invest
in high-quality, certified, and well-structured data
ecosystems will be better positioned to leverage
automation, improve efficiency, and maintain safety at
scale.

The future of aviation will not be shaped by aircraft
and technology alone, but by the quality and intelligence
of the data that powers them.
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FROM EXPERIMENT TO APPLICATION

Why propulsion — not the aircraft —is
driving aviation’s next design shift

Much of the discussion around electric aviation focuses
on new aircraft entering the market. The more important
story lies elsewhere. The real shift is not the aircraft —

it is the propulsion system, and how it is beginning to
dictate the form of the aircraft itself.

Why This Matters Now

For more than a century, aircraft have followed a
familiar logic: propulsion is added to the airframe,
integrated within known constraints, and refined
over time. What is now unfolding challenges that
sequence.

Electric propulsion is not simply replacing the
engine. It is changing how the aircraft is conceived
from the outset.

Understanding that shift is essential — because it
explains why aircraft are beginning to look, behave,
and operate differently.
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An Experimental Turn In The Story

Electric propulsion in aviation did not begin with

a single programme or aircraft. It has developed
through a broader and uneven trajectory — shaped
by research, constraint, and evolving design
priorities.

Within that progression, the NASA X-57 Maxwell
represents a distinct experimental phase, where
propulsion was no longer treated simply as a source
of thrust, but as a variable in aerodynamic design.

Rather than being developed for commercial
service, the X-57 was intended to investigate how
electric propulsion could be distributed across an
airframe, and what that might mean for efficiency,
system integration, and future certification
thinking.

By placing multiple electric motors along the
wing, the programme explored a shift in logic:
propulsion could influence airflow, augment lift, and
begin to shape the aircraft itself.

___-. g e

Image Credit: © NASA
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Key facts:
Base airframe: Tecnam P2006T light twin
Propulsion: 12 high-lift electric motors and 2
cruise motors
Primary objective: Advance distributed
electric propulsion research and certification
understanding
Status: Programme concluded in 2023 prior to
flight testing

The X-57 did not enter service, but its relevance lies
in the questions it helped to define.

It marked a point at which propulsion began to
move from being an installed system to becoming
a design driver — a shift that continues to influence
how new aircraft are conceived.

What Changed — And Why It Was Not
Obvious

The move from experimentation to application has
not been straightforward.

Electric propulsion introduced new freedoms:
e Motors can be placed across the airframe

¢ Airflow can be managed differently

e Lift and thrust can be more closely linked

But those freedoms came with constraints.
Managing heat without adding weight, controlling
multiple propulsion units simultaneously, ensuring
redundancy, and defining certification pathways for
entirely new architectures have all proven complex.
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Much of the real progress has taken place here
— not in announcements, but in resolving the
engineering relationships between propulsion,
structure, and control systems.

From Possibility To Practice

The ideas explored in experimental programmes
have, in some cases, progressed into aircraft
intended for real-world operation — though not
always successfully.

The Lilium Jet is one of the most prominent
attempts to translate distributed electric propulsion
into a commercially viable aircraft. Its configuration
— multiple ducted fans integrated into the wing
structure — reflects a direct evolution of earlier
research concepts.

However, the transition from concept to
operation has proven complex. Development
timelines, certification requirements, and
capital intensity have all presented significant
challenges, and the programme entered insolvency
proceedings before reaching commercial service.

This is not unique to a single manufacturer.
Across the sector, multiple programmes are
navigating similar constraints — balancing
technological ambition with operational and
economic realities.

Rather than converging on a single solution, the
industry is advancing along several pathways:

e VTOL aircraft for urban and regional mobility

e Hybrid-electric designs to extend range and
operational viability

e Hydrogen-electric systems targeting larger
platforms

The direction is clear. The outcome remains
uncertain.

The Real Shift: Propulsion As Architecture

The most important change is not technological —
it is conceptual.

For decades, aircraft design has been driven by
aerodynamic efficiency within the limits imposed
by propulsion systems. That relationship is now
reversing.

Electric propulsion allows:
* Engines to be distributed rather than centralised
e Wings to be designed for different airflow
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behaviour
¢ Weight to be managed differently across the
structure
e Control systems to integrate propulsion and
flight dynamics
In simple terms: propulsion is no longer a system
added to the aircraft it is becoming a defining part
of the aircraft’s structure

Why The Transition Is Not Linear

If this shift is so significant, why has it not yet
translated into widespread commercial aircraft?
The answer lies in constraint.

Battery energy density remains limited. Thermal
management introduces complexity. Infrastructure
is still developing. Certification takes time.

These are not minor obstacles — they define
what is currently achievable.

As aresult, the industry is not moving in a
straight line towards full electrification. Instead, it is
adapting:

e Hybrid systems extending range

e Mission-specific aircraft targeting viable use
cases

* Incremental integration of electric technologies

This is not failure. It is progression under constraint.

What This Means For Aviation

The significance of this transition is not that a new
type of aircraft will replace existing fleets overnight.
It is that the underlying logic of aircraft design is
changing.

The next generation of aircraft will not be defined
by a single configuration or propulsion type. They
will be defined by a more flexible relationship
between power, structure, and mission.

Some designs will succeed. Others will not.

But collectively, they are reshaping how aircraft are
conceived.

Not all experimental aircraft are intended to
succeed in the conventional sense. Programmes
such as the X-57 Maxwell expanded the boundaries
of what is possible. Others, attempting to bring
those ideas into operational reality, are revealing
the scale of the challenge.

Electric propulsion is no longer simply an
alternative to conventional engines. It is a driver of
design.
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FROM NICHE TO NECESSITY: WHY
UNCONVENTIONAL AIRCRAFT ARE
MOVING INTO THE MAINSTREAM

By Market and Markets

The shift away from traditional aircraft
design is no longer theoretical. As energy
constraints, mission demands, and cost
pressures converge, unconventional
configurations are moving steadily into
the mainstream.

Design Responding To Reality

Unconventional aircraft are often described in terms
of innovation, but their growing relevance is less about
novelty and more about response. Across aviation,
design is being shaped by a combination of constraints
that traditional configurations struggle to address
efficiently.

Energy availability, operating cost pressure,
infrastructure limitations, and mission-specific
requirements are forcing a reassessment of long-
established design assumptions. The result is not a
single new aircraft category, but a broad shift towards
configurations tailored to specific operational needs
rather than general-purpose performance.

This transition marks a departure from the legacy
model of aviation, where aircraft were designed for
flexibility across a wide range of missions. Increasingly,
efficiency is achieved through specialisation.

Energy As A Design Driver

Energy is emerging as one of the most decisive factors
shaping aircraft architecture. Unlike conventional fuel,
which reduces in weight during flight, battery systems
impose a fixed mass penalty that directly influences
range, payload, and performance.

This constraint is driving new approaches to aircraft
configuration. Distributed propulsion, lightweight
composite structures, and aerodynamic optimisation
are no longer incremental improvements but necessary
adaptations.

Electric and hybrid propulsion systems further
reinforce this shift. Rather than simply replacing fuel
with batteries, designers are rethinking the entire
aircraft around energy efficiency. In many cases, this
results in configurations that diverge significantly from
traditional tube-and-wing designs.

The implication is clear: energy is no longer just a
systems consideration. It is a primary determinant of
aircraft form.
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Mission-Specific Architecture

A second defining shift is the move towards mission-
specific aircraft design. In sectors such as pilot training,
aerial survey, agriculture, and short-range transport,
operators are prioritising aircraft that deliver efficiency
within clearly defined operational envelopes.

Ultralight and light sport aircraft illustrate this trend.
Their lower acquisition and operating costs make them
suitable for training environments and entry-level
aviation, but their design is also increasingly aligned with
specific use cases rather than general aviation versatility.

This same logic extends to special mission platforms.
Whether configured for surveillance, patrol, or search
and rescue, these aircraft are optimised for particular
roles, often sacrificing range or payload flexibility in
favour of efficiency and responsiveness.

The result is a growing ecosystem of aircraft that are
purpose-built rather than broadly adaptable.

UAVs As Proof Of Concept

Uncrewed aerial vehicles provide a clear example of
how unconventional design becomes operationally
normalised. Free from the constraints of onboard
pilots, UAVs have enabled configurations that prioritise
endurance, efficiency, and mission effectiveness.

Their use in Intelligence, Surveillance, and
Reconnaissance (ISR), maritime patrol, and border
security demonstrates how non-traditional aircraft can
outperform conventional platforms in specific roles.
Missions that are described as dull, dirty, or dangerous
are increasingly assigned to systems designed without
reference to legacy aircraft architecture.

Advancements in propulsion, sensor integration, and
autonomous operation have further reinforced their
position. As UAV capabilities expand, they continue to
influence broader design thinking across aviation.

In this context, UAVs are not an isolated category.
They represent a working model of how design evolves
when freed from traditional constraints.

Regulation And Infrastructure As Enablers
And Limits

The transition towards unconventional aircraft is not
driven by technology alone. Regulatory frameworks
and infrastructure requirements play a defining role in
determining how quickly these designs can move from
concept to operation.

Certification pathways for new propulsion systems
and aircraft categories remain complex and vary



significantly across regions. At the same time, the integration of UAVs into
controlled airspace introduces additional layers of operational and requlatory
complexity.

Infrastructure presents a similar challenge. While some unconventional
aircraft require minimal support, others depend on new systems for energy
supply, traffic management, and operational coordination. In many cases, the
pace of infrastructure development will determine the viability of these aircraft in
commercial environments.

This creates a dynamic where innovation must align not only with engineering
feasibility but also with regulatory acceptance and practical deployment
conditions.

From Prototype To Operational Necessity

For much of the past decade, unconventional aircraft were associated with
future-facing concepts and experimental programmes. That positioning is
beginning to shift.

Rising fuel costs, environmental pressures, and the demand for more efficient
operations are accelerating the transition from prototype to application. The
focus is increasingly on what can be deployed, maintained, and integrated within
existing systems.

This shift is particularly visible in sectors where cost sensitivity and
operational constraints are most pronounced. Here, unconventional aircraft are
not competing with traditional designs on novelty, but on their ability to deliver
measurable efficiency gains.

A Structural Shift In Aviation Design

The move towards unconventional aircraft is not a short-term trend. It reflects a
broader structural change in how aviation approaches design, performance, and
operational efficiency.

Rather than replacing conventional aircraft entirely, these new configurations
are expanding the spectrum of solutions available to operators. In doing so, they
are reshaping expectations around what an aircraft should be and how it should
perform.

In 2026, the defining question is no longer whether unconventional aircraft
will enter the mainstream. It is how quickly the industry can adapt to the realities
that are driving their adoption.
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Bristell B23 Energic.Image Credit: BRM Aero

-

DESIGNING FOR ELECTRICITY -

HOW THE BRISTELL B23 ENERGIC IS
RESHAPING AIRCRAFT ARCHITECTURE
FROM THE INSIDE OUT

Electric propulsion is often framed as a
change in energy source. In practice, it

is forcing a far deeper shift — one that
reaches into the architecture, weight
balance, and operational Iogic of the
aircraft itself. The Bristell B23 Energic
offers a clear view of how that transition
is beginning to take shape in the training
environment.

A New Design Driver: Energy, Not Engine

Electric propulsion removes many of the constraints
that have traditionally defined light aircraft design.

Without the need for a combustion engine, fuel systems,

and associated mechanical complexity, designers are
presented with new degrees of freedom — but also new
limitations.
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The integration of Hss's certification-ready battery
modules into the Bristell B23 Energic highlights this
shift. The propulsion system is no longer a contained
unit at the front of the aircraft; instead, energy storage
becomes a distributed design consideration, influencing
structure, balance, and safety architecture.

This transition marks a fundamental change: aircraft are
no longer designed around propulsion units, but around
energy systems.

Weight, Balance And The Reality Of
Battery Systems

Unlike liquid fuel, battery systems introduce fixed

weight that does not reduce during flight. This has direct

implications for aircraft design and mission planning.

For the B23 Energic, this means:

e Careful positioning of battery modules to maintain
centre of gravity limits

e Structural integration to support battery mass



without compromising performance
e Trade-offs between endurance, payload, and
training cycles
These constraints are not disadvantages — they
are design drivers, shaping how electric aircraft are
configured from the outset.
In contrast to piston aircraft, where fuel burn
continuously alters aircraft weight and balance, electric
aircraft operate with a consistent mass profile, changing
how performance is managed throughout the flight
envelope.

Designing For The Training Environment

The selection of the pilot training market as the entry

point for the B23 Energic is deliberate.

Training operations offer:

e Predictable mission profiles

e Short flight durations

e High utilisation cycles

These characteristics align with current battery

capabilities, making training aircraft a practical first

application for electric propulsion.

The B23 Energic is designed to deliver:

e Reduced operating and maintenance costs

e Lower noise footprint

e Simplified systems compared to conventional piston
aircraft

At the same time, it must maintain the reliability and

performance required for intensive daily operations —a

key requirement for flight schools.

Certification As The Real Threshold

While electric flight has been demonstrated for years,
certification remains the defining barrier to commercial
adoption.

The delivery of conforming, certifiable battery modules
by Hsg marks a significant step in this process. These
systems are designed not only for performance, but

for regulatory acceptance — incorporating safety
architecture, testing protocols, and failure management
aligned with certification requirements.

This is where many programmes face their greatest
challenge:

e Thermal management and failure containment

e Redundancy and system isolation

e Validation under worst-case scenarios

The B23 Energic programme is moving beyond
demonstration into certification-driven development,
positioning it closer to operational reality.

From Development To Deployment

With first deliveries targeted for 2027 and early

production capacity already allocated, the programme is

transitioning from concept to execution.

This shift is significant. It indicates:

e Market demand is emerging ahead of full
certification

e Operators are beginning to plan for integration

HYBRID ELECTRIC e I

e Electric aircraft are entering structured production
pathways

For Hss, the development of certification-grade energy

storage systems represents a platform approach — one

that can be applied across multiple aircraft programmes.

What This Means For Aircraft Design

The Bristell B23 Energic is not an endpoint — it is an
early indicator.

Electric propulsion is beginning to influence:

e Aircraft configuration and internal architecture

e System integration priorities

e Maintenance models and lifecycle planning

More importantly, it is shifting the design conversation
away from:

“What engine does the aircraft use?”

towards:

“How is energy stored, managed, and distributed?”
That change will define the next generation of aircraft
—not only in training, but across broader segments of
aviation.

The transition to electric aviation will not be defined
by a single aircraft or breakthrough moment. It will
emerge through incremental steps — programmes like
the Bristell B23 Energic that bridge the gap between
concept and operation.

In doing so, they reveal a deeper shift underway: aircraft
are no longer being shaped solely by aerodynamics or
propulsion mechanics, but by the realities of energy
itself.

H55 %

=
ORISTELL

KEY FACTS

Aircraft: Bristell B23 Energic
Manufacturer: BRM Aero

e Propulsion: Fully electric (Hss
system)
Application: Pilot training
First deliveries: Targeted for 2027
Market: Europe and United States
(initial orders secured)
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BATTERY REALITY: WHY ELECTRIC
AIRCRAFT CARRY THEIR WEIGHT

DIFFERENTLY

Electric propulsion changes more than the
power source. It changes the mass profile
of the aircraft itself, forcing designers to
rethink weight, balance, and structural
integration from the outset.

Fixed Weight Vs Fuel Burn

One of the most important differences between
conventional and electric aircraft is not immediately
visible, but it has major design consequences.

A fuel-burning aircraft becomes lighter as it flies.

As fuel is consumed, total aircraft weight falls, and fuel
burn can also affect centre of gravity depending on tank
location. In many smaller aircraft, wing tanks are close to
the CG, so the effect on balance may be limited, but the
reduction in total weight remains significant.

A battery-electric aircraft does not gain that
advantage. The battery discharges, but its mass remains
essentially constant throughout the flight. In practical
terms, the aircraft carries its energy-storage weight
from take-off to landing. NASA research into electrified
aircraft weight and balance highlights this as a major
design consideration, as batteries can make up a large
share of total aircraft weight and significantly influence

CG location and stability characteristics.

That changes the mass logic of the aircraft. A
conventional aircraft is progressively relieved of part of
its energy weight as the mission continues. An electric
aircraft is not. The result is that battery placement,
landing loads, structural design, and mission planning
must be addressed as an integrated design problem
from the outset.

Centre Of Gravity Implications

In conventional aircraft, CG can shift during flight as fuel
is burned. FAA guidance notes that fuel burn may affect
CG depending on where fuel is carried, and that loading
and fuel management are two of the main variable
factors influencing both total weight and CG location.

Electric aircraft simplify one part of this picture
because battery mass does not move or reduce in the
same way. NASA X-57 research shows that with battery
power consumption, aircraft weight and CG location
remain effectively constant throughout the flight. As
aresult, there is no corresponding change in flying
qualities associated with fuel consumption.

However, that simplification introduces a different
constraint: battery placement becomes more critical
at the design stage. NASA's PEGASUS study found

Heart Aerospace ES-30 Battery system. Image Credit: Heart Aerospace
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that batteries, and to a lesser extent electric motors, may reduce the tail size required for static stability, while
can significantly affect CG position and the horizontal negatively affecting dynamic stability.
tail size required for longitudinal static stability. It also In other words, electric aircraft do not remove the CG

showed that moving electric-component mass forward problem — they shift it upstream. Instead of managing
changing fuel loads in operation, designers must resolve
a dense, fixed mass that remains onboard for the entire
mission.

Why This Matters

Certification rules already require aircraft to
demonstrate compliance across critical combinations
of mass and centre of gravity. EASA CS-23 makes this
explicit: applicants must determine safe mass and CG
limits, and the design must comply across the full range
of loading conditions.

For electric aircraft, that requirement becomes
especially important because the energy source is also
a persistent mass load. The aircraft does not “burn
away” part of its weight in flight. That makes battery-
electric design not simply a propulsion question, but
fundamentally a weight-and-balance problem.

Electric aircraft are often discussed in terms
of emissions, noise, or energy systems. Those are
important, but they can obscure a more immediate
engineering reality: batteries change how an aircraft
carries its weight.

Fuel-powered aircraft grow lighter as they fly.
Battery-electric aircraft do not. That single distinction
has consequences for structure, stability, landing loads,
and the overall logic of aircraft design.
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CIRRUS VISION JET (SF50) —
REDEFINING THE PERSONAL JET

AT

.

The Cirrus Vision Jet SF5o is often
described as unconventional, yet its
significance lies less in how it looks

than in how it repositions jet ownership
within general aviation. By reducing
complexity — in systems, operation, and
pilot transition — it challenges the long-
standing assumption that turbine aircraft
must sit apart from the owner-flown
market. In doing so, it raises a broader
question: when design simplifies access
rather than performance, does it redefine
the category itself?

A New Category In General Aviation

When the Cirrus Vision Jet achieved FAA certification

in 2016, it introduced something aviation had not
previously seen: a certified, single-engine personal

jet designed specifically for owner-pilots. In doing so,

it created a new category positioned between high-
performance piston or turboprop aircraft and traditional
light jets.

Nearly a decade later, with over 700 aircraft
delivered and continued production, the Vision Jet is
firmly established in operational service across private,
business, and Part 135 use. It is not an experimental
deviation, but a functioning part of the general aviation
ecosystem.
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The aircraft’s configuration reflects its intent. A
single Williams FJ33 turbofan is mounted above the
rear fuselage, paired with a distinctive V-tail. This
arrangement reduces system complexity and improves
cabin usability, while also contributing to lower cabin
noise through separation of the engine from the
fuselage.

Constructed largely from composite materials, the
aircraft maintains a clean aerodynamic profile while
prioritising structural efficiency and weight control.

Safety And Technology

Safety is central to the Vision Jet's identity. The aircraft
incorporates the Cirrus Airframe Parachute System
(CAPS), a whole-aircraft recovery system designed to
lower the aircraft and its occupants safely to the ground
in an emergency.

More recently, Cirrus introduced Safe Return —an
emergency autoland system that allows passengers to
initiate a fully automated landing sequence in the event
of pilot incapacitation. This system integrates with
avionics, terrain data, and air traffic communication to
guide the aircraft to a suitable airport.

Additional systems such as electronic stability
protection, auto radar, and tactile stall warning further
reinforce a layered safety philosophy.
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Performance And Operation

With a maximum cruise speed of approximately 317
knots and a range of around 1,275 nautical miles, the
Vision Jet is optimised for regional missions rather than
long-haul performance.

Its relatively short take-off distance and simplified
operating procedures make it accessible to pilots
transitioning from high-performance piston aircraft. This
has been a defining aspect of its adoption — the aircraft
is designed not just to be flown, but to be transitioned
into.

Regulation And Market Impact

The Vision Jet's certification marked a shift in how
regulators approach non-traditional configurations
within established categories. By successfully certifying
a single-engine jet with integrated safety systems, Cirrus
demonstrated that unconventional design could be
accommodated within existing frameworks.

Commercially, the aircraft has been among the most
delivered business jets in recent years, indicating that its
positioning resonates with the market.

An often-overlooked detail is that the Vision Jet's
significance lies not only in its configuration, but in its
systems integration. It is one of the first aircraft where
automation, safety, and ownership simplicity are
designed as a unified proposition — not as incremental
additions.

Key Facts

e Engine: Williams International FJ33-5A turbofan
(1,846 Ibf thrust)

Cruise speed: approximately 300-311 KTAS
Range: approximately 1,200 nautical miles
Ceiling: 28,000—31,000 ft

Seating: up to 7 occupants

Entry into service: 2016

Design And Configuration

The Vision Jet features a low-wing configuration, a
pressurised carbon-fibre fuselage, and a distinctive V-tail
with a single dorsal-mounted engine. This arrangement
reduces system complexity while maintaining
aerodynamic efficiency and usable cabin volume. The

aircraft is designed around a single-pilot operating
philosophy, with a cockpit centred on the Garmin
Perspective Touch+ flight deck. Trailing-link landing gear
supports stable handling and enables operation from
relatively short runways for a jet in this class.

Safety And Technology

A defining feature of the Vision Jet is the Cirrus Airframe
Parachute System (CAPS), extending whole-aircraft
ballistic recovery into the turbine category. Additional
systems include electronic stability and protection, stall
awareness and intervention, and automated descent
modes in the event of pilot incapacitation. Later variants
introduced autothrottle and the Safe Return emergency
autoland system, allowing the aircraft to navigate and
land autonomously under defined conditions.

Performance And Operation

Cruising at approximately 300 knots, the Vision Jet
offers regional mission capability with a range of around
1,000-1,200 nautical miles and a ceiling approaching
FL310. Fuel burn averages approximately 65—70 US
gallons per hour. The aircraft is certificated for single-
pilot operation, with handling and systems philosophy
aligned to ease transition from high-performance piston
aircraft.

Market Impact

Positioned between piston aircraft and conventional
business jets, the Vision Jet has expanded access to
turbine flight. By combining simplified operation

with integrated safety systems, it has broadened

the owner-operator segment and demonstrated
demand for aircraft that prioritise usability alongside
performance. Its commercial success has influenced how
manufacturers approach entry-level jet design.

The Vision Jet does not redefine aviation through
radical form, but through the reconfiguration of
expectation. By aligning turbine capability with
simplified ownership and operation, it narrows the gap
between aspiration and practical use. Its significance
lies not only in performance, but in how it expands the
boundaries of who can realistically operate a jet — and
under what conditions.

=

Vision JetAvieinics. Image Credit: Vision Jet
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eRSA TYPE CERTIFIED

Image Credit: © EASA

PIPISTREL VELIS ELECTRO -WHEN
ENERGY DEFINES THE AIRCRAFT

The Pipistrel Velis Electro brings electric
propulsion into present-day operation,
moving the discussion beyond future
potential. As the first fully electric aircraft
to achieve type certification, it does not
simply replace fuel with batteries — it
reshapes how an aircraft is designed,
scheduled, and used. In this context,
the central question shifts: not whether
electric flight is possible, but how its
limitations redefine what is practical.

A New Category In General Aviation

Certified by EASA in 2020, the Velis Electro became the
first fully electric aircraft approved for commercial use,
marking a significant milestone in general aviation.
Unlike experimental or prototype electric aircraft,
it operates within established regulatory frameworks,
positioning it as a practical rather than conceptual
platform.
Its role is clearly defined: flight training. Rather
than attempting to replicate the mission profile of
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conventional piston aircraft, the Velis Electro aligns its
capabilities with circuit training, short-duration sorties,
and repetitive operations — environments where its
characteristics offer operational advantages.

Design And Configuration

Based on Pipistrel’s proven light aircraft platform,

the Velis Electro adopts a conventional low-wing
configuration with a two-seat cockpit. The most
significant design departure lies in its propulsion system.

The aircraft is powered by the E-811 electric motor,
supported by a dual battery system — one mounted
in the nose and another behind the cabin to maintain
balance. This configuration replaces the traditional fuel
system entirely, resulting in a simplified mechanical
layout with fewer moving parts.

Thermal management becomes a central design
consideration. Dedicated cooling systems regulate both
the motor and battery packs, influencing airflow design
and overall aircraft architecture. The result is an aircraft
where propulsion, weight distribution, and cooling are
tightly integrated.

Safety And Technology



Safety in the Velis Electro is approached through
system monitoring and operational transparency. The
aircraft incorporates a battery management system
that continuously tracks energy state, temperature,
and system health, providing the pilot with real-time
feedback.

The electric powertrain reduces mechanical
complexity, eliminating many of the failure points
associated with internal combustion engines. At the
same time, it introduces new considerations, particularly
around energy management and reserve margins.

From a regulatory perspective, its EASA type
certification represents a significant step — not
only validating the aircraft itself, but establishing a
certification pathway for future electric designs.

Performance And Operation

The Velis Electro is defined as much by its limitations
as by its capabilities. Endurance is approximately 5o
minutes, with additional reserve, positioning it firmly
within short-duration training operations.

This constraint fundamentally reshapes operational
planning. Flight schools must adapt scheduling, charging
cycles, and sortie structure to align with the aircraft’s
energy profile. However, within this framework, the
aircraft offers advantages — including low operating
noise and reduced direct operating costs.

Its quiet operation, typically around 60 dB, also
enables training closer to urban environments,
addressing one of the long-standing constraints of flight
training infrastructure.

AIRCRAFT

Regulation And Market Impact

The Velis Electro’s certification marked a turning
point in how regulators approach electric propulsion.
Rather than adapting existing standards, authorities
were required to interpret and extend certification
frameworks to accommodate new technologies.

In the market, the aircraft represents a shift towards
mission-specific design. Instead of attempting to replace
conventional aircraft across all roles, it demonstrates
how electric propulsion can be effectively integrated into
defined operational niches.

Its impact extends beyond its own production
numbers — serving as a reference point for both
manufacturers and regulators as electric aviation
continues to evolve.

The Velis Electro highlights a fundamental shift in
aviation design logic. Where traditional aircraft are
shaped around performance and range, electric aircraft
are defined by energy availability — introducing a
constraint that influences every aspect of design and
operation.

The Velis Electro makes clear that the transition to
electric flight will not be driven by direct replacement,
but by adaptation. Its limitations are not shortcomings,
but parameters that reshape operational thinking. In
this sense, it represents less a finished solution than a
working framework — offering a practical view of how
new propulsion systems begin to integrate into everyday
aviation.
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EXPERIENCE

The ICON As does not attempt to compete
with conventional general aviation
aircraft on speed, range, or payload.
Instead, it challenges a more fundamental
assumption — that the purpose of

an aircraft is primarily transport. By
rethinking accessibility, handling, and
interaction with the environment, the As
positions flight as an experience rather
than a purely operational task, raising a
broader question: can aircraft design be
shaped as much by human engagement as
by performance?

A New Category In General Aviation

Introduced as a Light Sport Aircraft (LSA), the ICON Ag
emerged at a time when general aviation was seeking
new entry points for pilots. Rather than adapting
existing aircraft concepts, ICON approached the market
from a different direction — designing an aircraft that
would appeal not only to trained pilots, but to a wider
audience drawn to recreational flying.

This repositioning placed the As closer to the
recreational and lifestyle sector than traditional general
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ICON A — REFRAMING FLIGHT AS

Image Credit: ICON

aviation. Its amphibious capability, foldable wings, and
simplified handling characteristics support use cases
that extend beyond structured airport environments,
enabling operation from water, short strips, and remote
locations.

Design And Configuration

The As is a high-wing, two-seat amphibious aircraft
constructed primarily from carbon fibre. It features a
pusher configuration powered by a Rotax 912 iS engine,
mounted above the fuselage to reduce water ingestion
and improve safety during water operations.

A defining element of the design is its integrated hull
and sponson structure, which provides hydrodynamic
stability during water taxi, take-off, and landing. The
wings fold rearward, allowing the aircraft to be stored
in a standard garage or transported by trailer —a
departure from conventional hangar-based ownership.

The cockpit is designed with automotive influences,
prioritising visibility, ergonomic layout, and intuitive
controls, reinforcing the aircraft’s accessibility focus.

Safety And Technology

Safety in the Ag is addressed through design
simplification and flight behaviour rather than



system complexity alone. The aircraft incorporates
a spin-resistant airframe (SRA), developed to reduce
the likelihood of entering a spin and to improve
controllability near stall conditions.

An angle-of-attack (AoA) indicator is integrated as a
primary reference for the pilot, providing a more direct
understanding of lift margin than traditional airspeed-
based cues. In addition, the aircraft is equipped with the
ICON Parachute System (IPS), a whole-aircraft ballistic
parachute designed to provide an emergency recovery
option.

These features reflect an approach to safety that
prioritises prevention and pilot awareness, particularly in
low-altitude recreational flying environments.

Performance And Operation

The ICON As operates within the Light Sport Aircraft
performance envelope, with a cruise speed of
approximately 8o knots and a range of around 400
nautical miles. Its relatively low speed and benign
handling characteristics are intentional, supporting its
role as a recreational platform rather than a transport
solution.

Operationally, the aircraft is optimised for
short-duration flights, water-based operations, and
exploration flying. The ability to transition between
runway and water environments, combined with
its transportability, allows for a level of operational
flexibility uncommon in traditional general aviation
aircraft.

Regulation And Market Impact

Originally certificated under Light Sport Aircraft
regulations, the As operated within a framework
designed to lower barriers to entry for pilots and
manufacturers. More recently, its certification in the

AIRCRAFT il I

FAA Primary Category has expanded its potential for
international acceptance, reflecting an evolution in how
such aircraft are positioned within regulatory systems.

From a market perspective, the As has challenged
conventional definitions of general aviation value.
Rather than prioritising speed or efficiency, it introduced
a model centred on accessibility, recreation, and
user experience. While production and commercial
challenges have influenced its trajectory, its conceptual
impact remains significant in how aviation can be
presented to new audiences.

The ICON As highlights a different pathway for
innovation — one that does not seek to outperform
existing aircraft, but to redefine how they are used. In
doing so, it shifts attention from technical capability
to human interaction, offering a perspective that sits
outside traditional performance-driven design.

The A5 demonstrates that aircraft design can be

shaped by more than engineering efficiency alone. By
prioritising accessibility, usability, and engagement with
the environment, it challenges established expectations
of what general aviation should deliver. Whether or not
it defines a lasting category, it has already broadened
the conversation — showing that how an aircraft is
experienced may be as important as how it performs.

Key Facts

e Engine: Rotax 912 iS (100 hp)

e Cruise speed: approximately 8o KTAS

* Range: approximately 400—420 nautical miles

Configuration: high-wing amphibious, pusher

propeller

Seating: 2 occupants

e Certification: LSA (initial), FAA Primary Category
(recent)

https://www.iconaircraft.com
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RUTAN LONG-EZ - DESIGN BEYOND

CONVENTION

Long before unconventional aircraft
entered mainstream discussion, the Rutan
Long-EZ demonstrated that radically
different configurations could deliver
practical performance. Developed within
the experimental aviation community, it
challenged established norms through its
canard layout, composite construction,
and efficiency-driven design. Its continued
presence today raises a persistent
guestion: how far ahead of the certified
world has experimental design already
travelled?

A New Category In General Aviation

First flown in 1979, the Long-EZ emerged from a period
of intense innovation within the homebuilt aircraft
movement. Rather than operating within traditional
certification pathways, it was designed for amateur
construction — enabling individuals to build and
operate aircraft outside conventional manufacturing
frameworks.

This approach created a parallel stream of aviation
development, where ideas could be tested and refined
without the constraints of standard type certification.
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The Long-EZ became one of the most influential designs
of this movement, with thousands of plans distributed
and a global fleet of owner-built aircraft still in operation
today.

Design And Configuration

The Long-EZ departs fundamentally from conventional
aircraft layout. Its defining feature is the canard
configuration — a small forward wing paired with a
larger main wing — combined with a pusher propeller
mounted at the rear of the fuselage.

This arrangement offers several advantages. The
canard is designed to stall before the main wing,
naturally lowering the nose and reducing the likelihood
of a deep stall. The streamlined fuselage and composite
construction minimise drag, contributing to its long-
range efficiency.

The aircraft is constructed primarily from mouldless
composite materials, a technique that was innovative
at the time and later influenced broader adoption of
composites in general aviation. The tandem seating
arrangement, semi-reclined pilot position, and side-stick
control further distinguish it from conventional designs.

Safety And Technology

Safety in the Long-EZ is largely embedded in its
aerodynamic design rather than dependent on complex



onboard systems. The canard configuration contributes
to inherent stall-resistance characteristics, while the
aircraft’s simplicity reduces mechanical complexity.

However, as with all experimental aircraft, safety
is closely tied to build quality, maintenance, and pilot
familiarity. Unlike type-certified aircraft, each Long-EZ
may differ slightly depending on how it was constructed
and equipped, placing greater responsibility on the
owner-builder and operator.

The design reflects a philosophy in which safety is
achieved through aerodynamic behaviour and pilot
understanding, rather than through layered automation
or system redundancy.

Performance And Operation

The Long-EZ is designed for efficiency and range rather
than raw speed. With a typical cruise speed in the region
of 120-160 knots and a range exceeding 2,000 miles
under certain configurations, it offers long-distance
capability with relatively low fuel consumption.

Its operational profile is shaped by its experimental
classification. Aircraft are individually registered and
maintained, and pilots must be familiar with the specific
characteristics of their aircraft. Despite this, the Long-EZ
has demonstrated remarkable versatility, including long-
duration flights and record-setting performances in its
class.

Regulation And Market Impact

The Long-EZ operates under the experimental amateur-
built (E-AB) category, meaning it is certificated as
airworthy but not type-certified for mass production.
Regulations such as FAA 14 CFR 21.191 require
that the majority of the aircraft be built by amateurs,
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enabling innovation while maintaining regulatory
oversight.

Its impact on aviation extends well beyond its
numbers. The Long-EZ helped popularise canard
configurations and composite construction techniques,
influencing both experimental and certified
aircraft design. It also demonstrated the role of the
experimental sector as a testing ground for ideas that
may later enter mainstream aviation.

The Long-EZ illustrates that innovation in aviation
does not always originate within formal certification
pathways. Instead, it highlights the role of independent
design and experimental development in expanding the
boundaries of what is possible.

The Long-EZ stands as a reminder that
unconventional design is not a recent development,
but an ongoing thread within aviation history. Its
continued operation reflects a design philosophy
grounded in efficiency and simplicity, while its influence
persists in modern aircraft thinking. In this context, the
gap between experimental innovation and certified
application is not one of possibility, but of timing and
adoption.

Key Facts

e Configuration: canard, pusher propeller

e Engine: typically Lycoming piston engines (varies by
build)

Cruise speed: approximately 120-160 KTAS

Range: over 2,000 miles (configuration dependent)
First flight: 1979

Category: Experimental Amateur-Built (E-AB)
Manufacturer [ design origin: Burt Rutan (Rutan
Aircraft Factory)

https://burtrutan.com

Image Credit: Rutan Aircraft
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CHARTER AVIATION IN PRACTICE:
DEMAND, FLEXIBILITY AND THE
TECHNOLOGY SHIFT AHEAD

By Yolanda Vermeulen

Charter aviation is no longer a niche
luxury; it is a critical enabler of
connectivity in regions where scheduled
networks fall short. As demand patterns
evolve and operational pressures intensify,
emerging technologies are reshaping how
operators deliver flexibility, reliability,

and value within an increasingly complex
aviation environment.

Historically perceived as a premium or discretionary
service, charter aviation has matured into an essential
component of the global air transport system, providing
a practical solution for the movement of passengers and
cargo where time, access, and operational continuity are
critical.

At its core, charter aviation derives its value from
the ability to operate beyond the constraints of fixed
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schedules and predefined routes. While scheduled
carriers prioritise high-density, commercially viable
corridors, charter operators provide access to secondary
cities, remote airfields, and operationally challenging
locations. This capability is particularly significant across
Africa and other emerging markets, where infrastructure
limitations restrict scheduled connectivity. In sectors
such as mining, energy, conservation, and high-end
tourism, charter aviation ensures continuity where
alternatives are either inefficient or unavailable.

Demand within the charter sector remains inherently
variable. Unlike scheduled aviation, where demand
patterns can be forecast with relative consistency,
charter operations are driven by immediate and often
unpredictable requirements.

These include urgent business travel, operational
disruptions, time-sensitive cargo movements, and
high-value leisure travel. This variability reinforces the
sector’s core strength—responsiveness—but introduces
operational complexity. Aircraft utilisation remains
uneven, with repositioning sectors and empty-leg flights
impacting efficiency. While digital tools and data-

Image Credit: © WAN



driven approaches are improving planning and fleet
optimisation, the nature of the sector remains defined
by flexibility rather than uniform efficiency.

Delivering this flexibility requires a sustained level
of operational readiness. Aircraft must be available at
short notice, crews must operate within strict regulatory
duty limitations, and operators must maintain access to
a wide network of airports and support services. These
requirements introduce significant cost pressures.

Fuel volatility, maintenance demands, regulatory
compliance, and increasing insurance and security
obligations all contribute to a challenging operating
environment. For smaller operators in particular,
maintaining this balance is critical.

In response, alternative commercial models such
as fractional ownership and shared charter solutions
are gaining traction. These approaches aim to stabilise
revenue streams while preserving the operational agility
that defines the sector.

Technology is increasingly central to charter aviation,
moving from a supplementary function to a core
operational capability. Advancements in predictive
maintenance, supported by aircraft data and analytics,
enable operators to anticipate technical issues before
they result in disruption. This enhances dispatch
reliability and reduces unscheduled maintenance
events—critical factors in a sector where each flight is
mission-specific.

At the same time, digital booking and fleet
management systems are transforming service delivery.
Real-time pricing, improved fleet visibility, and faster
response times are becoming standard expectations,
supporting a shift toward a hybrid model where
personalised service is reinforced by digital efficiency.

Inflight connectivity is also evolving rapidly. High-
speed internet access is now expected, particularly
within the corporate segment, supporting both
passenger productivity and enhanced operational
awareness.

However, increased digital integration introduces
new risks. Cybersecurity is emerging as a critical
operational consideration, with systems related to
booking, payments, passenger data, and aircraft
connectivity presenting potential vulnerabilities that
require structured governance and proactive security
measures.

Sustainability considerations are becoming
increasingly influential within the charter sector.
Sustainable aviation fuel represents the most immediate
pathway to reducing emissions, while regulatory
frameworks and corporate procurement requirements
are placing greater emphasis on environmental
performance.

These developments introduce additional cost
pressures, particularly given the limited availability and
higher cost of sustainable fuel. Operators must therefore
balance environmental responsibility with economic
viability, as sustainability increasingly influences market
access and competitive positioning.

Despite technological advancements and evolving
market dynamics, the fundamental principles of charter
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aviation remain unchanged. Operational success
continues to depend on aircraft availability, requlatory
compliance, safety and security assurance, and the
consistent delivery of service.

Technology enhances these capabilities; it does not
replace them. Rather, it increases transparency and
raises the standard of operational performance across
the industry.

Charter aviation operates within a framework
defined by competing demands—flexibility versus cost,
responsiveness versus control, and customisation versus
standardisation. Technology will play an increasingly
important role in enabling operators to manage these
pressures. However, it remains an enabler rather than a
substitute for sound operational practices.

Ultimately, success in charter aviation will continue
to be defined by the consistent delivery of safe, reliable,
and efficient operations. While technology refines the
process, it is operational discipline that determines the
outcome.

Yolanda Vermeulen is the CEO of Ardent Aviation Group
Pty Ltd, a South African-based, SACAA-approved
(SACAA/[10955/ASTO) aviation security training
organisation and boutique consultancy. A senior
Aviation Security and Dangerous Goods specialist, she
focuses on regulatory compliance, risk control, and
operational integrity, supporting AOCs, Regulated
Agents, and Known Consignors in achieving seamless,
audit-ready compliance. As a SACAA-approved Aviation
Security Training Instructor (ASTI), Yolanda combines
technical expertise with practical implementation,
enabling organisations to embed disciplined security
practices while maintaining operational focus.

For more information visit:
https://www.ardentaviation.co.za/
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AIR DATA AND AVIONICS TESTING
IN MODERN MAINTENANCE

ENVIRONMENTS

Aircraft maintenance environments

are under increasing pressure to improve
efficiency while maintaining strict
compliance standards. The integration
of air data and avionics testing systems
is emerging as a practical response to
these operational demands.

From Discrete Systems To
Integrated Testing

Aircraft maintenance has traditionally relied on separate
systems for air data and avionics testing. While effective,
this approach often introduces complexity in workflow
management, equipment handling, and inspection time.

ATEQ Aviation'’s portfolio has historically been
centred around air data testing, with its ADSE range
widely used in pitot-static testing and compliance
verification. The recent integration of avionics
testing capability represents a shift towards a more
consolidated maintenance approach.

This evolution reflects a broader industry
requirement: reducing equipment fragmentation while
maintaining precision and compliance.
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Expanding Capabilit
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The introduction of the T-RX avionics tester into ATEQ
Aviation’s portfolio extends its capability beyond air data
systems into avionics verification.

Designed as a compact, standalone unit, the T-RX
is field-ready and capable of supporting a wide range
of avionics testing across multiple systems. Built on
a modern software-defined radio (SDR) platform
and incorporating an internal antenna, the systemis
structured for flexibility and ease of deployment. This
architecture enables testing across communication,
navigation, surveillance, and transponder functions,
while supporting a scalable, future-oriented approach to
avionics verification.

Its ability to perform over 100 tests across 17 systems
from a single platform positions it as a multi-functional
tool within maintenance environments.

From an operational perspective, this reduces the
need for multiple test devices and simplifies equipment
management on the hangar floor, making the new
ATEQ Aviation T-RX the ideal solution for modern MRO
worflows.



Supporting Compliance And Inspection
Workflows

The integration of air data and avionics testing allows
maintenance organisations to perform key compliance
checks more efficiently.

By combining air data test sets with avionics
testing capability, maintenance teams are able to
complete inspection procedures required for continued
airworthiness within a more streamlined workflow.

This includes the ability to conduct pitot-static and
avionics verification as part of a coordinated process,
reducing downtime and improving turnaround times.

For avionics shops and MRO operators, the
operational benefit lies in the ability to manage testing
requirements with fewer systems, while maintaining
consistency in measurement and reporting.

Operational Efficiency In Practice

Beyond capability, the practical design of testing
equipment plays a significant role in day-to-day
operations.

The T-RX platform is designed to be portable and
easy to deploy, with automated reporting functions and
simplified test result outputs.

These features support technicians working in time-
sensitive environments, where setup time, usability, and
clarity of results directly affect operational efficiency.

In addition, the reduction in equipment footprint
contributes to more manageable working environments,
particularly in smaller or high-throughput maintenance
facilities.

Positioning Within The Maintenance
Environment
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The integration of avionics testing into ATEQ's offering

is not simply an expansion of product range, but a

repositioning within the maintenance ecosystem.
Rather than supplying discrete tools, the focus

shifts towards enabling a more connected testing

environment — where air data and avionics systems are

verified within a unified operational framework.

This approach aligns with the needs of:

¢ Maintenance, Repair and Overhaul (MRO)

organisations

e Avionics workshops

e Aircraft manufacturers

* AOG response teams

Each of these environments benefits from reduced

complexity and improved workflow continuity.

A Practical Shift In Testing Approach

As aircraft systems become more integrated, the tools
used to maintain them are following a similar path.

The combination of established air data testing
platforms with expanded avionics capability reflects
a practical shift in how maintenance organisations
approach testing and compliance.

Rather than adding layers of equipment, the trend is
moving towards consolidation — supporting efficiency
without compromising accuracy.

ATEQ Aviation’s expanded testing portfolio illustrates
a broader transition within aircraft maintenance: from
segmented testing processes to integrated operational
systems.

For maintenance organisations, the focus is no longer
only on capability, but on how that capability fits into
the wider workflow — reducing complexity, supporting
compliance, and improving overall efficiency.

For more information, visit: https://www.ateq-aviation.com
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INFRASTRUCTURE LAG: THE
CONSTRAINT SHAPING GENERAL

AVIATION GROWTH

By Keith Fryer

Across general aviation, aircraft are
evolving faster than the environments
that support them. While propulsion
systems, materials, and utilisation models
continue to advance, the infrastructure
on which aviation depends — hangars,
airfields, and ground systems — remains
largely unchanged. The result is a growing
disconnect that is beginning to shape not
only operations, but the future trajectory
of the sector.

Hangar Availability: A Constraint Hiding In
Plain Sight

In many regions, the shortage of hangar space has
shifted from inconvenience to operational constraint.

In South Africa, this is evident at several established
airfields, where waiting lists for hangar space extend for
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months — if not years. Operators are increasingly forced
into shared arrangements or, more commonly, to leave
aircraft exposed on open aprons.

The implications are practical and measurable. Aircraft
parked outside experience accelerated wear: UV
degradation affects composites and interiors, corrosion
risk increases, and maintenance cycles shorten. Over
time, this directly impacts residual value.

Cost adds a second layer of pressure. Where hangarage
is available, pricing has risen sharply, particularly at
airfields near urban centres. For private owners, this
becomes a significant component of total ownership
cost — sometimes enough to delay or deter acquisition.
For commercial operators and flight schools, the impact
is more immediate. Limited hangar access can constrain
fleet expansion, regardless of demand.

Airfield Access: Shrinking Footprints

Running parallel to the hangar shortage is a gradual
reduction in accessible airfields.

Smaller airfields — once central to general aviation —
are increasingly vulnerable to urban expansion. Facilities



that were historically located on the outskirts of cities
now find themselves surrounded by residential and
commercial development. Noise concerns, rising land
values, and zoning pressures often follow.

In South Africa, several smaller strips have already

been repurposed or face uncertain futures. This trend

is mirrored globally, with closures in Europe, North
America, and parts of Asia frequently driven by short-
term economic priorities rather than long-term aviation
needs.

Privately operated airfields have, in some cases, filled
part of this gap. While often well maintained and
community-driven, they introduce variability in access.
Membership requirements, operational restrictions, and
limited capacity can fragment what was once a more
open network.

The net effect is clear: fewer places to base, operate, and
maintain aircraft.

Aircraft Evolution Vs Infrastructure Reality

Modern aircraft are not only different — they place new
demands on their environment.

Composite airframes, for example, benefit significantly
from controlled storage conditions. Prolonged exposure
to weather can affect both structural integrity and
surface finish, making hangarage more critical than it
was for earlier metal aircraft.

Electric and hybrid-electric aircraft introduce an
additional layer of complexity. Charging infrastructure,
power availability, and safety protocols are not yet
standardised across most general aviation airfields.
While demonstration projects and pilot programmes
exist, widespread readiness remains limited.

Even conventional aircraft are evolving in ways that
challenge existing infrastructure. Advanced avionics
require specialised maintenance environments, while
increased reliance on software and diagnostics demands
connectivity that many smaller airfields do not provide.
Environmental considerations are also becoming more
prominent. Stormwater management, fuel handling
regulations, and emissions policies are placing new
demands on facilities that were not designed with these
requirements in mind.

Operational Implications: Decisions
Shaped On The Ground

Infrastructure limitations are no longer a background
issue — they are influencing operational decisions in real
time.

Aircraft utilisation is directly affected. Owners

without reliable hangar access may fly less frequently,
particularly in regions with variable weather. Flight
schools may limit student intake based not on instructor
availability or aircraft numbers, but on parking and
maintenance capacity.

Training pipelines, already under pressure globally,

are sensitive to these constraints. Reduced access to
suitable airfields or congested circuits can limit efficiency
and throughput.

INFRASTRUCTURE

Ownership decisions are increasingly shaped by
infrastructure availability. Prospective buyers are asking
not only what aircraft to purchase, but where it will be
based. In some cases, the absence of a clear answer halts
the decision entirely.

Across the broader ecosystem, the effects are
cumulative. Reduced utilisation impacts maintenance
providers, fuel suppliers, training organisations, and
ultimately the sustainability of aviation communities.

A Global Pattern, Seen Through Local
Realities

While South Africa provides clear examples of these
dynamics, the underlying pattern is global.

In the United States, hangar shortages at popular
general aviation airports are well documented. In parts
of Europe, regulatory and environmental pressures
have constrained both infrastructure expansion and
airfield retention. In rapidly urbanising regions of Asia,
land competition has made new airfield development
increasingly complex.

What differs is not the trend, but the rate and local
context.

South Africa’s mix of established airfields, privately
operated strips, and emerging aviation initiatives
highlights both the resilience of the general aviation
community and the structural challenges that may limit
future growth.

Closing The Gap

The disconnect between aircraft evolution and
infrastructure readiness is not insurmountable — but it
does require recognition.

Infrastructure has traditionally been treated as static,
designed to serve for decades with only incremental
upgrades. That model is now under pressure. As

aircraft technology and utilisation evolve more rapidly,
infrastructure must become more adaptable.

This does not necessarily imply large-scale
development. In many cases, targeted improvements —
modular hangar solutions, scalable power infrastructure,
and better land-use protection for airfields — can deliver
meaningful gains.

Equally important is policy. Recognising airfields as
strategic assets, rather than surplus land, is a critical step
in maintaining the operational fabric of aviation.

The Operational Reality

Aviation does not function in the air alone. It is grounded
— literally — in the quality, availability, and accessibility
of its infrastructure.

As the industry continues to innovate, the question is
not whether aircraft will evolve — they will. The question
is whether the ground environment will keep pace.

At present, the evidence suggests it is not — and until
that gap is addressed, infrastructure will remain one of
the defining constraints on general aviation’s next phase
of growth.
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THE ROLE OF SIMULATOR-BASED

TRAINING IN GENERAL AVIATION

By Alfredo Schulz

Flight simulation has evolved from crude
mechanical devices into a core pillar

of modern aviation training. Today, it
enables pilots to safely develop and
maintain the skills required to handle
complex, high-risk scenarios that cannot
be replicated in an aircraft.

A Short History Of Flight Simulators

The need for simulating flight arose shortly after aircraft
became operational. Initially, flight simulators were very
crude devices intended to help pilots better understand
flight and the basics of control. An example of this

type of device was the Sanders Teacher (ca. 1910). It
consisted of an actual aircraft mounted on a universal
joint, allowing it to respond to aerodynamic forces while
remaining tethered to the ground.

Around the 1930s, the Link Trainer was introduced
and provided one of the first dedicated instrument
flight training platforms to teach and develop the skills
required for safe flight in poor visibility conditions. It
proved itself an invaluable asset in training flight crews
and preparing them for operational duty during WWILI.

The 19505 saw the introduction of flight simulators
equipped with rudimentary visuals, sound, and motion
systems, aimed at training both military and civilian
commercial pilots. The advent of digital computing in
the 1960s revolutionised flight simulation by enabling
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real-time simulation and significantly improved visual
systems, paving the way for higher fidelity and more
immersive training scenarios.

The 1970s saw the development and regulatory
implementation of flight simulation technical standards,
ensuring a uniform level of quality and effectiveness of
training regardless of the simulator used. Since then,
the rapid pace of technological evolution has been
mirrored in the capability of modern flight simulators,
whether motion or non-motion devices. This has led to
a significant expansion in their application for training,
testing, and checking flight crews across a wide range of
missions.

This also extends to the modern home or hobbyist’s
highly realistic and affordable flight simulator—
something that would have been unimaginable in the
early days of aviation.

Simulators In The Future

The continued evolution of simulation technology

is centred on the integration of Virtual Reality (VR),
Augmented Reality (AR), haptic feedback systems,
and Artificial Intelligence (Al) to further improve
realism, fidelity, and immersion, while enabling more
personalised training scenarios.

The introduction of pilot stress and workload
monitoring during simulated sessions could provide
valuable datasets for developing more targeted
training programmes, as well as refining Standard
Operating Procedures (SOPs) for handling abnormal and
emergency situations. This would directly contribute to
improved flight safety



Simulator Training

The ability to provide pilots with training and experience
in handling rare or dangerous situations—either
impossible or too risky to practise in a real aircraft—is
one of the cornerstones of flight simulation.

Modern simulators can replicate a wide range
of general and highly specific emergencies. These
include scenarios triggered by aerodynamic or weather
phenomena, aircraft system or engine failures, and
even bird strikes. These can be introduced individually
or in combination, creating a vast range of training
permutations.

By practising these scenarios in a simulator, pilots can
develop the necessary skills and confidence—whether in
single-crew or multi-crew operations—to handle them
safely in real-world conditions.

Part 60 of the South African Civil Aviation Regulations
(SACARs) and Technical Standards (SACATS) governs
the qualification and use of simulators, collectively
referred to as Flight Simulation Training Devices
(FSTDs). It defines qualification categories such as
generic, type representative, type specific, motion, and
non-motion devices, along with associated standards
and training credits.

Other regulatory elements, including Parts 61,
135, and 121, provide further guidance—sometimes
mandatory—on the use of FSTDs. For example, Part
61 mandates that where a type-specific simulator is
available locally or internationally, it must be used for
training towards that aircraft type rating.

Guidance is also provided on which elements of
training and testing should be conducted in simulators
versus in the aircraft.

Examples Include:

e Instrument Flight (IF) training, testing, licence
revalidation, and currency maintenance. Generic
simulators representing a class of aircraft (e.g. Multi
Engine Land — MEL) are adequate, as instrument
flying skills are not aircraft-type specific.

e Training and testing towards aircraft type ratings.
This must be conducted in type-specific simulators
(e.g. Beech 1900, King Air 200, Pilatus PC-12, Boeing
737-800, Airbus A320), as these accurately replicate
aircraft systems and handling characteristics.

e Aircraft type recurrency, Pilot Proficiency Checks
(PPCQ), and Operator Proficiency Checks (OPC).
These programmes should focus on abnormal
and emergency scenarios. There is limited value
in assessing routine operations in an aircraft when
these are already performed daily. The purpose is to
evaluate the crew’s ability to manage situations they
are unlikely to encounter in reality.

* Scenario-based training tailored to specific
airports, routes, and missions relevant to the pilot’s
operational environment.

e Multi-Crew Cooperation (MCC) training, focusing

TRAINING gyl

on effective crew coordination and the practical
application of SOPs.
e RNAV/GPWS training and testing, requiring
simulators with the appropriate additional
qualifications.
All-weather operations (AWOPS) training.
Traffic Collision Avoidance System (TCAS) training.
Ground Proximity Warning System (GPWS) training.
High-risk scenarios that cannot safely be conducted
in an aircraft, such as engine failures on take-off,
wind shear, icing conditions, fire suppression, and
emergency landings.

In general, all these scenarios should be conducted in
accordance with Standard Operating Procedures (SOPs),
whether in single-crew or multi-crew environments.

Another distinct advantage is cost. Simulator training
represents only a fraction of the cost of aircraft-based
training. Even if costs were equivalent, the value of
simulator training would still exceed that of purely
aircraft-based training.

Simulator training is not dependent on weather or
ATC constraints, and it allows pilots to make and correct
mistakes without risk to life or equipment.

In commercial operations such as charter or contract
flying, aircraft used for training represent lost revenue-
generating time. Simulator-based training eliminates
this opportunity cost while improving training
effectiveness.

A recent example is Simuflight's Pilatus PC-12 type-
specific non-motion FSTD. It was developed and built
locally over approximately two years by the Midrand-
based South African company Aviamech, which has a
proven track record in simulator engineering spanning
30 years.

The simulator was installed and commissioned at
Simuflight's Midrand training facility and qualified by
the SACAA, joining existing type-specific FSTDs for the
Beech 1900, King Air 200, and Cessna Caravan.

The availability of locally based type-specific FSTDs
means that South African and African operators no
longer need to incur the significant costs of sending
flight crews abroad for mandatory simulator training.
Simuflight's SACAA-approved training programmes for
the B1go, B200, C208, and PC-12—combining FSTD and
aircraft-based training—offer a cost- and time-efficient
alternative, directly improving operating economics for
the regional aviation industry.

Training is an integral part of aviation, and pilots
and operators cannot function without it. In a modern
environment where technology advances rapidly,
simulators are an indispensable tool for training and
testing aircrew.

The foundation of any training programme must
be solid and safe, starting with course content and the
standard of instruction. This ultimately produces safer,
more competent, and more confident pilots.

For more information visit: www.simuflght.co.za
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OPINION

THE FUTURE FFLYING WILL BE

@ !ina_q&(_'mdit: Sandy-Bayne

SHAPED ONTHE GROUND

By Sandy Bayne

While much of the industry’s attention is
focused on aircraft design and in-flight
innovation, the future of aviation will
ultimately be determined by the strength,
reliability, and resilience of the systems
that support it.

For many, flying once carried a certain romance. It was
something you planned and saved for, and even dressed
up for. Airports felt spacious, and the journey itself

felt special. Today, that world is largely gone. Flying

is far more accessible, which is a good thing, but it is
also more crowded, more pressured, and often more
frustrating.

That shift provides an important insight into the
aviation industry today. The challenge is no longer
how to grow passenger demand. People want to travel
and, in most markets — including South Africa — travel
has moved from being a luxury to a necessity. The real
question now is whether the systems that support
aviation can keep up with the scale, growth, and
increasing complexity of modern air travel.
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Where The Real Pressure Lies

When people talk about the future of aviation, they
often focus on aircraft, route networks, customer
experience, or technology in the cabin. Those elements
are important, but from an operational perspective,
the real pressure points are less visible. They are found
in airport infrastructure, air trafic management,
maintenance standards, systems capacity, and the
quality of decision-making on the ground.

As operations become more complex, margins
for error reduce. Even small disruptions can have
disproportionate effects. Anyone who has travelled
through congested hubs will recognise this: the aircraft
may be ready, the crew prepared, and passengers on
board, yet a delay in any part of the wider system can
quickly cascade across the network.

Capacity, therefore, is not simply a function of fleet
size. It is determined by how effectively the entire
support system — from air traffic control to ground
handling — can operate under pressure.

Complexity Beyond The Aircraft

More aircraft in the sky inevitably creates more



complexity on the ground. Airports require land, runway
capacity, parking bays, terminal infrastructure, road
access, baggage systems, security processes, and skilled
personnel. Air traffic systems must safely manage
increasing movements within constrained airspace,
often with very little room for flexibility.

The industry’s future is therefore tied not only to
technological advancement in aircraft, but to the ability
of these supporting systems to scale reliably. Without
that, growth becomes constrained not by demand, but
by operational limitation.

Resilience Over Efficiency

For many years, efficiency has been the dominant metric
in aviation. Today, resilience is becoming equally, if not
more, important.

The key questions have shifted. It is no longer only
about how efficiently an operation can run under
ideal conditions, but how well it can recover, adapt,
and continue functioning when those conditions
are disrupted. This includes the ability to respond to
infrastructure constraints, system failures, and external
pressures without compromising safety or reliability.

The South African Context

In South Africa, these dynamics are particularly evident.
The country has the potential to be a far stronger
tourism and connectivity hub than it currently is.
Aviation should be a key enabler of that growth.
However, this potential is closely tied to the
performance of the systems that support it.
Infrastructure reliability, execution consistency, and
alignment between decision-making and operational
realities all play a role in determining whether that
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potential can be realised.

There are many committed professionals across
the sector who continue to maintain standards under
pressure. The challenge is not a lack of capability at
operational level, but ensuring that those individuals
are supported with the right tools, leadership, and
frameworks to succeed.

Building For The Future

Addressing these challenges does not necessarily require
wholesale structural change. In many cases, it calls for
more practical engagement, clearer accountability,
and a stronger focus on execution. Bringing the right
operational expertise into decision-making processes
is critical, as is maintaining a clear line of sight between
strategy and implementation.

Despite the pressures, there are reasons for
optimism. Aviation continues to attract highly skilled
and dedicated people, and it is this professionalism
that underpins the industry’s ability to function even in
constrained environments.

An Industry Defined On The Ground

In the end, the future of aviation will not be decided
solely by demand, fleet growth, or technological
innovation. These are important, but they are not the
limiting factors.

It will be determined by the strength of the systems
on the ground — and by the ability of the people who
operate them to ensure that aviation remains safe,
reliable, and capable of supporting continued growth.

Sandy Bayne retired in March 2026 following a long
international aviation career.

Image Credit: WA ©
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e-SAF IN SOUTH AFRICA

Slightly more than twenty years ago, an Irish entrepreneur, Paschal
Phelan and his family immigrated to South Africa after recognising the
potential of South Africa as a country rich in endless sunshine and a
climate favorable for developing Renewable Energy systems.

By Robin Rabec

Just Energy Transitfon...ln Action

Saldahna Bay
e R

Phelan
Green

Building the Local Economy
Creating 3 000 Green Economy Jobs

No European Union Support
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Founded in Cape Town in 2005, the Phelan Green Group
had a strategic vision to develop the world’s lowest cost-
green energy.

Pasqual Phelan is now at the helm of a global plan to
decarbonise air travel with the production of Carbon
Neutral e-SAF

What is E-SAF, and what is South Africa’s role in the
immediate future for the development and production
of e-SAF...?

Climate change is happening, and according to
respected sources, aviation currently accounts for 5%
of global warming and aviation alone is regarded as the
most carbon intensive mode of transport....

While the aviation industry is committed to reducing
carbon emissions, the development of Sustainable
Aviation Fuel (SAF) produced from carbon rich waste
matter including Fats and various blends of vegetable
oils is limited by the scarcity of these “non natural
feedstock’s” as an immediate constraint.

Electro-Sustainable Aviation Fuel or e-SAF is a
SYNTHETIC FUEL produced from sources of renewable
electrical energy created from Wind Turbines, or Solar
Energy extracted from fields of Solar Panels spread
across areas of vacant land of which sunny South Africa
has an abundance.

The real “kicker” to this, is the carbon neutrality of
e-SAF.

When burnt the fuel emits ONLY as much Carbon as
was consumed in the production process.

Renewable Electricity can be used to separate water into
its components of Hydrogen and Oxygen.

CO2 from the atmosphere is further transformed
into Carbon Monoxide on an industrial scale and when
combining with H to forms an enriched Hydro Carbon
Wax compound that can be refined and upgraded into
electro — sustainable aviation fuel: e-SAF

Legislation in both the United Kingdom and
European Union is calling for dramatic decarbonization
standards in the production of Aviation Jet fuels.

Enforced regulations are expected to become
effective in E.U countries by 2030, but in the UK,
legislation enforcing stricter emission controls in
aviation is expected to come into effect as soon as 2028!!

Currently e-SAF is expected to cost Eight times (8 x)
the cost of standard Jet Fuel.

While e-SAF is likely to be similar to conventional Jet
Fuel in both density and thermal efficiency, the synthetic
fuel will serve only as a “drop In” blend with standard
fuel.

Adding 0.7% of the e-SAF delivers a measurable
reduction in the carbon emissions of the propellant fuel.
Initially the 0.7% “drop In” will be added to standard Jet
Fuel uplifts to effectively reduce Carbon emissions into
the atmosphere by jet powered aircraft. This 0.7% “Drop
In” could in later years be increased to as much as a 28%
supplement to the total fuel uplift?

Innovations to reduce costs in sourcing Carbon
Monoxide from substances including crude vegetation
or other forms alien substances to levels suitable
for alleviating the cost of producing the product of
Sustainable Aviation Fuel..

e-SAF JiTe

In November 2023, the Phelan Green Company,
announced an $8o0 Million Dollar investment plan
for the development of an e-SAF production plant at
Saldanha Bay 100 kilometers to the North from Cape
Town

A 6000-hectare site purchased in 2023 at Saldanha
Bay on the West Coast of South Africa was chosen as an
ideal location to establish the Phelan Green processing
plant due to its sun filled climate and favorable coastal
winds prevalent in the area.

The processing and manufacture of the fuel is
planned entirely for export via the Saldanha Bay deep
water harbour is on a direct shipping route to the United
Kingdom and European Union countries

Major airlines in South Africa and those serving South
Africa will however NOT initially benefit from the supply
of e-SAF.

Mandatory requirements for Carbon Reduced fuels
are NOT applicable to aircraft operating along air routes
in and around South Africa..

View the video discussion with Pasqual Phelan,
Chairman of PHELAN GREEN outlining the vision for his
company to produce for export, the first litre of e-SAF
to the United Kingdom in August in 2028 from their
Chemical Plant at Saldanha Bay here:
https://www.worldairnews.co.za/features/

Phelan
eFuols

Paschal Phelan is the founder and Executive Chairman of
Phelan Green Energy . Images Credit: Phalan Green Energy
For more information visit: https://phelangreen.com/
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How sustainability and capability are
reshaping Africa’s maintenance landscape

The Structural Gap In African Mro

A large share of maintenance for African-registered
aircraft continues to be performed outside the
continent. This model introduces structural
inefficiencies, including increased ferry costs, longer
aircraft downtime, and reliance on external capacity.

It also represents a consistent outflow of capital,
limiting the development of local technical ecosystems
and reducing opportunities for skills retention and
industrial growth.

The issue is not new, but it is becoming more
pronounced as fleets expand and operational demands
increase.

Green Maintenance As An Operating
Model

At the inaugural African MRO Conference in Addis
Ababa, Kenya Airways Engineering & Maintenance
positioned sustainability not as a separate initiative, but
as part of a broader operational framework.
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MRO AND THE COST OF DEPENDENCE

Adapted from the Kenya Airways — African MRO
Conference Presentation

Presented under the theme “"Green Maintenance:

Decarbonising the African MRO Value Chain,” the

approach integrates environmental considerations

directly into maintenance processes, infrastructure

planning, and technical workflows.

This includes:

e Scaling physical maintenance infrastructure

* Introducing digital maintenance tools

» Aligning governance with long-term operational
efficiency

Rather than focusing solely on emissions, the model

links sustainability to measurable improvements in

efficiency, cost control, and system resilience.

From Compliance To Capability

The concept of “green maintenance” in this context
reflects a shift from compliance-driven sustainability to
capability-driven operations.

Embedding sustainability into maintenance processes
can:

e Improve turnaround times

e Reduce waste and inefficiencies

e Strengthen supply chain resilience

e Support long-term cost stability

For African operators, these factors are directly linked to
competitiveness.



MRO K5ts

The emphasis is therefore not only environmental, industry targets.
but operational — positioning sustainability as part of The integration of sustainability into maintenance
the core maintenance model rather than an external operations signals a broader transition within the
requirement. aviation sector.

In Africa, this transition is closely tied to the
Building Regional Technical Capacity development of regional capability and the reduction of

structural dependency on external MRO providers.

Kenya Airways’ MRO division operates from Nairobi As the industry evolves, maintenance is no longer
as an EASA Part-145-approved and KCAA-certified a background function — it is becoming a central
organisation, providing base maintenance, line component of operational efficiency, economic
maintenance, and component support across multiple performance, and long-term resilience.

aircraft platforms.
It also serves as an Embraer Authorised Service Centre,
supporting regional operators and contributing to the
development of specialised technical capability within
the continent.

This type of infrastructure is critical to reducing
reliance on external maintenance providers and enabling
more efficient regional operations.

The Role Of Digital And Infrastructure
Investment

The roadmap presented at the conference highlights the
importance of combining physical infrastructure with
digital systems.

Digital maintenance tools enable:

* Predictive maintenance planning

e Improved data integration across fleets

* Enhanced operational visibility

When combined with expanded local infrastructure,
these systems can support a more integrated and
responsive maintenance environment.

A Shift In The Value Chain

The development of regional MRO capability represents
more than a technical evolution — it is a shift in where
value is created within the aviation ecosystem.

By retaining maintenance activity within the continent,
operators can:

e Reduce operational costs

e Improve fleet availability

¢ Build local expertise and employment

e Strengthen the broader aviation value chain

This shift is increasingly seen as essential to supporting
long-term growth in African aviation.

Operational Implications For The Industry

As African carriers continue to expand their fleets and
route networks, the demand for reliable and efficient
maintenance capability will increase.

The ability to deliver maintenance services locally —
aligned with international standards — will become a
key differentiator.

At the same time, sustainability considerations are
likely to become embedded in operational decision-
making, linking maintenance practices with broader

Image Credit: WAN
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I LPN AVIONICS

RETROFITTING CAPABILITY: MODERN
AVIONICS AND THE LEGACY AIRCRAFT

For many general aviation operators,
modernising an aircraft no longer means
replacing the airframe. In many cases, it
means upgrading the cockpit.

Certified retrofit avionics now allow selected legacy
aircraft to gain modern flight display, navigation,
autopilot, and engine-monitoring capabilities, extending
operational usefulness without requiring a new aircraft
purchase.

The Value Of What Already Exists

General aviation still depends heavily on an established
fleet of older aircraft. Many of these airframes remain
useful, but their original instrumentation can impose
limitations in workload, situational awareness, and
maintenance. Retrofit avionics provide one route to
improvement, particularly where the aircraft type,
certification basis, and operator budget support the
upgrade.

This matters because capability in general aviation is
not defined by airframe age alone. In practical terms, a
legacy aircraft with an approved digital retrofit may offer
a very different cockpit environment from the one it left
the factory with.

From Round Dials To Integrated Displays

One of the clearest changes is the move from scattered
analogue instrumentation to integrated digital
presentation. Garmin’s Gl 275, for example, is designed
to fit a standard 3-1/8-inch round cut-out with little or
no panel modification, while the certificated G3X Touch
provides primary flight display, multifunction display,
and, in some applications, engine indication capability
for approved single-engine piston aircraft.

That shift improves more than appearance. It can
simplify instrument scan, consolidate data presentation,
and support features such as synthetic vision, moving
maps, and digital engine monitoring where installed.
The result is a cockpit that can offer better situational
awareness than a traditional “steam gauge” layout,
although the exact gain depends on the aircraft and the
approved system configuration.

A Modular Upgrade Path

One of the practical attractions of retrofit avionics is
that they can often be installed in stages rather than

as a single, all-or-nothing package. Garmin’s product
ecosystem reflects this building-block approach, with
instruments, navigators, engine displays, and autopilots
that can be combined differently depending on aircraft
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eligibility and owner requirements.

That does not make retrofitting simple. Approval status,
compatibility, installation complexity, and cost all
remain important constraints. But it does mean that, for
some operators, capability can be added progressively
instead of waiting for a full fleet replacement cycle.

Safety Features As Part Of The System

Modern retrofit capability is not limited to display
technology. Garmin’s GFC 500 autopilot, for example,
includes functions such as Level Mode, underspeed
protection, and overspeed protection in approved
installations. Garmin also documents Electronic Stability
and Protection as a feature that can provide control
input through the servos when the autopilot is not
engaged, helping to nudge the aircraft back towards its
normal operating envelope.

These features do not eliminate pilot responsibility,
but they do show how retrofit avionics can introduce
forms of system-supported protection into aircraft
that were originally certificated in a much earlier
instrumentation era.

Data And Connectivity

Another notable change is the increasing role of digital
data. Engine and flight information can now be logged
electronically rather than recorded manually, and
Garmin’s PlaneSync capability adds functions such as
automatic database downloads via Wi-Fi or 4G LTE,
together with real-time aircraft status information in
compatible installations.

For operators and maintainers, that begins to shift
the aircraft from being a self-contained cockpit to being
part of a wider information environment. Even so, these
benefits are system-dependent and should not be
treated as universal across the legacy fleet.

Why This Matters In General Aviation

For general aviation, retrofitting is one of the more
practical ways to extend utility, improve situational
awareness, and introduce selected modern safety
functions without moving immediately to a new-
production aircraft. This is especially relevant in a sector
where replacement cost can be difficult to justify and
where proven airframes often remain in service.

Retrofitting does not make every legacy aircraft
equivalent to a new aircraft, nor does it remove the
limitations of the underlying airframe. What it can do is
materially change how that aircraft is flown, navigated,
and managed. Avionics retrofits represent a practical
bridge between the analogue past and today’s digital
reality.
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I S FLIGHT PATH

AERO SOUTH AFRICA: THE INDUSTRY

Image Credit: AERO SA

PLATFORM GENERAL AVIATION NEEDS

In conversation with Show Director Louise Olckers

A working trade environment for a sector
without a natural gathering point.

Aviation does not exist only in aircraft design or airline
networks. It is sustained in the environments where
decisions are made, relationships are formed, and
operational realities are understood.

In Southern Africa, AERO South Africa is emerging as
one such platform — not as a spectacle, but as a working
intersection of the general aviation industry. Six editions
in, the region’s primary dedicated general aviation trade
event is becoming something more considered than the
sum of its parts.

What The Event Is Actually For

There is a particular kind of aviation event that exists in
almost every region — the public airshow, built around
spectacle, crowds, and the visceral appeal of aircraft in
motion. AERO South Africa is not that event, and has
never positioned itself as such.

At its core, AERO South Africa serves the full general
aviation value chain: manufacturers, operators, avionics
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suppliers, maintenance providers, flight training
organisations, and the regulatory bodies that connect
them. The exhibitor range reflects that breadth — from
civilian drones and light sport aircraft to business jets
and helicopters.

What distinguishes the event is not the range of
product on display, but the quality of the audience
engaging with it.

According to the organisers, the visitor profile
is deliberately structured. Fleet operators and
aircraft owners walk the floor alongside flight school
principals, MRO professionals, avionics technicians,
and procurement decision-makers. Regulators attend
not as observers, but as participants. More than 25% of
visitors hold a pilot licence, ensuring that engagement is
informed and operationally grounded.

It is an audience assembled not by open invitation,
but by relevance — and that quality of attendance has
become one of the event’s most defensible strengths.

"The strength of the platform lies in its audience
quality,” says Louise Olckers, Show Director of AERO
South Africa. "For participants, this translates into direct
access to decision-makers and operators within the African
market.”



Who Belongs In The Room

AERO South Africa’s approach is deliberate: maintain
focus, protect engagement quality, and ensure that
participation remains commercially meaningful.

The organisers describe this as the “wider aviation
community” — not a distinction between professional
and recreational participants, but a focus on those
actively engaged in aviation. A private pilot evaluating
an aircraft purchase is as relevant to an OEM as a fleet
operator reviewing expansion options.

The result is an event that remains curated and
commercially focused, while still open to emerging
segments within the industry.

Beyond The Transaction

While the event facilitates real commercial outcomes, its
value extends beyond transactions.

In conversation with organisers, it is clear that the
platform is designed to support informed decision-
making, while also functioning as a knowledge exchange
environment. Conferences and workshops provide
context around regulatory developments, technology
trends, and operational challenges — supporting both
professional development and industry dialogue.

For flight schools assessing fleet investments, or
operators tracking shifts in maintenance and regulatory
environments, the programme surrounding the
exhibition floor is often as valuable as the exhibition
itself.

This positioning — where insight and commercial
opportunity intersect — reflects a considered
understanding of what drives both exhibitor retention
and visitor return.

How Success Is Measured

FLIGHT PATH BeY«

For the organisers, success is defined by outcomes
rather than scale.

Satisfaction levels among both exhibitors and visitors
are reported to be near 9go%, while repeat participation
indicates that meaningful engagements are taking place
— whether concluded at the event or developed over
time.

The organisers report that the 2025 edition attracted
just under 3,000 visitors and 65 exhibiting companies.
For a specialised, regionally focused trade event,
these figures are significant. However, the emphasis
remains not on headcount, but on what that audience
represents.

The Larger Opportunity

AERO South Africa’s trajectory is increasingly tied to
the broader development of the Sub-Saharan aviation
market.

Demand for pilot training, charter services,
agricultural aviation, and emergency response capability
continues to grow. Infrastructure development is
progressing, and regulatory frameworks are evolving.
For manufacturers and suppliers, the region represents
an emerging market with tangible long-term potential.
Within this context, AERO South Africa is positioning
itself as a gateway into that market — connecting global
suppliers with regional operators and decision-makers.

A Platform In Development

AERO South Africa 2026 will take place from 10-12 June
at Lanseria International Airport, Johannesburg.

As aviation continues to evolve, platforms such as AERO
South Africa play a critical role — not in showcasing the
future, but in enabling the decisions that shape it.

Image Credit: AERO SA
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REGULATINASENGER DRONES:

CERTIFICATION, CONTROL AND

COMPETENCE

By Keith Fryer

As drones evolve into passenger-carrying
platforms, aviation must redefine not
only aircraft certification, but the role

of the pilot itself.

From Drone Operator
To Air Mobility Pilot

Today’s drone regulations already provide insight into
how this transition may unfold.

In jurisdictions such as the UAE, operators are
required to register with authorities, complete certified
training, and obtain operational approvals for each
mission. Even for small unmanned systems, the
regulatory philosophy is clear: competence precedes
access.

This framework closely mirrors the foundations of
pilot licensing — training, certification, operational
approval, and continued oversight.

The progression from camera drone to passenger-
carrying aircraft is therefore not a conceptual leap, but
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an evolutionary one. The structure of regulation remains
consistent; what changes is the level of assurance
required.

Dubai: A Regulatory Case Study

Nowhere is this evolution more visible than in Dubai.
Through the UAE General Civil Aviation Authority and
the Dubai Civil Aviation Authority, a comprehensive
AAM framework is already taking shape. This includes
defined air corridors for drone and eVTOL operations,
certification pathways for aircraft and operators, and
standards for vertiports.

This is not theoretical. The region is actively
preparing for routine passenger transport using
autonomous or semi-autonomous aerial systems.

At the core of this approach are three interconnected
elements: aircraft certification, operator certification,
and airspace integration.

Certification Models: Three Pathways

As regulators look ahead, three operational models are
emerging.



The first extends current practice: a remote pilot
controlling the aircraft from the ground. This model
builds on existing UAV frameworks but will require
significantly higher levels of certification.

The second is transitional: an onboard pilot operating
the aircraft in a manner similar to a helicopter or fixed-
wing captain. This would likely introduce a new category
of pilot licence, potentially including type-specific
ratings for eVTOL aircraft.

The third represents a future state: autonomous
systems supervised by a certified operator managing
multiple aircraft. In this model, licensing begins to
resemble a hybrid of air traffic control and unmanned
system command.

Even at the most basic level, current drone
regulations already require formal training and
certification — suggesting that passenger-carrying
operations will demand standards at least as rigorous as
those applied in commercial aviation.

Airspace Integration: The Digital Layer

Advanced air mobility introduces a fundamentally
different operational environment.

High-density, low-altitude urban traffic will need
to coexist with conventional aviation, drones, and
autonomous systems. Managing this complexity
requires a new layer of digital infrastructure.

Frameworks such as unmanned traffic management
(UTM) are being developed to regulate airspace access,
separation standards, communication protocols, and
real-time monitoring.

In this context, certification extends beyond
pilots and aircraft to include software platforms,
communication networks, and service providers.

The Global Gap

While regions such as Dubai are building integrated AAM
ecosystems, much of the world remains in earlier stages
of development.

In many countries, regulation is still focused
on recreational drones or limited commercial UAV
applications. Certification pathways for passenger-
carrying operations remain undefined, and infrastructure
standards — particularly for vertiports — are still
evolving.

Fragmentation between aviation, transport, and
urban planning authorities further complicates progress.

In effect, while some regions are preparing for
operational deployment, others are still determining
where these systems fit within existing frameworks.

Certification Beyond The Aircraft

The future regulatory model for passenger drone
operations will extend beyond traditional aviation
structures.

Certification will apply not only to the aircraft, but to
the entire operational ecosystem — operators, software
systems, infrastructure, and oversight mechanisms.

DRONES

This layered approach reflects the increasing complexity
of modern aviation systems, where safety depends on
the integration of multiple interdependent elements.

In practical terms, certification moves from the
cockpit to the ecosystem.

The Safety Imperative

Carrying passengers fundamentally changes the
regulatory equation.

Unlike cargo operations, human transport introduces
a risk profile where tolerance for system failure
approaches zero. Public confidence, legal liability,
and operational integrity all demand aviation-grade
standards from the outset.

This is why leading regulators are applying
established aviation principles early — building
frameworks before widespread adoption, rather than
responding after the fact.

In this context, advanced air mobility is not being
treated as a separate domain, but as an extension of
aviation itself.

A New Licence To Fly

Aviation has always been built on a simple premise: trust
is earned through certification.

As drones evolve into passenger-carrying aircraft,
that principle remains unchanged — but its application
becomes more complex. Certification expands from
pilots to operators, from aircraft to ecosystems, and
from traditional airspace control to digital traffic
management.

Dubai’s approach illustrates how this transition may
unfold.

For the rest of the world, the message is clear:
the technology is advancing rapidly, but regulatory
frameworks must keep pace.

As in the early days of aviation, those who lead in
certification and regulation will ultimately shape the
future of flight.
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HANGAR TALK

FROM BICYCLES TO BOEINGS

By Rob Garbett
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The Wright brothers worked from a
modest bicycle shop—premises later
relocated by Henry Ford from Dayton,
Ohio to Dearborn, Michigan, where they
remain preserved today. From these
humble beginnings, with limited means
but absolute conviction, they set aviation
on its course toward powered flight.

The American computer scientist Alan Kay once
observed that simple things should be simple, and
complex things should be possible. He also noted that
the best way to predict the future is to invent it. Few
examples illustrate this more clearly than those early
days of flight.

Conviction, more than anything, drives invention.
Without it, the Wright brothers may well have been
remembered only for their bicycles rather than the
flying machine they created. In essence, it was a bicycle
of sorts—constructed from wood, wire, and ingenuity,
powered by a modest four-cylinder, 12-horsepower
engine of their own design. The Wright Flyer was as
much an exercise in belief as it was in engineering.

Over the past 120 years, aviation has evolved from
that single-seat experimental machine into aircraft
capable of carrying hundreds of passengers across
intercontinental distances. The scale and complexity of
modern aviation would have been almost unimaginable
to those early pioneers.

Today, attention is turning to new materials and
configurations that may once again reshape aircraft
design. Research into ultra-light lattice structures,
advanced composites, and adaptive materials continues,
alongside work by NASA and industry partners on
concepts such as shape memory alloys—materials
capable of responding dynamically to temperature and
airflow. At the same time, alternative configurations,
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including blended wing body designs and the Transonic
Truss-Braced Wing under development with Boeing,
are challenging the conventional relationship between
wing and fuselage in pursuit of improved aerodynamic
efficiency.

Such developments do not come easily. They demand
significant investment in specialised tools, advanced
manufacturing processes, and entirely new ways of
thinking about aircraft design and production.

Aviation today accounts for approximately two to
three percent of global greenhouse gas emissions. In
response, considerable effort is being directed towards
reducing the industry’s environmental impact. Airbus,
through its ZEROe programme, is exploring hydrogen
propulsion concepts that would require not only new
fuel systems but also fundamental changes to aircraft
architecture. Electric propulsion, while still constrained
by battery weight and energy density, is beginning
to find practical application in short-haul and training
environments. According to the International Air
Transport Association, sustainable aviation fuel (SAF)
has the potential to reduce lifecycle CO, emissions from
existing aircraft by up to 8o percent.

At the same time, new forms of air mobility are
emerging. Electric vertical take-off and landing aircraft—
eVTOLs—are moving steadily through development
and certification pathways. Urban air mobility concepts
are being explored in several major centres, including
Dubai, where dedicated vertiport infrastructure is
under development to support future operations. These
aircraft, typically designed to carry a small number of
passengers over relatively short distances, represent
a different way of thinking about how aviation may
integrate into urban environments.

Artificial intelligence is also becoming an increasingly
visible part of the aviation landscape. Advanced systems
are being developed to support flight operations,
including the potential for reduced crew configurations
on certain routes. While such developments may be met
with caution within the pilot community, they reflect
a broader shift towards automation in response to
operational and economic pressures.

The future of aviation will be shaped by progress
across multiple fronts—materials, propulsion,
aerodynamics, and avionics—each advancing at its
own pace, yet increasingly interconnected. As these
developments unfold, the challenge will be to ensure
that innovation remains aligned with responsibility.

Looking ahead, one can only hope that as aviation
continues to evolve, the well-being of our planet remains
central to every decision made.
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