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Experimental and statistical analysis of water jet
discharged from an annular nozzle

KANG Can, ZHANG Feng, YANG Min-guan, XIAO Sheng-nan
(School of Energy and Power Engineering, Jiangsu University, Zhenjiang Jiangsu 212013, China)

Abstract: Under jet pressures of 11, 12 and 15MPa, free water jet discharged from an annular
nozzle was experimentally studied. The objective is to obtain energy distribution and droplet di-
ameter distribution in the jet flow field. Phase Doppler Particle Anemometry (PDPA) was ap-
plied in measurement of velocity and droplet diameter distributions. Statistical analysis of those
droplets passing through control volumes at different locations was performed. The results indi-
cate that a relatively wide high-velocity zone exists near the jet axis and energy dissipation is slow
along the jet direction. Both velocity and droplet diameter distributions get smoother when the
distance between the transverse section and the nozzle becomes larger. Jet pressure has a compar-
atively evident influence on velocity increase near the jet axis. But the impact exerted on droplet
diameter distribution by increase of jet pressure is unremarkable, Weak turbulent fluctuation oc-
curs near the jet axis where droplet diameter covers a wide range.
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Fig. 1 Sketch of the experiment system
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Fig.2 Annular nozzle and transverse sections
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Table 1 Primary parameters of PDPA system
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Fig.3 Schematic diagram of PDPA
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Fig. 4 Axial velocity distribution under jet pressure of 11MPa
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Fig.§ Axial velocity distributions under different jet pressures
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Fig. 6 Radial velocity distribution under jet pressure of 11MPa
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Fig.8 Radial root mean square velocity distribution
under jet pressure of 11MPa
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Fig. 11 Relation between droplet percentage and axial velocity



12 EE A S -

(201D 25 #

Sx AL W ECE 4 b i 2R 2 3 A B A e TR
K, Bty £ 0 (B 4 B B Bl e U R ER K., 5
WEAXMAGSLEBRAE P HLHENESRENA
BRI, mixt T A B EMN SO SR R
IE R E A 2 e R B AR PR IE B BB, B
DAL BRRBERE S LW ESTE 400 KR, 55
WiJE S138m B 15MPa Bt , X0 RS 4 FRE.

7T & #®

(1) KR R AT - 3RTE 5t Ut 60 BE B 3 5 R 7
EEREE. AH AP ONERERRRR, ZHE
X PAY A% i e 0438 1 9 o O Bk 2 7R R 9 459 5

(2) B3l P 3R oLy T BT 2R A AR KURF
BN RAFEE BRI 2T L KRR B B Bl A
BHONE ZEFENDE RAFRERF LN
WO RAR TR T

(3) 3 o 0 im0 4 45 ) (R /N RO i o5 4
Xt B R AR B i BE Y e 1) BE B3, B BEK
Bk b B R 9 RS A BT . 8 A SR L AL
B 17 ) A o S R ) B o 2 0 A e T 30 A
BEMBEER A SHEREEE X R ZHH
B KHA S RAPBHEITHFIE. ARERN
FAEHREERERNUARBTS%.

B30

[1] GEORGIOU G. Annular liquid jets at high Reynolds
number[]]. International Journal for Numerical Meth-
ods in Fluids. 2003, 42.117-130.

(2] X7, %HR BHEFCHAREFLFERIERE
B[], BB . 2008,20(1):11-14.

[3] BROECKHOVEN T, BROUNS M, VANHERZEELE
J, et al. PIV measurements of a double annular jet for
validation of numerical simulations[C]. 13th Int Symp.
on Applications of Laser Techniques to Fluid Mechan-
ics, Portugal, 26-29 June, 2006,

[4] CHRISTIAN DEL T, LARS B, JURG G, et al. Nu-
merical and experimental investigation of an annular jet
flow with large blockage[J]. Journal of Fluids Engi-
neering, 2004, 126:375-384.

(5] EmME BEASREATRIM]. Z#AE.4ET
Ar K% R AR . 2006,

(6] BEHEN.BER.TET. REKFSREMHO I ARG
$FAE[)]. LK Fiik 14 .2008,22(3):31-35.

(7] kEXR.2FEH.KE0. BETHESRERSLE
HELEMR] fiszh %R, 1999,14(4) . 409-412,

(8] "B . EE. A% REBEFAABRKIBYHLE
[J]. #i% 314k, 2008,23(2):208-214.

(9] wEE.&77k.2%. MAKEHLZEHRLEMES
fEFE R MRS FEE] REDETRESME,
2000, 14(2):54-60.

EEB I
B Q978 B Rt TEA. LHKE
ﬁ EESH TREERSE, BT R
- AL PN B %48 M 0 L & T K S o Bk Bt a4
%, EIRMA T HEEIL A E R B 301 &
(Mo IH K% EE(212013), B R HiE:
I 0511-88780214-8213, E-mail; kangean@® ujs.

edu. cn



