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The Technology: EDAR

(Emission Detection And Reporting)
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Example EDAR deployment:
Marylebone Road, London, UK
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Example EDAR outputs:
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Gas Audit Evaluation

Simulated Exhaust Gas Release
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* Highly accurate/stable reference
« (Good measure of instrumental accuracy



EDAR CO/CO, x Reference CO, (ppm)

1 1

EDAR CH ,/CO, x Reference CO, (ppmC)

speeds fit (RZ) 500 7 speeds fit (Rz) i
X 60 mph —1.08x-21.5 (0.9957) _ X 60 mph —0.976x-1.99  (0.9977)
+ 45mph —1.05x-9.88 (0.998) E + 45mph —0.965x-0.509 (0.9977)
30000 | | A 30mph —1.05x-16.9 (0.9992) & 400 | 4 30mph —0.975x-0.65 (0.9985) L
15 mph —1.07x-22.5 (0.9917) X 15 mph — 0.963x+0.0904 (0.9993)
&)
Q
o
C
o 300 r
20000 “:-j
o
x
g 200 r
o .
10000 | z
z Gas Audit Results
g 100 .
» Good agreement with
0 ? SR
. 0 500 1000 1500 1 | f
w w w T : ; ; : : ; rererences
0 10000 20000 30000 100 200 300 400 500 2
Reference CO (ppm) Reference NO (ppm) (R >0.99 for CO and
1 1 1 1 1 1 1 1 1 N:’ R 0!95 for HCS)
+ . . .
) . - weets M ®) |  Selectivity e.g. discrete
X 60 mph —1.04x-17.3 (0.9826) ‘ ¢S 1500 | | X 60mph —0.973x+36 (0.9504) =
200 7 + 45mph —1.07x-25  (0.9848) = + 45mph —1x+37.3  (0.9716) h d b
A 30mph —1.02x-20.8 (0.9896) g A 30mph —1.03x-3.61 (0.9796) y rocaroons
15 mph — 1.04x-14.1_(0.9948) & 15mph_—0.993x+6.26 (0.9925)
150 % 4
2 1000 -
9] x
Q2
[0}
100 4
x
p
o)
Q 500 r
50 ~°
S
x
<
0 o
0 L
T T T T T T T T T
0 50 100 150 200 0 500 1000 1500

Reference CH, (ppmC)

Reference C3Hg (ppmCa)



Project

Birmingham and London EDAR
(Emissions Detection And Reporting)
Demonstration and Evaluation

EDAR Developers: HEAT LLC

Project Partners: King’s College London
University of Birmingham
University of Leeds

Project Funding:

DfT LOCAL TRANSPORT AIR QUALITY

ey .'__.'_ y %
CHALLENGE INNOVATION GRANT )
ocToBeR 2015 | Department

for Transport




Real-world Comparison
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EDAR NO/CO,
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EDAR CO/CO,
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EDAR PM [nanomoles.mole™]
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EDAR NO,/CO,

Smooth PEMS Trajectories @
Other PEMS Trajectories
| | ] | |
i %
1!{ /
0.0015 :, ///
0.0010 - /
_ ®
0.0005 —
data  fit (R?)
N @used  —0.0295x"°-0.00014 (0.843)
(0000 ; 0.408x+0.00018  (0.797)
’ excluded
® (all data) 0.360x-0.00025 (0.5632)
| | I I |
0.000 0.001 0.002 0.003 0.004

PEMS NO,/CO,

PEMS Comparisons
» Good agreement
(within experimental
limits)

« R2>0.80 for NO,/CO,
(but arguably least
certain measurement)



O3 and NO (ppm)
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» Measurement required correction for post-exhaust chemistry
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O3 and NO (ppm)

| = CARO1 ® CAR02 © HGVO1 e
0; LGV0O1 e HGV02 e
150 I 435 | | | = L
B 0.014 ~ /;
100 L 410 g /
0.012 —
50 I 385 ,./
/N ~ 0.010
B T T T T T T = O
0 5 10 15 20 25 30 Q /
Local Time (seconds) &)
Z 0.008 9= ®
o — i —
< A
o) /
W 0.006 -
b
e
Vs

0.004
/ fit (R?%)

—-1.056x+0.0026  0.862

0.002

| | I I I |
0.002 0.004 0.006 0.008 0.010 0.012

SNIFFER NO/CO,

SNIFFER (car chaser) Comparisons
*Good agreement (within experimental limits)
e.g. R2>0.85 for NO/CO,
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Conclusions

From the CDPHE/ERG Simulated Exhaust Gas Study:

EDAR has:
* High instrumental accuracy (e.g., R2>0.99 CO, NO; >0.95 HCs)
 Low drift and negligible speed dependency

From the UoB/UoL/KCL Real-world Comparison:

(In conventional use) EDAR was:
* In good agreement with other real-world measurement methods

e.g., NO/CO, R?=0.96 and 0.86 for PEMS and SNIFFER, respectively
* Results for NO, and PM were also highly encouraging

NOTE: while we cannot say unequivocally that EDAR performs as
well in the real-world as it does relative to a simulated exhaust gas,
we have no evidence that it does not

BUT more generally...

This combination provides a comprehensive basis for the independent
third-party evaluation of EDAR (or VERSS) performance



Thank you
...and any questions?
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