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Experimental Study on Oscillatory Behavior of Hydraulic Jump Roller
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Abstract : This study conducted an experimental investigation on oscillatory behavior of the hydraulic jump roller.
Based on the similarity of the hydraulic jump and tidal bore, the behavior of the front face of hydraulic jump with
increasing downstream water depth was studied focusing on profile and fluctuation. In this study, for statistical
approach, the ensemble averaging was applied to obtain relevant front profile and compared with the time
averaging. The front profile gets mildly sloped and the fluctuation of the starting point of hydraulic jump decreases

as the downstream water depth increases.

Keywords : hydraulic jump, roller, tidal bore, experiment, imaging technique

1. M

T

kel WA= 55 A T Aukel 24D uk(tidal
borey= & (roller)E A7t} 53] A Tk= 7h3skd

(tidal river)ell X 2437} sbdS&
= Ao g dHe] FAAV) sk .
ofu) ZAshe] A Aspe] o= s 5
a5l el Jwdlohz o5zt 55 el
o} A8t o R VXS A sk ol &1
(roller)2} 31 =< (hydraulic jump)2} AR FEE Holth
(Peregrine and Svendsen, 1978). =2 &&= & Y
Aol oJal] WA wt Gt & S50 e vER
o}, 73k URA 5L oYX 2AF 2 A H o] AT o]F
& dEFE T, 5 ?Ifl Oﬂ?%*% HEa 01011 W‘fﬂoi il
]

EH 314 0] 7}iﬂ —’F %E‘r(Leng
and Chanson, 2015). Chanson(2012)4 AT = B

AN sk,

& =
Eolv 71EE A¥she AU % o]’ E]"‘LO *‘(multlphase
[e]

o
=
o
X
>,
BES
2 I
N
R b
it W
ﬂ‘ 0
bt ot
e w
st o nS’L’
12 j% 2 f
=l rlj _“
> do i
e O g
I oX e
=t 1 Eor
&y ol

E

1999; 5, 2007). =52] 7% AthA] s
N ROt Zhet did Bl thdeEe] S0
o) /\/ﬂ FHE__. ;q]-g};ﬂvj ;q]}\]ol_o:h;]_ Eg]’ ‘_‘ﬁ_
2R FAsHE oAk o MEA o= U
JCH(Murzyn and Chanson, 2009). <= H3A
o7 FHs7] Mol Fe1e] Asg olalsh]
iAo th(Long et al., 1991; Mossa, 1999). %
gH ™ A=of] 9J3) T ALY Al O 2 o)
l A9 A FRE S = ARk o) vl

o B% 27 5= Qlorw ol het st 2

Bk

o
il
=)
lo
e
2% ]
N

W
U
bt
1o
ot Jo —

O
T

] H]I n
H

o
ot
e

kil

L
L

3.
Mo
do0 g
o i oY o

te o

T

o

N
e
)

P

ol _1_>L

:|:‘
e e ot oL

st

-ﬁo

4 e

1y Lo
r& ooy

i)

0.1.4

.33}13}.

2 AT 24 ofsfskad

T =Y e w

& FEA 12 E 5 (Dept of Land, Water Environment Research, Korea Institute of Civil Engineering and Building Technology)
3-8t (Corresponding author: Yonguk Ryu, Dept of Ocean Engineering, Pukyong National University, 45 Yongsoro, Busan
1:

*eha 7| 2T
Rk D
48513, Korea, Tel: +82-51-629-6582, Fax: +82-51-629-6590, yuryu@pknu.ac.kr)



Palglor olF gla Sul) FH ABYE w3
el PO SST 2P} 5
o] el WAL o B e RIS %
7o S RS FESk e £ AT 7
Selvh wel) olde] Ay T 5 2 f4S
F310] Froude 78 AL g 21N W= w5
§ RHEAL, & AR 5 ﬁw 542 483 9

SEEECER R

Zi
>
01)'
E
T
oz
ol
Fr
bl
4>
HJHU
N
—(N

=
o] 7 HEd S AES —}F‘?"i A& Slall 2821
¥ (Shadowgraphy)= 285t GA71HS Agsil e
9] =1k(instantaneous) -3 I Bt Fh-S EASHSITH

2.1 AR A=A

2 Qo] B 0] 10m, % 03m, 0] 04me)
1% 2R ARl ST, 3o B g

PFsshes SR sl nfehdo] 7} felz AREC,
TR FFTFS w07 o]Foix|aL o]F 3l el
FETRF) BRol fEFEE AU F2E o)
il &-o] Htjf 7}‘5Tr0L0007m/s°]U5| T2l st
£ AAste] 5F0] AFsh
3 AE T AMEE1TE] -5
(U F(d) 258 AP Froude <7(= Uy/ Jed, = 7.3
Ao} 3k 97k AP 4%
Froude == 2ok} 270 v
3 tha & Aoy 219 Ass Wes] gRlap] floH &
Froude & I O.% a3t 917} dsatiA =
o] A= sHrelA R Hor XA o 01%3}212131,

ol
b

J

ol

¥Q o
e

=i

-
mEz i

Light source

.t
.
....
....
.t
.
.t

Fig. 1. Sketch of the experiment channel.
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Table 1. Experimental condition

Case Upstream water ~ Downstream  Discharge Froude
depth (m) water depth (m)  (m’/s)  number
1 0.077
2 0.075
3 0.347 0.074 0.0047 7.3
4 0.073
5 0.071
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Fig. 2. Scheme of the shadowgraphy based imaging technique.
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Fig. 3. (a) Shadowgraphy measurements and (b) hydraulic jump

image.
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