Advanced Research Program

Technology Goal Statements

Technology Project Goals

Ohio State University

Harsh Environment Orthogonal Sensors

Sandia National Laboratory
Speciating Mercury Emissions Monitor

New Light Sources
— Compact, rugged, light weight
— Pumped with reliable, low-cost diode lasers
operating at room temperature
— Narrow linewidth
— Insensitive to:
» Temperature
* Mechanical fluctuations
» Optical power level
* Aging of laser system

Detection of HgCl, by photofragment
emission

+ Development of novel sensor
designs and material combinations
for robust selective gas detection

+ COsensor:1-10,000 ppm

+ CO,sensor:1-10,000 ppm

+ 0O2sensor:1-21%

+ Total NOx sensor :ppb-10,000 ppm
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Detection of Atomic Hg by Resonance laser

induced fluorescence appropriate for multi gas sensor =% 13ppm
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Integrated Micro Sensor

(Temperature and Pressure) Hollow Core Fiber Gas Sensor

- Laser

Fiber filled with
sample gasin
continuous flow

« Raman based spectroscopy for
mixed gas detection using hollow  bi? 4 )
core fiber and compact solid state % I]I \ H
Iaser /— \I\jlotch Dichroi\::

 Universal sensor for gaseous fuels:® ) Fitter  filter
NG, coal syn gas, biomass, landfill

+ Gases include N,, O,, H,, CO,
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Technology Road Map (Summary Chart)
AR Sensors and Controls
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Solid State Micro Sensor Arrays

System/Subsystem Application

Multifunctional NO/NO,/CO/O; () sense — ] =
solid-state sensors NO Sense — DEF.*'E" Variables
— based on conventional NO; Sense] E -
automotive sensor O Sense ] 'F_:: % = =
technology Reference 5 5 > Y N - . - % 1
Fundamentalsensing = 30 ] = & = = = E = E T 3
mechanism based on - - g & £ & 2@ & o = Goals & Threshold
catalytic/material properties = =L e = S ! L L Qals reshocs
Demonstrated 1 ppm = Temperature LTLS50 °C. UTL 800 °C
resolution (e.g. CO) and s Range J
selective detection 2
(g .................................................... FDAH and
Commercializing technology & o UTL 800 °C
. I R R ans | SR ) RS = - Startup
- Licensedtechnology by 0 .S 5 E :
— Developing prototypes : E_ = w Eﬂntlm.mus 600 °C
......................... 5 m DpErEtlﬂnE.
Time (min) E — E.l. LTL< 5 nd [gﬂ%
Selectivity: Response to NO 1n varving O, exhaust gas s E E Response Time sEconas
LTl step response)
el &
© E c | A -
. - : CCcurac +f-2.5°C
Combustion Control and Diagnostics Sensor E -3 .0 g d
=
w E §. :
(CCADS) E E 8 | Drift < +,-'r- 2.5 °C
[:¥]
2 Electrode sensing system to detect E -
flashback, LBO, and dynamics b Pressure Undefined
Licensedto)M5. WOODWARD
Continuing research in monitoring . .
combustion dynamics, use in local fuel Environment Undefined
flow control, & use in high hydrogen o ”
fueled turbines @ _ @ @ = =
Fuel Nozzle Combustion Chamber E‘ E E E E E - &
N N o o i T £ E Design Set Points
< T - = & 3 5
—_— LL | B | =9 e i
L L=
s - a
= i .= B
Axis of = i_: =
e R Sty -I-: -IE E
I-hM;’;s::; Guard i —= é ?_I i
Guard) = = L |
E (- =
- 1 TE ) . = E}i Ranges/Tolerances
L < - U _ e o ¥ 3 = X
=] = : - = o o B - 2 =
= o ol c c -~ E U 5 = = @
I I o] i I I Tm o5 I . = o
—1 — — = = — — T — = :ﬁ
= = = = = = @ @ 3 = T 2 =
- o o = - = E > @ - o = 5

Assessing gap analysis will
address system application
needs and technology
development goals

Planning for programs and
projects will lay out the
timelines and roadmaps for
future research

AR SENSORS & CONTROLS
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Goal: Serve a3 & Dridpe Dotweenr basic and applied resesrch 1 foater the deveicpment and deployment of innovative
Il systems capable of improving efficiency and environmendal performance while reducing coats of advanced coal and

AR Project Goals Tailored to System Application Needs

Advanced Research




