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NOx Conversion Efficiency of HC SCR
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Abgract - This study was amed a anadyzing NOx conversion characterigtics in the HC-SCR with biodiesdl
content changes of the secondary fud injection (BDO, BD10, BD25). Test conditions for temperature were
set t0 290 C, 320 C and 350 'C conddering the upstream temperature of a HC-SCR, didtillation of the
secondary injected fuds and etc. The amount of fud injection was adjusted with a fixed space veocity
of 55,000(1/h). According to the test results of didtillation, the T90 was the same level about 350 C on
al test fuels and the amount of evaporation was reduced a lower than 350 C temperature condition with
increasing biodiesd content. As biodiesdl content which is mixed with the secondary injected fud is
increased, NOXx reduction efficiency was determined to decrease. The difference of the Nox reduction ratio
in a high temperature condition(320 C and 350 C) than the low temperature(290 C) was more significant.
These results are thought to be poor evaporation properties (digtillation) and high molecular weight of the
biodiesd.
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Figure 1. Schematic of HC-SCR
Table 1. Specifications of test engine
Engine Type DGHA
g B (With Turbocharger and Intercooler)
Emission Limits EURO 4
Max Power(ps/rpm) 300 / 2,000
Displacement(cc) 9,960
Maker Hyundai
After Treatment EGR and DOC
Fue type CRDI
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Table 2. Space velocity and exhaust temperature of test engine by test modes
Exhaust mass flow Space Velocity Temperature('C)
Test mode

(kg/h) (1h) AVG Min Max

WHTC 430.8 55,000 2276 137 368
ETC 671.1 85,000 260.6 158 347
NRTC 820.7 105,000 256.5 196 309
WHSC 4274 55,000 2752 147 3%
ESC 8114 103,000 3035 158 382
NRSC 915.2 115,000 2755 130 364

Table 3. Test conditions
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Figure 2. Didtillation of test fuels
Table 4. Properties of test fuels

Results
Items Test Method
BDO BD10 BD25 BD100
Density(kg/m’) KS M 2002 825.1 829.1 8355 884.2
Flash point(‘C) KS M 2719 435 44 45 170
Sulfur Content(mg/kg) KS M 2027 5.891 5.551 5.565 2.088
Distillation(90 %, C) KS M 3405 346.4 346.3 346.2 349.2
Carbon, wt % ASTM D 5291 785 77.1 77.6 717
Hydrogen, wt % ASTM D 5291 13.6 135 13.3 12.1
Low Heating Valug(MJkg) KS M 2057 42512 42207.2 41550.8 37069.3
Higher Heating Value(MJkg) KS M 2057 45576.4 45267.4 44566.1 39804.3
Oxidation Stability(hrs@110C) EE':I 11‘;;21/ 54.79 17.64 9.11 2.96
FAME(g/L) EN 14103:2011 26 124 26.6 96.9
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Figure 3. NOx reduction ratio at 290C
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Figure 4. NOx reduction ratio at 320C
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Figure 5. NOx reduction ratio at 350C
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