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Abstract

We have developed a high energy efficiency DeNOx system using an intermittent dielectric barrier discharge, where ammonia radicals
are produced and are injected into NO flow field. The easy energy control for producing ammonia radicals are an important point for the
efficient DeNOx. So far, we have obtained an energy efficiency higher than 200 g/kWh with the assistance of the thermal effect of the ex-
haust gases. During the research, we fond a correlation between the energy efficiency of DeNOx and the residence energy density. The resi-
dence energy density is a product of the residence time of the ammonia gas in the radical injector and the power density consumed in the
DBD plasma, by which we can estimate the energy efficiency even in the case varying the gasp length of the DBD plasma. But, in the
above discussion, the relationship between the ammonia density and NO density has not been considered. In this article, we investigated the

energy efficiency of DeNOx with consideration of mole ratio of the mixed gas for DeNOx.
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Fig.5 A schematic waveform of voltage supplied from a one-
cycle sinusoidal power source,

Radio frequency transformer

l \\ Dielectric barrier
disch
0cs Dielectric —__ lsc/.,a E
power g
/".
Source Electrode=—"
[inF
!
= | Current probe
‘/‘\_/—
S Oscilloscope

X6 BRI L L CELHEEORIE
Fig.6 A schematic diagram of the circuit of DBD generation and
measurement of electrical characteristics.

3.4 ESMBEORTERR

BB % Fig.612 7+, OCSEROH AL, EEE -5
YARLTHAESH, BREBBICHMEN S, $7-. BRI
EFIZ16 nFD* 4 /R #(TDK, Ei{2 nF. 8185, THE
40 kV) BERITbN, HEERIC LA EHETSHT S H
2. FHRICHBEER BRSNS, HEBWL. 16 nF¥+
N F ST EEV,, bT YRR A BEREBE GO
BEHMEE) L, Fheh, BE7e—7 (52 ho=s
ARBRP-60217, 120 Hz~60 MHz, BXE10 mA/mV) . EBEE
TR—=F(T Y bo=s A P-6139A, Eifidc-500 MHz.
BARASEBEGCO. V), BEESa—7F (EIESIHV-P308, -
3dB#ifidc-50 MHz, B AAAEBE de 30 kV) FHEWT, 4
NIV BRI~ (V=2—=F 7 h o= AHBITDS654C
B, RPBEWEEHRS00 MHz, 2.5 GSa/s) TRIFERIZ 1T -
7

3.5 NOxBRzZ e & RaFuha
NOXBREFAR [%]. MEEhZy [QkWhIIZLIFO L S 108
#23h3,




™

> 5 G-50101-1EEE TPS-Vs vs gap length
=4 T T T T T T T

[

g)n L

g4 ]
(] |

>

= = .
g 3

= L

8

= | .
= 2

»—

o L

21 —
-
[5) Flow rate 1.23 Vmin § ]
2 L ! I L 1 I !

A

0 1 2 3 4 5 6 7 8
Gap length [mm]

7 DBDBAAEE
Fig.7 DBD initiation voltage versus gap length for an ammonia
concentration of 1200 ppm and its flow rate of 1.23 1/min.

’ G-50102-IEEE TPS-power vs Vpp
40 v T T T T T T

- G ap length 1.5 mm
|- Cl- G ap length 3 mm 4
-{8- G ap length 5 mm

30 B~ Gaplength 7mm ]
= i
‘
| | 1000 ppm NH;in Ar s
— Flow rate 1.23 Um 4
Tt Vi
g N
(]
=¥

0 4 8 12 16
Applied voltage [kV]
I8 Ry : 10 kHzIZ 3T BIHEES
Fig.8 Electric power consumed in the DBD plasma at gap
lengths of 1.5, 3, 5 and 7 mm (An ammonia concentration of
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