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Study on Adaptability to Phase Doppler Method for Diesel Spray
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It is very significant to obtain the information of droplets in an unsteady spray, that is, a diesel spray, to find the
countermeasure against very severe regulation relating to the exhaust gas through a CI engine. One of useful technique
is to apply the Phase Doppler Anemometry (PDA) for this kind of spray. However, there are some limits to measure the
droplet diameter and its velocity because the number of droplets passing though a unit volume is too much dense and
their velocity is also too much fast near the nozzle outlet. This paper describes this kind of limit of PDA.
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Table1 Main dimension of PDA

Diameter of measurement volume D, [mm]| 76.0

Volume length of measurement L, [mm] 0.63
Fringe spacing F, [mm] 2.14
Laser crossing angle L, [deg] 8.13
Receiver angle R, [deg]| 30.0

Table 2 Specification of injection nozzle

Number of holes n 1
Diameter of nozzle hole d [mm] 0.24
Length of nozzle hole I [mm] 1.2
Max. needle lift Loy [Mmm] 0.35
Injection angle a [deg.] 160
Argon ion laser(514nm)
Driver box with optical fiber
Constant volume chamber
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Common rail injection system

Fig.2 Schematic diagram of optics

Table 3 Experimental condition

Injection pressure Piy [MPa] | 60, 80, 100, 120 100 100
Ambient density £, [kg/m’] 39.5 39.5 1.17,186,39.5
Ambient pressure P, [MPa] 20 20 0.10,1.0,20
Injection quantity Q,, [mm?] 20 5, 10, 15, 20 20
Injection duration t,, [ms] 1.66 0.53,0.88,1.18,1.66 1.66
Ambient gas co, Cco, Air, CO,
Temperature T, K] 300 300 300
Fuel JIS second class gas oil
Mie Scattering

i\ /
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Fig.3 Measurement point and spray image
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Fig.14 Effect of injection pressure on measuring capability
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