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Abstract

The static pressure distribution, atomization characteristics and velocity distribution of tapered nozzle swirl
spray is analyzed and then compared with original swirl spray. The static pressure distribution inside the swirl
spray is measured using a piezoresistive pressure transducer. Phase Doppler anemometry (PDA) is applied to
measure and analyze the droplet size and velocity distribution of tapered nozzle and original swirl spray. The
static pressure inside the spray shows the lower value compared to the atmospheric pressure and this pressure
drop is getting attenuated as the taper angle is increased. The droplet size of tapered nozzle spray shows similar
value compared to the original swirl spray at the horizontal mainstream while it shows increased value at vertical
mainstream. The deteriorated atomization characteristics of tapered nozzle spray is improved by applying high
fuel temperature injection without causing the spray collapse. The velocity results show that the larger portion of
fuel is positioned with higher injection velocity, and the smaller portion of fuel is positioned with lower injection
velocity with causing spatially non-uniform mixture distribution.

7249 Zo] ool YT et AxA 2zl A

o SE7} JREE 457 HsiMe darz"e .F
o : AN of 2A AFHEF o &FH(momentum) R VI H
5 : %EAZ 5 54E Aolg & ook Ik S& o
TFEANE AIEEE Aoisr] HAsiA s

1. A B Fu =53¢ Hed gor, 2 FA M o

EAQ Aol AralwFolgtn & F Urh AAle

A BT AR AL 71ERA A o] 4o Zo| Aol F4ge] W B R S8
< gz Y Feoiy, dAMAR OIE =2 7} Azt 8]t (asymmetric) FEIE BHEA HH,
G AH Aol Hgstuzt s w ot @ = Mg BR 2¥3L BHAYeE
T AYA4, 89, eFAeel AT 4 g5 BAE FHAAA A5z
E-mail : csbae@kaist.ac.kr e vy £F7+ du9 PRshe Asirz
TEL : (042)869-3044 FAX : (042)869-5023 FeAdol AdeoE BFEx, AAxEe] vy

* 39, dxger|ed 71AF s ERd g dFE o|FojR|X &Fgtow, HT
** gy AriedTd A £wE¥o] digt APHA AF dA o]




284

a
>
B
Y
MM
=
of
1>

Swirl
msert

Nozzle Bl’ﬁ: i“aﬂuw Creracton {}« :)}
{Diameter © Tmm I S— B &iw, I”m
Smalt hole for static @ A

. Probe : - / At
{Diameter : 0.6m ressune measurement L T——
Beatiogy Chambor Y Opics

Diameter : 0.4mm)

(a) Setup for static pressure measurement (b) Setup for PDA

sK

Fson

Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of the phase Doppler
anemometry system (TSI APV)

Fringe Spacing 3.731m
Number of Fringes 24.2
Received data range 3~20MHz

Frequency shift 5MH:z

Scattering angle 30°

Table 2 Experimental conditions

Taper angle 0°, 50° 70°
Fuel temperature 25°C, 120°C
Injection pressure 50bar

Injection duration 1.5ms, 3ms, 4ms

Fuel Commercial gasoline
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Fig. 3 Temporal static pressure development
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