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Abstract : Recently, after-treatment devices have been introduced to construction equipment vehicles in compliance
with environmental regulations. However, there is inadequate space to fit such after-treatment devices. SDPF systems
are composed of integrated and simplified existing SCR systems and DPF systems, and making them commercially
available as one. Thus, it is important to configure the SDPF systems, the injection angle, and the flow rate of the
urea water solution. In this paper, the urea spraying process, which is experimentally difficult to perform, is
interpreted and studied as CFD. Hence, a uniformity index is used to estimate mixture quality in front of the SDPF
catalyst, which could also act as an indirect indicator of the de-NOx efficiency of the SCR system. The larger the
angle of the mixer, the better the uniformity index, though there is an increase in pressure drop. Current reports
have presented the geometrical effects of flow mixing with the use of a 3D Computational Fluid Dynamics tool.
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Nomenclature .2
¥ : uniformity index HAdHE =& a8 F2 02 vl Fofo A
G, : inertial resistance factor ol ARE-E AL Stk ek 7] el ik Az o]
N : cell density zgol wpaf A Zharell A &7 ATl O 7
p : pressure st a1 Q)= AR olth v o] A7 A9] A9 =% A
o] o5 wol ARE-F AL laL HlAHA| vjEwFo] wWol
Abbreviation ol thgt vl &7+~ 1A= NOxeF PMS T4l o2 &

A

A
5 7323l x| 7to] o Jomg & =} u

DPF  : diesel particulate filter g e gk Azo] @twlal Qlomw e A 7Ha;
s

=

. . o] AA1E)- AFell o D SkA) o 2~HiA] Al A 7]
SCR  : selective catalyst reduction J ? 2 (L)EH 5.7 2Rk A4 ﬁj = N AeiA ;
A O = UG = o A7 X
SDPF : scr on dpf ;:h‘j = ?QLNOK PM,HC == i;;}ﬂ —r]?f?}i =
A 3] = - S 3l Q
PM  : particulate matter W4 #el Svi(Urea-SCR)SH DPF7F g=1a1 sl

NOx : nitrogen oxides Urea-SCR ] 22812 § 2x(Urea)”} <8 F B = SCR Al
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Fig. 1 Configure of SDPF system for 12 L engine
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Table 1 Cell zone conditions

Item Value
Cell density(N), CPSI 400
DOC/ Porosity 74 %
AOC DOC (7.5" Inch x 6" Inch)
AOC (7.5" Inch x 3" Inch)
Cell density(N), CPSI 200
SDPF Porosity 42 %

SDPF (11.25" Inch x 12" Inch)

2.2.4 AHZA

Hj 7] 7k~ 0] W W = o] 371 A] A A 0 &2 ALES
om ep A& ALEsH7] 918k W 232 RNG k
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Table 2 Boundary conditions”

Item Value
Turbulence model RNGk-¢
Inlet mass flow rate 0.46667 kg/s
Exhaust
xhaus Outlet pressure 0 (atm)
system
Exhaust temp. 702.15K
Number of nozzle 3EA
. Ure,a Cone angle 8.14°
Injection o di 200
system Hole diameter um
liquid temp 333K
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