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About Oxsensis Ltd. O
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*  We are an aerospaegualified (AS9100) SME located in Harwell
campus, near Oxford (UK).
* Businessector/products: opticasensors for harsh environment.
* Applications:
— aerospace
— gas turbines
— gas & oll
— powergeneration




Background information O
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Features of optical sensors Benefits of optical sensors

* Immunity to EMI - Unaffected by lightning and
. Lightweight electronic noise
- Dielectric materials * Weight savings

(optical fibres are lighter
than copper cables)

* Non-electrical
* Intrinsic safety
* Cost/benefit

- Passive components

*  Multi-parameter




Background information O
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» Both BTS and FPPS have been developed under
the EUfunded ASHLEY project

 After reaching TRL 4 under ASHLEY, the BTS is
now progressing in the NATHhded OASES
project, in collaboration witiMeggitt Sensing
Systems

N\l

ASHLEY

a distributed modular electronics Visit our website www.ashleyproject.eu
strator for multiple tYpes of aircraft
-~
/ >
,f.i/’j c &
Aerospace Growth Partnership



BTS Application challenge O
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- Aircraftbrakes camet veryhot and have to
cool down befordake-off

- We aim to demonstrata noveloptical
temperature sensor thatan survive in such a
harsh environment




BTS Concept/Schematic
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Alumina tube

Alumina tube

Sapphire disc

e The BTSonsistof:

— athin sapphiredisc (temperaturesensitiveelemeny,

— a longaluminatube, whoselength L can betailored accordingo
the requirementgspecytemperaturegradieny,

— acollimatinglens
— anopticalfibre.

« Packaginglevelopmentn progress



BTS Working principle

» The sapphire disc acts
as a FabrpPerot cavity.

- OPD n 2.

- AOPD =
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BTS Test results - 1 O
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* The first prototypes were initially calibrated and tested up to
T =1100C

* Resolution bettethan 0.5C at T = 110C
* Accuracy withikl°’C at T = 110C
* Drift <0.2C after 1200 hours at T = 110D
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BTS Test results - 2 Y
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* The same prototypes were
then tested up to1300°C

« Accuracybetter than+2°C -
at 1300°C 2

- Drift <2C after >400 hours -
at 1300’(: High Temperature St%ﬂlﬁy Test
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BTS development

- New prototypes have
been developed with
ruggedized backnd and
are now being tested

* New fullypackaged
prototypes are being
developed for
ruggedizatioragainst

shock & vibration and  sensortip Core topackage
testing in a realistic

. Hightemperature l Lowtemp.
environment ' i i

L =((15-200) mm,dda@peﬂdigngmmp@ppﬂnation (including! lens
and temperaturesgradient



FPPS — Application and Concept

- The FPPS is an optical
FabryPéerotsensor
designed to measure fuel

temperature and
In an aircraft fuel

* Temperature
measurements al

pressure
oump.

oW

accurate pressure
readings via temperature
compensation in the
algorithm implemented in
our opticalinterrogation

system.

OXSENSIS




FPPS — Working principle O
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* P-sensitive vacuum cavity
enclosed between a thick
T-sensitive sapphire base
and a thin sapphire
diaphragm.

- Diaphragm deflection:
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FPPS Test results - 1 Q
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_ _ FPPS1
In-house P&T calibration test s
- Two sensors were tested at: £ C agiitee, s
~ P =(0.4-1.8) bar LR LR S VF L.
— AP =0.1bar 2 0a SR IS & Y B
— T =(5-70)C < ot
— A T E’C 2 5 ! Pressure [bara]
* Pressure accuradetter than
t1%FS 14 mbar = 0.2 ps L
- Temperature accuracy better 1
than+1°C 7 0F -
- Good repeatability 5o gat,nxitxg  Fay
» Good stability over 400 ® 02 0 iy mngata 1R 1
pressure cycles at T =0 g 06 ’ ’

-0.8

Pressure [bara]

B70°C #45C 20°C X-5°C Xx-30°C -55°C



FPPS Test results - 2

External Fuel Pump Icing Test

- The FPPS has undergone icin
tests at the following

conditions:
-~ P = —B.4)bat
—~ T 20-(@5rC

« The sensor, interrogated with
our optical interrogator, has
shown excellent performance
so far:

Pressure error:

~11 mbar = 0.16_
— Temperature error: -
~0.23C

reference
pressure sensor
/
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Other optical sensors O
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- Highaccuracy (<0.02%FS)
fuel pressure sensors

* Fuel pump pressure
switch

* Oleostrut pressure
sensor (up to 150 bar)

* Accelerometer

* Pressure and temperature
sensors for gas turbines
(up to 70 bar and 100C)




Conclusions

Brake Temperature Sensor

Accuracy at (708 13007C.:
<+1°C

Repeatability at (706 1300)C.:
<+2°C

Resolution better thar0.5°Cat
~1100C

Excellent stability at 110CQ over
>1,200 hours

Low drift (<2C) at 130€C over
>400 hours

Ruggedizatiom progress

OXSENSIS

Fuel Pump Pressure Sensor

Pressure accuracy:
<t1%FS

Temperature accuracy:
<x1°C

Good stability at 78C
after initial burnin period

Excellent performance in
realistic environment



Thank you!
» Thanks for your attention!
Any questions?

* For any queries, please visit our wsite:
WWW.0XSensis.com
or contact:

— Dr Alberto Sposito:
alberto.sposito@oxsensis.com

— Dr David Hemsley:
david.hemsley@oxsensis.com



http://www.oxsensis.com/
mailto:alberto.sposito@oxsensis.com
mailto:david.hemsley@Oxsensis.com

