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Traditional Remote Sensing
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Advantages:

» Thousands of cars per day
 Split second inspection

* Real world emissions

e Faster & cheaper

Limitations:

eSpecies coverage Is limited -
works best for CO monitoring
*Range is severely limited
«Site selection constrained



TILDAS Remote Sensing
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TILDAS Data Processing

CO2 Column Density (ppm-m)
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High Sensitivity
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NO vs. Manufacturer
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TDL Setup / EPA Parking Lot
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Long Range Remote Sensing
Using TILDAS

5

TILDAS
Instrument |

* Remote sensing of heavy duty diesel NO emissions
across five lanes of traffic on NC-54 in North Carolina



NO and CO, Plumes from Heavy
Duty Diesel on NC-54

NO and CO, Plumes

- NO and CO, plumes =} 1 -
measured at 32 Hz § w07 [ A A
on Route 54 in NC 2wop ) |

- Optical pathlength T e
of approximately
280 ft NO vs. CO, Column Density

« NO emission index -y -
is NO/CO, = Sl ——
0.0101(5) fol_—

0 1000 2000 3000 4000 5000 6000
CO, (ppm-m)



NO, Emission Distributions

Percentage of Remote Sensing Measurements
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QUAD-QC Open Path TILDAS

* Four QC Lasers
with time-
multiplexing

* NO, NO,, N,0O,
NH;,CO

« CO, reference

 Cross-road retro-
reflector

 Range 100 meters




Automobile Exhaust Plume Spectra
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Automobile Exhaust Plume
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Catalytic Converter Warm-up
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Emission Ratios to CO,

Multiple passes with same automobile
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Summary

Tunable IR Laser

Remote Sensing Advantages

* |ncreased sensitivity (10 — 1000 over NDIR)

* Increased specificity (e.g. NH;, N,O, NO,,
iIndividual VOCs)

« Self calibrating (no cal gases required)

* Increased range (up to 100 meters)

« Easlier adjustment for exhaust emission heights
(for HDD measurements)

« Automated/Remote instrument operation
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