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Introduction

• The Hybrid Air Vehicles team have re-examined 

the basic principles behind Lighter-Than-Air 

Science and applied advanced modern 

technology and materials to this 100 year old 

concept. 

• The result is a range of revolutionary products 

with global market potential - demand is being 

driven, in particular, by changing environmental 

and defence requirements. 

• Hybrid Air Vehicles have taken the first steps in 

the creation of a major new, Low Carbon 

Emission, aerospace business. 
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Notional 30 Ton Plant Module in Video

Dimensions:

Length: 45.m

Height: 3.6m

Width: 6.5m

Weight: 

Scale: 30 tons

In future a SkyCat 200 

with a STOL payload of 

200 tons, could do a 

“vertical” takeoff with 

120 tons payload, plus 

100 tons fuel, fly 2,500 

nautical miles at 90KTAs 

and land vertically.
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Video: demonstrator test flights
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Corporate history

The Technical Team has 35+ years experience 

and has built 20 airships, while R&D, 

manufacturing & operations spend has totalled 

more than $500m.

Corporate “DNA” includes Airship Industries, 

Westinghouse & ATG/SkyCat Technologies -

continuity of “Team”.
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HAV‟s Team has been responsible for design, manuf/assy, flight test, maintenance and operation of the 

majority of the programs on the previous slide, as well as being responsible for virtually all the 

certification flight testing and a substantial proportion (up until 1997) of the operation of these vehicles.

HAV heritage

Shell International Gas Program  –
1,800ft long

AD500 – the first ‘modern     
technology’ airship

Skyship 600 - Surveillance 
over 1984 Olympics

The ‘Great Blimp Race’ 
New York

Skyship 500 – advertising and 
passenger operations

Skyship 600 – deploying boarding 
boat for French Navy 

Off-shore trialsUS Navy ODM airship prototype –
CT7 and diesel propulsion

US Navy ODM airship –
CRM 2,200hp diesel main engine

Sentinel 1000 – FAA T.Cat certified StratSat 70ft demonstrator on trial AT-10 hybrid airship – EASA testing Hybrid Air Vehicle – water testing



Hybrid Air Vehicles Ltd PROPRIETARY & PRIOR RIGHTS INFORMATION7

The HAV Team, collectively with 200+ man years of experience, has been engaged in the development, certification and 

operation of modern technology hybrid airships and hybrid air vehicles since 1971.

Technology development route to 

hybrid air vehicles

AD500 – the first ‘modern     
technology’ airship

SkyShip 600 -
Surveillance         
over 1984 Olympics

Hybrid air vehicle

- water testing

Some of the team’s 
airships over New York

AT-10 hybrid airship  
– EASA testing

Sentinel 1000 – FAA 
T.Cat certified 

US Navy ODM airship prototype 
– CT7 and diesel propulsion

Wind Tunnel Test of 
Condor HAV
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HAV products
Hybrid Air Vehicles has 2 primary product areas both based upon HAV principles:

• SkyCat – A large, long-range freighter/logistics support vehicle; and

• Condor – An ultra long-endurance UAV surveillance platform.

Medium Altitude

Manned

High Altitude

Unmanned

Hybrid Air Vehicles

Condor

Condor 
404

Condor 
204 / 204LG

SkyCat 
20

SkyCat

Length: 365 ft

Payload: 50 tonnes

Range: 1,200 miles

Max Speed: 100 Knots

Altitude up to 9,000 ft

Length: 541 ft

Payload: 200 tonnes

Range: 3,200 miles

Max Speed: 95 Knots

Altitude up to 9,000 ft

Condor 204

Length: 149 ft

Payload: 2,000 lbs +

Endurance: 3 days +

Max Speed: 75 Knots

Altitude up to 20,000 ft

Condor 204 LG

Payload: 2,500 lbs +

Length: 365 ft

Payload: 5,000 lbs +

Endurance: 20 days +

Max Speed: 100 Knots

Altitude up to 40,000 ft

Length: 265 ft

Payload: 20 tonnes

Range: 1,100 miles

Max Speed: 80 Knots

Altitude up to 9,000 ft

SkyCat 
200

SkyCat 
50
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Environmental Benefits
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Current Technology Level

+10 year Technology Level 

(20% improvement)

With Hydrogen Fuel 

+10 year Technology Level

(20% improvement)

Current Technology Level

Fixed Wing SkyCat – Hybrid Air Vehicle

Fuel Consumption* vs
Aircraft Productivity

100+ Tonne 

Payload 

Airplane 

Sector e.g.

B747, A380
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Payload 

Airplane 
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e.g. C-130
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Helicopter 
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* Fuel Consumption is measured in Kg of fuel per tonne 

of payload flown 1 km

** Greenhouse Effect Index is the negative impact of the vehicle on the 

atmosphere taking into account fuel consumption and flight altitude (3x 

for aircraft, 1x for SkyCat)
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SkyCat – the concept

What drove the creation of the SkyCat was the Team‟s 
experience in “operations‟‟ which exposed the problems in 
traditional airships and our ability to „design out‟ these 
shortcomings.  

The SkyCat Hybrid Air Vehicle (HAV) is being developed 
to deliver:

• large loads into austere locations;

• in extreme environments;

• with minimal support infrastructure;

• at low cost;

• with minimal environmental impact; and

• vertical heavy lift being developed now.
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Hybrid air vehicles

Aerostatic lift - generated by inert 

helium lift gas – at all times

Vectored thrust lift - take off and 

landing and zero airspeed operation

Aerodynamic lift – generated by 

lifting body hull – in cruise flight

How hybrid air vehicles improve on airships:

Heavier operation - Additional width enhances „lift efficiency‟

compared to „circular‟ hull section. – Really provides the „wing

area‟ to allow 30%+ of overall lift to come from hull shape alone.

More stable on ground - Additional hull width provides

landing system with extra width thus providing greater stability of

vehicle on the ground. Allied to:

• Reduces the „cross flow drag‟ substantially (shape

alone provides circa 3 x reduction in drag).

• Reduces the „cross flow area‟ (windage area very

key to ground handling of LTA vehicles).

• Reduces „height of centroid of side area‟ (thus

reducing overturning moment).

These features provide more than an order of magnitude better

lateral stability on the ground.

More manoeuvrable - More installed power (vs comparable

size airship) and addition of bow thruster provide enhanced low

speed control and position hold capability.

Operational flexibility – minimises ballasting requirement.
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• Minimum Infrastructure Operations  - VTOL/STOL operations 
on land, water, marsh, ice, snow etc.

• Wide Ranging Capabilities  - Multiple applications in Canada 
including, prospecting, oil/mine/gas hardware supply, logistic 
supply to communities, Arctic sovereignty support.

• Environmentally Benign  - No requirement for prepared runways 
or ice roads, greatly reduced CO2 (¼ that of airplanes).

• Scaleable - Initially planned for Canada at 50 & 200 tons payload 
capacity, but with potential to extend to 1000 tons with further 
development.

• Experience - More experience in the new field of HAVs than any 
other company in the world and holder of key World patents. Over 
a 30 year period, have certified & operated many LTA vehicle types 
in many countries.   

SkyCat features
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SkyCat 50

External Dimensions:

• Length 357 ft (109 m)

• Height 182 ft (55.5 m) 

• Width 107 ft (32.6 m) 

Cargo Bay: 

• Cargo floor length 95 ft (29 m) 

• Width 13 ft (  4 m) 

• Height 12 ft (3.6 m)

• Incorporates semi -“skycrane” 

configuration for large external 

loads.

Payload:

• 50 tons

Engines:

• Four P&W Canada PT6 turboprops,

+/-90° vector operation. 
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SkyCat 200

External Dimensions:

• Length 607 ft (185m)

• Height 154 ft (  47m) 

• Width 253 ft (  77m) 

Cargo Bay: 

• Cargo floor length 162.0 ft (49.4m) 

• Width 24.5 ft (  7.5m) 

• Height 16.5 ft (  5.0m)

• Incorporates semi -“skycrane” 

configuration for large external 

loads.

Payload:

• 200 tons

Engines:

• Four P&W Canada CT150 turboprops,

+/-90° vector operation. 
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Cargo bay comparison

AN – 124  108ft l x 20.6ft w x 14.3ft h

C130  55ft l x 10ft w 8.5ft h

SkyCat 50 95ft l x 13ft w x 12ft h

SkyCat 20 72ft l x 11ft w x 9.5ft h

MD11 – F  147ft l x 18ft w x 8.6ft h

SkyCat 200  162ft l x 24.5ft w x 16.5ft h
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SkyCat for Canada
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SkyCat  - cost benefit comparison

Strategic Freight – SkyCat 1000

• Low cost – similar costs to sea freight.

• End to end delivery times – similar to  

airfreight.  Long Range.

• The larger SkyCat the more efficient.

• Point to point delivery – no choke points.

• Low emissions – lower environmental 

impact.

Canada North – SkyCat 20/50

• Low environmental impact.

• SkyCat 50 cheaper than the ice roads and 

1/3rd of the cost of fixed wing.

• Point to point delivery – all terrain landing.

• No specialised ground infrastructure –

hover capable.
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• Why? – Given the challenges of the existing ground based delivery, we 

believe that SkyCat 200 can reduce shipping costs and speed up delivery 

for hardware. 

• Where? – The 134km segment of pipeline surrounding Little Chicago has 

been used as the baseline for comparison.

• How? – SkyCat 200 delivers 160 ton loads of 30” and 10” diameter pipe 

(80ft long) to Norman Wells and 80 ton loads onwards to the pipe trench.

• Method? 

– Airlift pipe bundles from IPSCO mill in Regina to Norman Wells staging 

site (STOL).

– Unload long haul loads at stockpile site / reload short haul loads to the 

trench (Deployed from air hover at 250ft).

– Year round shuttles from mill to YVQ / winter months shuttles YVQ to 

MGP corridor.

– Lowers bundles along corridor for welders to disassemble and move to 

the trench.

Why SkyCat?  (example) 
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SkyCat task outline

Regina Norman 

Wells
Hay 

River

Pipeline 

construction

Task 2
Task 1

Task 1 – Delivery of pipe „bundles‟ year round (circa 160 tons) IPSCO to Norman Wells.

Task 2 – Delivery of pipe „bundles‟ (circa 80 tons) Norman Wells to Trench.

Pipe bundles sized to require no repacking en-route and minimize handling. 
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Pipe load / delivery system

Load / Delivery System:

Pipe bundles of up to 80 
tons delivered from circa 
250 ft above ground level.  

Provides pipe bundle 
alignment with trench 
during delivery, regardless 
of wind direction.

Precision vehicle control to 
facilitate pipe delivery 
within circa 10m in limiting 
weather conditions.*

* Provisionally est. at 30 to 35 
kts windspeed limit for airborne 
hover.
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Routes, distances & assumptions

Little 

Chicago

65km N. of 

L.Chicago

69km S. of 

L.Chicago

Task 2

Task 1

Task 1 –

750km Regina to 

Edmonton then

1280km Edmonton to 

Norman Wells

Task 2 – Norman 

Wells to Pipe route, 

from 186km to 320km

Norman 

Wells 

„stockpile‟

Fuel/Main 

Operating 

Base

Pipe manufr. 

and coating 

plant
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Routes, distances & assumptions

• Task 1

– Pipe bundled at factory into circa 40 ton handing units for 

transportation.

– Each return flight to Norman Wells takes 28 hours (4,000km) carrying 

4 bundles.

– 30” pipe takes 250 flights, 10” pipe takes 50 flights.

• Task 2

– Pipe bundles collected from Norman Wells for delivery to trench.

– Each return flight to pipe trench takes circa 4 hours (500km) carrying 

2 bundles.

– 30” pipe takes 500 flights, 10” pipe takes 100 flights.
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Questions?
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Condor over the Arctic
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Condor – mission flexibility

Potential internal 

mission systems 

volume

Scale

The hybrid air vehicle represents a highly stable unmanned platform capable of carrying 

much larger payloads than traditional airships and UAVs

Condor mission payload areas
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“A Green Solution to 

Canada’s Transport Challenge”


