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Atomization Characteristics of Medical Atomizing Nozzle with
Swirl Core
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Vehicle Engineering , Taiyuan University of Technology, Taiyuan,Shanxi,China;
2. Shanxi Bethune Hospital , Tatyuan ,Shanxi, China)

Abstract: [Purposes] This work is carried out to deeply study the effects of nozzle swirl core on
atomization characteristics in pressurized intraperitoneal aerosol chemotherapy, so order to guide the
selection of nozzle structural parameters in clinical treatment. [Methods] The orthogonal experiment
studies were conducted for gettig the atomization performance parameters such as spray cone angle,
droplet Sauter average diameter, and particle velocity, and obtaining the influences of different param-
eters on the atomization characteristics of the nozzle. [Results] The results show that the particle size
is mainly between 28 and 35 pm, and the width and the end distance of trough are the main factors af-
fecting the atomization characteristics. With the increase of the distance between the trough end and
the center, the spray particle size shows a decreasing trend, while the atomization angle shows an in-

creasing trend. With the gradual increase of the trough width, the particle size of the fog drop appears
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to peak in the middle, and the atomization angle decreases. At 2~3 cm from the outlet, the speed is sta-

ble at 9~11 m/s, and the spray speed is largest in the central area of the center of the fog field. With the

increase of the atomization cone angle, the middle speed of the spray decreases and the range shrinks.

Keywords:intraperitoneal chemotherapy; nozzle; swirl core; atomization characteristics; particle

size distribution
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Fig. 1 Nozzle swirl core structure
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Fig.2 Swirl core parameters
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Fig.3 Experiment system for spray particle size analysis and
speed measurement
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Fig.4 Field photo of spray test experiment
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Table 1~ Orthogonal experimental factors

K- - A
5 /mm b /mm % /mm
1 —0.2 0.36 0.12
2 0 0.48 0.15
3 0.2 0.64 0.21
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Table 2 Orthogonal experimental protocol
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7 0.2 0.36 0.21
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9 0.2 0.64 0.15
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Fig.5 Visual swirl core microscopic measuring device

()#7 (h)#8 ()9

6 HE L A 0 P

Fig. 6 Swirl core observation images
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Table 3 Orthogonal experimental results with granularity
as the evaluation index
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Fig. 7 Effect of each factor on particle size

0.2 036 048 0.64 0.12 0.15 021
A 3 L /mm

95 /mm

3.2 mMRSSHEELAZENXER

Rl 8 & W 55 55 1k Hh 1 &b 45 52 56 Z5 10 T 1 55 b
LRI, 55 A0 AR 0 A I L R 40°~60°, HE 5 1
R, T BE YT ot B T A Y A3 (8] 24 ) 0 A AR
o HAS A PR R OC T 58 55 HE #1465 19 1F 28 52 0 R
e A RTHY, Al BE X 55 A0 AR A T S e, R S X 55 Ak
F BRI YR 2 i e G 55 Ak A R I /N



5% 51

R4 EXXRR-ZRERBEEER
Table 4 Orthogonal experimental results with spray
cone angle as the evaluation index
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Fig.8 Spray cone angles
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Fig.9 Influence of each factor on atomization angle
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Fig. 10 Fog field velocity distributions
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