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Abstract : A secondary injection system in a diesel engine has benefits: it can be controlled independently without interrupting engine control, it
can be adapted to various layouts for exhaust systems, and it pose no reductant dilution problems compared to post injection systems in the
combustion chamber or other supplemental reductant injections. In a secondary injection system, the efficiency of the catalyst depends on the method
of reducing the supply. The reductant needs to be maintained and optimized with constant pressure, the positions and angles of injector is a very
important factor. The concentration and amount of reductant can be changed by adjusting secondary injection conditions. However, secondary
injection is highly dependent upon the type of injector, injection pressure, atomization, spray technology, etc. Therefore, it is necessary to establish
injection conditions the spray characteristics must be well-understood, such as spray penetration, sauter mean diameter, spray angle, injection
quantity, etc. Uniform distribution of the reductant corresponding to the maximum NOx reduction in the DeNOx catalyst system must also assured.
With this goal in mind, the spray characteristics and impingement plate types of a secondary injector were analyzed using visualization and digital

image processing techniques.
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Fig. 1. Schematic diagram of the impingement plate concept inside
the exhaust pipe for foundation design.
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Fig. 3. Spray visualization systems in the exhaust pipe flow.

Table 1. Experimental conditions of spray visualization for the

impingement plate

Condition
3.8 bar
Castrol, ISO 4113
10 ms
20, 30, 40, 50 g/s
50, 100, 200, 300°C
10,000 fps, 90us exposure

Parameter

Fuel pressure (Piy.)

Fuel type

Injection duration time (Diy)
Air flow (Qur)
Air temperture (Tair)

Visualization conditions
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Fig. 4. RMS images of the spray parallel sectional patterns in the

40 9fs 50 g/s

200TC

300TC
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curved exhaust pipe.

Fig. 52 1AE] |l A o] A2E 100 mmo A ¥l 7] 3 Ui o]
e GUE 7SR Aol g St SUHE
75 AUA ] Lx Gl WoAXARE w7 Yl T= 5]
AA DA AE S Holx] il g7 FE Sk whet
FHow AfAs A& HAh

i Gl MakE Astetr] flske] RMS o] A A2
AR5 Fig 6] e A ejeh o), vt e
oh J1AE Hell A Higel Aol wE AE AU Fig
ob)y= B7] ZEek 71 Ere] Wt W Bt 7l
Agks vekd Lot ¥ emet TR St
upeh o] Abekah Y Ao R LRt 7wt
AA = Are B, SVl 20gs, 3712 %7F 50Tk
100CoM = w71 el FER ]lste] Eeit 74}

A ek

- 886 -



B

o
oF
o
.

;OO
Azl
il
0
N
K
TR
;Of

27 BALA

Mass air flow rate (g/s)

—+—20

—v—30 —a— 40 —e— 50

moves away as the flow
rate and temperature

change.

The wall-wetting point

o (=] (=] (=]
©@ o™ -

(ww) dyy J030a(ur woay saursiq

100 150 200 250 300

50

Air temperature (degree C)

(c) Wall-wetting position

Fig. 6. Variation of the spray dispersion angle and wall-wetting

distance from the injector tip in the curved exhaust pipe.
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Fig. 5. Spray cross-sectional patterns in the curved exhaust pipe.
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Fig. 7. RMS images of the spray parallel sectional patterns for the
Flat and Spoon type in the curved exhaust pipe.
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