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Fig.1 Schematic diagram of the experimental system
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2. Compressed water pump
5. By-pass valve Liquid

8. Liquid manometer

11. LS-2000 laser particle analyzer 12. Digital camera

3. Air compressor
6. Liquid flowmeter
9. Gas manometer
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Fig.2 Configuration of the olive-shaped spray atomizer (mm)
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Fig.3 Effect of liquid pressure on the mass flowrates of
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3 SiRENTIEMEE L F RIS

W% 25 55 X A R AL 25 4 5K P P ) . R I H
FIAL, VEmSE LTI, 2 MREIZ I M RN H 1%
A ol ARSI SR B AL S, P50 A A T A 3
(CEEZIS]

M 6 W F H, W2 A0 A bl TR IRAN R A
KA, FURLEAR/NWSE R P B8l e S 25 101 7 )
=90°~98°, 11T B %5 11 7 1] e=14°~16°, A TAE
SUWFST R TEmE 55 T 7 7 I 254k M. AT RLE s BS54k
WIHE S A AR, WigE A R T AR, HE Mz
THARA I E LU DN, R TN 1 5 A58 R
YE.

Nk
—=— Q=100 kg/h
100 | _o— Q=140 kg/h
| —4—k=10%
98 -
Cgm
N]
94 -
92 -
% : “ : : !
0.2 03 04 05

p, (MPa)

K6 % AL M ANRE R &
Fig.6 Effect of liquid pressure on the atomizing angle of spray
3.4 MRMERYEEZURIE 2 HE

FESZBR I TR v e 1) 25 A BT AV R o T
I 5 55 K1~ 29 S AL PR KD 3 5 B AR FEE 1) 22 )
SIATEAR KIS AR RE W AL — i A 1Y) 2 R) 43
A, WREEAA T EAZ Ja g i

e 11 I 5 T 1 R 2 A AT 14°~16° A2
Pk, AR TTAEAIETUZIT ) (AR 1) RL FE 53 A A 1)
RLIEE 3 A

ARSI TR 11 25 0L FEE 43 A i T A K BRI M L
m0mmm“§¢uuﬁﬁﬁ%~AW5 P E R
JLAERE 20 mm BN RS R AR 2> A, R
0 B T 2 *M%E%mthﬁm.%%wgmmﬁ
Ui Q=140 kg/h LREF AN HITEIL T, U2 <A s,
NI AR SFEHE KA — 2R 4 T

M7 AT W5 OV T PRV L O
SMD #5 K, AEPTLBEA 15 Ol RO B 2 Dy 8, W
A4, SMD By, HETIE 25 10 2% (1 1K) SMD X
A FTHEIN, X FEAE SMD f /MR TE A T M, 44> SMD
(17 SR W TR, BEAE SOFEZE k 1989 0, SMD
AN, SR SR AR B, HLR MIAL AR 5 0 R .

200

160 /

120 +
80 fa Ay n

40 -

SMD (um)
N
W »

K7 S AREE R 17 o A

Fig.7 Droplet size distributions of spray in transverse direction
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Experimental Study on a New-type of Fan-shaped Spray Atomizer
ZHOU Jun-hu, ZHOU Lin-hua, YANG Wei-juan, LU Zhi-min, LIU Jian-zhong, CEN Ke-fa

(State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract: Based on the study and analysis of Y-shaped atomizers and their atomization mechanism, a new-type of fan-shaped spray
atomizer is developed and experimentally studied. The flowrate, atomizing angle and Sauter mean diameter (SMD) in the center of
spray under different air and liquid pressures, and the SMD spatial distribution of certain working conditions in transverse and axial
directions are investigated. By fitting liquid flowrates with equation of Y-shaped atomizer, the values of coefficients suitable for
fan-shaped atomizers are obtained, £=0.39, =0.98. The atomizing angle « is approximately between 90° and 98° and varies within
narrow limit. The droplet size distribution of spray in transverse direction is in a “W” shape, and in axial direction the SMD decreases
gradually and becomes steady eventually.

Key words: fan-shaped; liquid atomization; atomizer; droplet size distribution



