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An Experimental Study of Pneumatic Damping at the Air Chamber
for an OWC-type Wave Energy Device
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ABSTRACT: Pneumatic damping through an orifice-type duct for an OWC-type wave energy device is studied experimentally. Forced oscillation
tests are used to measure chamber pressure and velocity of air-flow through an orifice. Pnewmatic damping coefficients are deducted from the
experimental research, and the influence of frequency, heave amplitude, and orifice size are discussed. Finally, two formulas are proposed for the
estimation of non-dimensional pneumatic damping coefficient by regression analysis. The proposed formula proves to be a reliable method for

practical application.
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Fig. 1 : Configuration of OWC type generator

2.2 28 ¥ ASE=

FNRAAS fe FENY B3 HEY B8R, 255
I £ A% 59| Yol Hm2 o) s deld @
£58 F1WsE HE9 B8 dAstn ZABR Aol
9% ZA Fo 4¥e ST

©A, WS U e, A Smme) 49 YRz 4
43t B/ Eol 3em, EHE 15emz Sk 3]

Aol BRE ALEe] glon] ARE YA Xty 9o
Fool 22)9)2g Axsl YEe) AP sk stk

22)32% %7 15mm, 20mm, 30mm A 71 ERE s
o e#wxg Aole A7 A4 s st FAY
A7k FolA W eFele] Hu) §4& SUs A
(White,1974).

ASYEL F/AWe) AT W9, BAAM R
WSl AW e gk, eemzdAel Bl 4
Aol g Aot dow ST, AeE Wel

l‘ll‘ OH r.E,



10 Ao - A9 -

TH&oE g, YRsd dde a4 g, yRgeEe tolot
zga gEAR, F7HES hotwire F5A2, e DY
load-cell 2712 #A=3l9t}. Fig 2& APAS Al=¥9 74
£ Ho$n Fg 38 AISE ASA59 48 HoAFErh

Fig. 3¢1A KB ule} o] F7)44L hot-wireZ AZ3HY)
7] Wiol fr&e] ke & 71 QlolA B ATolMe 43
A7) 12 A4S A3t 713 W hgol &Sto] He
< F77F AW ko2 fYdEEe AeE HFst] oy
7148 29 @ = X sk

ol

0

| orifice
owce
Chamber
v
Side View

1

| A : Differential pressure gage Hl 1-Axis Loadcell
! . : Potentiometer o~ }:wind gage ‘——-:wave probe

Fig. 2 Arrangement of measuring system

o s 10 15 20 25 30 as 40 as s0 s5

16 -
1z
§ :
E
o -
2 .

° s 10 15 20 25 30 35 ao as so 55
15 2 menisac]
10 _ =
s 73
o
s
LI A S e e i e e
_1s5 T
Rl 5 10 15 20 25 30 35 40 45 50 55
30 Time [sec]
20
10
°
-0 - 4
o F T T o oo
o 5 o 5 20 O 35 40 a5 50 55
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Z.=0.02m)

2.3 REAHE A

CRdk LI I S e s geheE o 5ol vl

2% - 7

P

A PEe AMR] 95k Table 19} 2o] AT T35
£ 01HzEX¥ 09Hz7HA], FA1F52 AEL 1lamolA 2.5cm7}
2 A3 Btk

Table 1 Conditions of forced oscillation

Amplitude(cm) Frequency(Hz)= w/2m
1.0 0.1,0.2,0.3,04,05,0.6,0.7,0.8,0.9
15 0.1,0.2,0.3,04,05,0.6,0.7,0.8,0.9
20 0.1,0.2,0.3,04,0.5,0.6,0.7,0.8,09
25 0.1,0.2,0.3,04,0.5,0.6,0.7,0.8,0.9
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Fig. 4 : Data used for pneumatic damping estimation
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Table 2 Regression coefficient by 1st proposal

al= 132 a4=-197 a7=68.5
a2= 332 a5=-4260 a8=-2868
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Table 4 Comparison of non-dimensional pneurnatic damping

2349 FARAEAS F
F)4(Hy)
original 1st proposal | 2nd proposal

0.1 171 244 539

02 159 161 166

03 134 126 115

04 104 104 90.6

0.5 825 86.1 76.2

0.6 65.0 709 66.5

0.7 52.3 57.1 594

08 451 442 540

0.9 32.8 31.9 49.7
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