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Experimental Study on Mixing Efficiency of Exhaust Gas and
Reductant According to SCR Mixer Shape
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Abstract This study examined the mixing efficiency of exhaust gas and urea according to the mixer
shape in the SCR system. For the experiment, an SCR simulation system was manufactured, and a
uniformity detector was attached to the catalyst location to measure the uniformity. The experiment was
conducted by setting the exhaust-gas flow rate, temperature, mixer type, and catalyst distance as
variables. The experimental results confirmed the swirl angle analysis, urea number distribution, and
uniformity. The swirl angle experiment of Models A and B confirmed that the swirl angle of Model A was
formed approximately 7 to 8 degrees higher over the entire RPM range. When there was no mixer in
the SCR system, the urea and water were concentrated to one side. Mixer Model A showed an even
distribution overall, and Model B showed a slightly concentrated tendency at the beginning but then
showed a stable distribution of urea. The mixing efficiency of 90%, which was the uniformity target,
could be satisfied in Model A and Model B. In particular, Model A showed excellent results that satisfied
90% efficiency at 10 cm of the catalyst position.
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Fig. 1. Schematic of exhaust system
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Fig. 2. The principle of Selective Catalyst Reduction

NHz + NO — N2 + H20 ()
4NH; + 4NO + O, — 4N, + GH, 2
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Fig. 3. Schematic diagram of SCR system simulator

Table 1. Specification of part components for experiment

Item Specification
Blow Motor |- Maximum Flow : 5,000 lpm
Mass Flow |- Measured Frequency: at 1 + 0.1kHz
Meter - Maximum Detecting Flow : 5,000 [pm
Heater - Voltage and Current: AC 380V
a - Machine work range : 25T to 500 T
Pump - Output : 5HP
- Inlet Pressure : 20 bar
Regulator | Outlet Pressure : 14 bar
NI-9211 - Temperature: (-)40 T to 70 T
9213 - Maximum Voltage : 80mV
~ - Output Range : 6 Vto 30 V
NI-9407 - Temperature: (-)40 T to 70 T
Thermo- |~ Sheath'ed Type(X type) .
couple - Det:ectmg temperature
(-)25T to 1500 T

Fig. 4% Fig. 39] #4%= A#A7|(UD)2] 271 Y A
Zold, wi7| ol AMAE AFareh A4S wigto] HAy
S 9oz HHsREto] F 19719 LEAAE vl
Wiel Al"ste] dgsilct. A% mEIHI
LabviewS ©0]&35}9on 2TAlA9 HR2-9]
10ms] $EE Aot FAE 29718 Aais)

do o ol ndt

7
7

o

--30

Fig. 4. Base setting of uniformity index before experiment
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Table 2. Specification of experimental condition

1,500 to 2,500

Engine RPM from 100 unit
Exhaust gas 200 to 400
Temperature(T) from 50 unit

10 to 40
from 10 unit

Uniformity Detector
Distance (cm)

Non Mixer, Model A,

Mixer Model Model B

Model A Model B

Fig. 5. Stricture of Mixer
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Table 3. Swirl angle experiment result

Swirl angle(®)
RPM
Model A Model B
1500 22.4 13.8
2000 19.1 11.2
2500 18.3 11
3000 15 7.8
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Abbreviation section

SCR : Selective Catalystic Reduction
PM : Particulate Matter

TUI : Temperature Uniformity Index
VUI : Velocity Uniformity Index
MUI : Mass Uniformity Index

UD : Uniformity Detector
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