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Topics Covered
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= Sonic burner
= Setup challenges
= Calibration problems

= Burner tools
* Test methodology
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Sonic Burner
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Initial Laboratory Setup Challenges
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= Safety issue with building the FAA-specified

pressurized fuel vessel

Pressurized Fuel System

Pressure Regulator (in

the range of 0-150 psig) Solenoid or manual
e.g., Bellofram Type 70 ball valve
?E:%S;giz F;Z?(”'gg r")szi'g \A Q Solenoid or Needle valve
inlet, approx $79 ; ; manual ball to cc_mtrol
Pressurized Fuel Fill valve venting Vent to lab or
Compressed air @ Q Air Inlet Vent Q outdoors
(from bottled @

Nitrogen or Air, or

.‘""T i A, if High pressure

itis capable) liquid level sight —
gauge (We use
McMaster Carr
p/n: 3706K23)

Air/N, @ ~125 psig Pressure Vessel (for example,
l l l l l l l l McMaster-Carr p/n 9888K17,
10 gal. horizontal mount steel

<:| vessel, $224) or any suitable
pressure vessel that can

withstand pressures of around
150 psig.

Fuel

This schematic is pretty basic. You
can supplement this design with
Nozzle 5.5 GPH 80 deg-PL, Solenoid or manual v_vhatever ihstrumentation you would
gives 6.0 GPH @125 psig Q welllvelve like to obtain the required data or to
make for easier operation. Some
examples would be a pressure
transducer, remotely operated
solenoid valves, fuel flow meter, etc.

Fuel Outlet
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Initial Laboratory Setup Challenges
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* Pressurized fuel tanks not allowed inside laboratory
confinements per EHS requirement
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Additional Challenge
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= Method of powering igniters had to be developed

F124 Turbulator H215 Stator
Igniter Igniter Wire

Draft T
Fuel Nozzle raft Tube

03125
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Solutions
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= Usage of a 2006 commercially available oil burner
for the purpose of fuel pressurization AND
energizing of the igniters

Fuel Pump 2 Igniter Control Box
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Initial Calibration Problem Areas
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Fuel flow rate
2. Fuel pressure

= Answer to our problems: standardize fuel
temperature
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Fuel Cooling Ice Bath
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Final Fuel Settings
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= After standardizing the fuel temperature we were
able to:

= Achieve the proper fuel flow rate at the FAA specified fuel
pressure within tolerance of the rule

= Reduce the variation from lab-to-lab that existed because
of the various fuel types used throughout industry: Jet A,
JP-8, etc.
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Burnthrough Test Variation
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= Despite the agreement on fuel and air properties,
excess variation still existed when burnthrough test
results on common materials were compared.

= Was the blanket sample holder a cause for variation?
= If not, could the fuel nozzle be the cause for variation?
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Blanket Holder Comparison Tests

Commercial Airplanes | Materials and Process Technology

= Causes of differences:
= Thickness of construction material

= Fixture warping over time
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Final Validation
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* Round robin validation of consistency

Average B.T. Times for 4 Materials on Picture Frame Blanket Holder
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Picture Frame Sample Holder

bopyright@ 2007 Boeing. All rights reserved. Filename.ppt | 13



Burner and Test Apparatus Adjustment
and Dimensioning Tools
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= Test apparatus
adjustment tools

= Thermocouple
rake/sample holder
position tool

= One tool to
adjust
thermocouple
rake and test
specimen
holding
fixture/burner
cone orientation
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Tools To Verify Draft Tube Internal
Parameters
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Thermal Acoustic Insulation materials

Burnthrough Test Method
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= Procedural items
= Vent hood airflow adjustment and verification
= Calorimeter cooling water temp and flow rate
= Data system verification and initialization
= Condition test specimens



Perform
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Burnthrough Test

= Monitor for specimen
breakthrough

= Two minute warm-up

= Move burner to test
specimen

= Start data acquisition, start
timer, start video

* Record fuel/air settings

= Record backside
calorimeter output
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