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History

1989
Bladon Brothers build first micro gas turbine
1994

Brothers work out how to machine axial flow using 1974 primitive EDM machinery
2002
Bladon Jets is formed and patents are filed
2004

Bladon Jets axial flow micro gas turbine runs for the first time
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History

2008
Decision made to build business. Funding obtained. 15t patents granted
2018
First MTG12 rolls off the production line
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Products

MTG12 (On the market) MTP40 (In development)
¢ 12 kW « 32 kW (40 kVA)
* Single Phase output * 3 Phase output

« Up to 135,000 rpm « Up to 120,000 rpm




What is a Micro Turbine Generator and how do they work?
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What is a Micro Turbine Generator and how do they work?
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Unit Layout

General Assembly Internal

Item number Description
1 Electrical Assembly
2 Electrical Enclosure Bulkhead
3 High Temperature Dividing Shelf
4 Power Assembly
5 Exhaust Outlet
6 Cold Bulkhead
7 Air Intake Filter
8 Air Intake Hose
9 Motor Generator Unit (MGU)
10 Batteries
11 Air Accumulator
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Why Micro Turbines?

INNOVATING RELIABILITY
One moving part, proven operating capability
LOW MAINTENANCE
Long service intervals, remote monitoring
\’ CLASS-LEADING ENVIRONMENTAL IMPACT
‘, Low noise, emissions & waste, compact footprint
2. | OPTIMISING AFFORDABILITY
El Low running and servicing costs, PaaS offer
STANDALONE, HYBRID or GRID CONNECT
Flexible solution for on-site power & resiliency
IMPROVING ASSET SECURITY
Eliminates fuel theft by blending fuels in one tank
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Markets ) Rysernergy

» Off Grid
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« Backup Telecom Tower Power ‘

* Micro-grid applications

HYBRID RENEWABLE POWER

| FOR TELECOM TOWERS |

We combine wind, solar, battery storage and sustainable
generators to deliver reliable energy at telecom sites.
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The MTG12 Engine

‘/- Ta

« One moving part
 Pressure ratio of 3.5

« Spins up to 135,000 rpm
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Rotordynamics challenge

* MTG12 and MTP40 rotors both run supercritically
« Operate between the 1st and 2"¥ bending modes

Passing through the 15t bending mode requires
* Rapid transit through critical speed
~ + Low level of imbalance

2nd bending mode limits
maximum operating speed
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-
Air bearings

 Turbochargers, running at similar speeds, typically use
either rolling element bearings or hydrodynamics
bearings
 Both require oil
* Limited life

 The Bladon MTGs use Air Foil Bearing technology
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Air bearings

Air foil bearings generate a high pressure air film on which the journals run

Radial/Journal Bearings ThrustBeaHng;
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Air Foil Bearings

Advantages

Oil Free and Low Maintenance
Low Frication

High Speed and Reliability
High Temperature Range
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Challenges

Start/Stop wear
Low Load capacity
Low Stiffness and Damping

Patent: Compliant foil radial bearing
(W0O/2020/192874)
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Thrust Challenge
diffuser
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Charitopoulos, A.G., Visser, R,, Eling, R. and
Papadopoulos, C.I., 2018. Design optimization of
an automotive turbocharger thrust bearing using
a CFD-based THD computational

approach. Lubricants, 6(1), p.21.
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Bearing diameter (mm)
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OFM Thrust Bearings

OAYV Thrust Bearings
turbines 75mm - FB T25 X75

65mm - FB T22 X65

Solar
chillers
Turbo Bladon Thrust Bearings
expanders
i I s 57mm TB
Air Cycle turbines
Machines @) et 47mm TB
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blowers Current MTG12 TB
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Fig.2 Various applications of AFTB
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Noise and Vibration

 Units exhibit near zero vibration
e Ultra low noise (<60dBA at 7 meter)
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Combustion System

e

* Single Can type combustor
« Steady combustion

« More uniform AFR distribution in primary zone compared to
diesel engine

o Air assist atomisation
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Combustion - emissions
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Combustion — Fuel Flexible

* The flexibility to use many
different fuel types

* Protect against fuel supply issues
* Fuels can be mixed in different

ratios 1 :
» Reduction in cost and fuel theft
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Development Roadmap

« Gaseous Combustion

Erhan) Low Grade
aano Biogas

Hydrogen High % H,

B35 Bio-
Fuel Fuel

RoadMap CH4 / High
Grade
Biogas

Blends <30% Blends

« Combined Heat and Power

- m S'

(100%)

Waste Heat
71 kW (64%)

Waste Heat
38 kW (69%)

Fuel In SBLADON |
55 kW
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Electrical Energy

Electrical Energy
12 kW (22%)
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32 kW (30%)
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