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A Numerical Study on Effects of Flow Analysis with Flow
Control Valve on Turbine of OWC Type Wave Power
Generator
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(Abstract)

In this paper, a numerical analysis was conducted on the effect of the flow control
valve of a oscillation water column(OWC) type wave power generator turbine. The OWC
wave power turbine operates with compressed air in the air chamber according to
the change of wave height. When the wave height changes rapidly, a flow control valve
is required due to overload of the turbine and reduced efficiency. Therefore, in this paper,
a flow control valve with an opening angle of 60 degrees was installed in the front
of the turbine, and the pressure drop, torque, and overall performance were calculated
according to the change of turbine RPM and flow rate of turbine inlet. In conclusion, the
flow control valve with an opening angle of 60 degrees affects when the turbine rotates at
low rotation and the inlet flow rate is large. But it does not have a significant effect on overall
turbine performance and it is necessary to find the optimal angle in the future works.

Keywords . Oscillation Water Column Type Wave Power Generator,
Flow Control Valve, Computational Fluid Dynamics(CFD),
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Fig. 1 Operating schematic of OWC type power
generator([7]



(KS((C

T2 BB BAE e TETEER( BE W {SsiME R 260 A+ 803

2. TXoid =E S =AH (Tetrahedron meshys AAMIAE HAE Fof oF

5,000,0007]2 A%t oy, s sjag ¢

o o Azl ygto] 108 WA s 24

sttt 712 718 AR Hdie] vus

9fl] Fig. 49} o] fEFdwurt gl 499

Fig. 2= Ahemtel gl BRIHAS St gameny ot 20t w7 5 % ol
A

2.1 SKeHY 2

h R
e} coday] 9 AAZR HFZRIAlLS. H =
PHE ST B OALL AMERIE B vt il o w9 A2lge el
- o Z AWy X 7ro
o1 glom, f7F 2EWHE= T At ] gom 7o x4 WHIL gl A9 A

hva

E
B gl WEel Belols WEE REAe o o ao) s soe woE

Ao EFo|=E 7EoR F18 AARY =Y
(Periodic boundary)& ARgsto] Ailsl= 7o
UntHoln|) 7|&9] feFRd WHIF AR A] of
712 ENILEE olel FUsH 714 AR
S ARgSto] Y deu 2 osfde] A
FERE HEE 3 ER GUeeke] Ajol=

=
718 AR AR E7Rste], F50

Fig. 3 Grid generation of OWC turbine with flow
control valve (Angle = 60°)

IN oo X rle
i
o
il

. 2216 2
SHA A EE 9 ges HFsteint
Fig. 3 60 71E0] ok Wug AXar o
Agste Eule] AxTyEels], AR
T
2
- Continuity Equation Flo‘:V,Cl:nlml Tarhiae Blade g-
%.v (pU) =0 ?, 2000
- Momentum Equation 5
%‘vm@u “TpeVresy P . g 1500
e & _ | |
3\ 1000 f=--- v NS Periodic BC Model (200 RPM)| |
) W 5 ———— Full Grid Model (200 RPM)
B e e I J [ A Periodic BC Model (100 RPM)|
Q. \ : ) F : ———— Full Grid Model (100 RPM)
No slip condition : - - : -
Uniform ¢ Wall e b b b
velocity '“"‘& ) i 60 degree 20 25 30 35 40
. Air Flow Rate [m’/s]
Fig. 2 3-D Modelling of OWC turbine and boundary Fig. 4 Comparison of pressure drop (Periodic Boundary

condition Model, Full Grid Model)



rot
H
rx
18%
oo
o
1o
I
i
Ho
X
Y
~
N
i
Y
o~
fon

e HHlshAE: Sl 5710 B s
Jefsle] Q] HRkEEPYA(Mass  Conservation
Equation)?} -4 4 (Momentum Conservation
Equation}& ARESIIOH, 454 RA A 2
SPA| 50l = ARSER= SST Wt 2 (Shear
Stress Transport Model)& &-8-5F3t}. SST Wt
Zee B Wikoxd] k-0 ZE& AMSS
1, 2= 7% THofl= k-e BES ARESRE= o)
ojlHZ|E HuElZA 3JH Yl F3(Principal Axis)
freoll BF At e griso] ERlsHA &
2= oAl oA A 9 sAAIREe] s
TPAE 4 Sl AHdo] ok Bl 9 fereaE
o] 3H-ES HARE] S8 MRFMulti Reference
Frame)” & 2-831510m, F3bAH(Finite Volume
Method) 7|8te] 8- GHA| A Z=TT50Q1 ANSYS
ALl CFXE ARSIt

4 2AogE HUISASE 100 RPMOA
800 RPM7FZ] 100 RPM ©TH$I= A& =23l
om, {9 sl w2 Bl dse Tefst
71 93l 571 7 FERe 20 m¥/sellAl 60 m/s
7HA 10 m¥/s¥ Z7HAIZIEA BjAete], 71E 3
714 AR REne] BlnE Alefstal F 40
M| frgdtie wdl SjAS 8Ysielict.

7b 29 oM Az CPU 32709k GPGPU
VNS GAR YAsEolA A oF 4A7to] AR
wlon, siA AolAzl Hrdte] weh ANSYS
Workbench& ©]-8dto] wiAs A9S 4385,
sfA Axte] At 9 dHlolE @S AR ®F
Astsict.

E3 EHIsiAolA 71 a3t B BEARH3)
< i BdE A= AInput Coefficient)
¢, B3 A%Torque Coefficient) ¢, 2 A<
Sfof =, o= tha Al £t

A
0 =420 M
Epa(vi—O— Up)bl, zv,
T
Cr=— @
Epa(vi—O— Up)bl,zrp

oA7IM, Ap. @ T= dHS), 7%, B4 4
ﬂ'lﬂtq, Vg U b, 1, z,rR% 9
&, SRS, g7l A%(Span), €719 &
= o], g 4, HAHH0.85R)= ofwldtth
ol5 8ot EHIY & A2 tha Aor A9

ek

&

_ Tw _ Cr
TTAPQ T Cio

o714 o= [FEASEFlow Coefficient)o]H,
ol ¢=uv,/U,E =] G7 o]EolA W
ZHAngle of Attack)oll t-8-sk= E|zolct

2 Aolis FEREHB0] ks dolEr] 9
slo] EPsARES 7IHte R ENle] BT Yl &2

#ES ARIORH §554 S Tl

3. XsiM Zut



Ksac

T2 BB BAE e TETUER( BE W {SsiME R 260 A+ 805

Velocity
velocity’ 18518.00

12800 17118.00

0800 15718.00

66.00 14318.00

36,00 12918.00

80.00 11518.00

7200 10118.00

64.00 8718.00

56.00 7318.00

48.00 5918.00

40.00 4518.00

32.00 3118.00

24.00 1718.00

16.00 318.00

8.00 -1082.00

0.00 ‘ [Pa] ‘
[m s?-1] (@) Velocity Contour at 00 RPM (Q=20 m3/s) (d) Pressure Contour at 800 RPM (Q=20 m3/s)
Fig. 5 Velocity contour of flow control valve and Fig. 6 Pressure contour of flow control valve and

turbine blade at Q = 20 m*/s turbine blade at Q = 20 m’/s

TERA WHe| Ak o] ERIGHelel ¥l ofdo] RE3t Aow Hol ofF V)& fuxd
S AioR AT fEsk AM S50 Fh W Wush gl A9o} sl kel wuE 4
FEAGS e 57 MW A S7¥HA %‘ =7 dach Jlow A=l
L Ao Mo, ot § %%k—e— oS
Aoz MBS Ejlsle 02 Zslz ol X} 3.2 RExEEE0 g ZE
% Sk 7RI s A ﬂXLE fAfel
A M=ol QEkzA wH o] FArT) Zolof A Fig. 72 #d2d8E fo e dHdske
Aol AT} 9L Aoz Aolwrt Hluet e b £ 8l A diAolA

Fig. 62 9-olgeF 20 m¥/sollA EEle]ds ¥ FRAWETE ANl 7l = TAA

20 T+
sof| w2 oruElE L]—E]-LH agow %g%aok JR Ao®m wdEo], g F|EAIRICR
Al

Z71el 34 9o| gl 9}6_1706 = %Z% 3] —0—7} Hog §%F 28 &9 AFoR SR =9,
A7 AE HolFa Qlrk ol U 59 IV 9 EHRIEESEE S0t

Qo] or7le} gro] EHle] B 9l &8, vlgste] Aty R duEE LR}
AEAK] AFAY G VX SRRl w2 100, 200 RPMollAl 2o 10 % A% 4=
wjEof HA4zto] otelel S QA Aol v Ok VMV AR Hov fjlwd SV
© zqsir) B4 ﬁﬂroﬂﬁzi oerzgmu wrp o HEEl] 1L Kol AX= Ao SiAEc
L gulEgols Bo 248 9uza 9 o ols HEIY 1A s YT Bk Sl
cEyle] Eog fiRie] ereiztelst wEn  EO| o mhE IHf-se] g A
2, SPRAMHY} dE] v]ojEls HES fQlofe} BYl oftto]] fIXot fefaiH o] ot
Ao ule- He Aow RHoul fgxae o AdHeR A Jlow H°]“‘1 o} gk ]
SN oreet ol AR fAHojor ¥ HRF AoE woEgith AR OWC TH7]e] A
02 &Ry ST sl R gezxguue]  SHde FUtaL glor, s B S Ant



= o OStst= oz =
FINAUBSS =27 H24Y H6E
16000
14000 | A-vew /'
Valv
12000 [ 3 valve Angle = Open (4=30)
@ Valve Angle = Open (Q=40)
— -2k- Valve Angle = Open (Q=50)
3 10000 £ @ Valve Angle = Open (Q=60)
8
5 8000 |-
s
2 6000 [
0
<
Q. 4000
2000
0 1 1 1 1 1 1

200 300 400 500 600

Angular velocity (RPM)

700 800 900

Fig. 7 Comparison of pressure drop with/without
flow control valve (Variation of RPM and
Flow Rate)

9000

—B- Valve Angle = 60 (Q=20)
—@- Valve Angle = 60 (Q=30)
~— Valve Angle = 60 (@=40)
—¥-—Valve Angle = 60 (Q=50)
—@- Valve Angle = 60 (Q=60)
-4 Valve Angle = Open (Q=20)
- Valve Angle = Open (Q=30}
Valve Angle = Open (Q=40)
le = Open (Q=50)
ngle = Open (Q=60)

8000 |
7000 |

6000 |

5000 £

4000 |

torque (Nm)

3000 £
2000 £

1000 £

-1000 E I I I I 1 I 1 I
0 100 200 300 400 500 600 700 800

Angular velocity (RPM)

900

Fig. 8 Comparison of torque with/without flow
control valve (Variation of RPM and Flow
Rate)

It
o
i)
ok
s

ok

= 7F A7 28t
Fig. 82 Rg=dd

o|=9] E(Torque)dt>

0111

RSk EL R

WS fAVIAY Edb sjEmon fuuHe
U 4% 9 A GREEY 2POR AN
s, S e eol= 4 W ke gl
< 7Rbsto] CFX Z203 YojA oldfsS &
AP SR MRF 999 Eaghe B8k

EollA<F

0010 oA =
Zo| FUfol =2 AgFer

i
Kl
%0,
R
i
=
10
i
2
2
rlo
>,
Y

Fig. 9 AF5%Y sl eule] gt
W e, w8 Ui AXERA 9 o
Ul o8 A WA HAo we T2 U WHHS
S0 2 4 ok B Zele gogeel o
o Ao 22 Ha57t AYE A8 s of
A ASol Tgo] 43 oAk AL )
Sk ol Hulng ARl AG) Lol §
e 3 2, A%, G gl ByEe

—— Efficiency
- - - - Power
Pressure difference

=
9.0k
[

Efficiency

T T T T T
100 200 300 400 500 600 700 800
Angular velocity (RPM)

Fig. 9 Total performance chart of OWC turbine with
60° flow control valve

4400 -418.0k

15.0k

12.0k

Pressure difference (Pa)



2 2g)7] uRo]u]
ol Aol
Ao AHE]
A0] gl A H5oAE 29
S, B9 B4 500 REM oAl
Hass Zow sEe] f96
24} Aol uet 48t

o] HEA 280 7hed Aes

4, 2 E

AEEY e e 38Hel 28
W YA B G0EY Awzte
WHE UXte] olo] TiY HEEA
Folo] Heith AESF
el el w3 )
AoE oake siglont, A4 ¥
AR

=
EX

= ©
o

7o)

A
~

7ol gt 9
Al 7

a9
gk

-

B
@Eﬂ@
G

O

i)

N

N

z

I

lo o
flo » o

oo
oo
&
=
ki
i

>

s 1l

Al

d

%
d

o
o

8o HA 9 o] Tk
29 AFEY vl
9 g, AvlE oo B4

Jeielct

7/'4\_‘1_

o A ot

N

ALl =

2 e AHRIGERESFE FaARIRL

“ANIE -8/ AHs AA S 93 Asse
=8 o A|A”I9] Digital Twin 7% 7HE
(3/5)(PES4020)" A= 434 =] iU Tt

- T ©o

AnEs

[1] KRISCO, “Research on based-technology of wave
overtopping power generating system”, Geoje-si:
KOREA RESEARCH INSTITUTE OF SHIPS
& OCEAN ENGINEERING, (2006).
H. J. Ryy, “study on optimal sites of wave power
generation based on numerical wave model”,
Doctoral dissertation. Hongik University, Seoul,
(2000).
KRISCO, “Development of OWC wave energy
utilization systen?’, Geoje-si: KOREFA RESEARCH
INSTITUIE OF SHIPS & OCEAN ENGINEERING,
(2016).
KRISCO, “Development of Wave Energy Utilization
System using Wave Overtopping Reef with Spiral
Guide Vanes”, Geoje-si: KOREA RESEARCH
INSTITUIE OF SHIPS & OCEAN ENGINEERING,
(2010).
J. B. Park, “Development of AWS wave generator
system based on 4-axis linear generator”, Seoul-si:
Yonsei University, (2013).
[6] W. C. Koo, M H. Kim and Y. R. Choi, ‘“Numerical
Analysis of Chamber Flow and wave Energy

(2]

(3]

(4]

[5]



[7]

(8]

(%]

[10]

[11]

A BB =27 H24H H65

T

Conversion Ffficiency of a Bottomamounted Oscillating
Water Column Wave Power Device”, Journal of
the Society of Naval Achitects of Korea, vol.
47, no. 3, pp. 388-397, (2010).

J. H Lee, K Y. Sung, J. Oh, K. Kim, J. S.
Choi and S. G. Choi, “A Study on The
Real-Time Physical Model Implementation for
The Flow Analysis in The Chamber and
Turbine of OWC Type Wave Power Generator”,
J. Comput. Fluids Eng., vol. 25, no. 3, pp.
50-58, (2020).

D. C. Hong and S. W. Hong, “Numerical Study
of the Motions and Drift Force of Floating
OWC Device”, Ocean Engineering, vol. 31, pp.
139-164, (2004).

M Suzki, T. Kuboki, S. Nagate and T. Setoguchi,
“Numerical investigation of 2D optimal profile
of backward-bent duct type wave energy converter”
J. Offshore Mech. Arct. Eng,, vol. 133, no. 4,

pp. 041602-1-041602-8, (2011),

S. Nagata, K. Toyota, Y. Imai and T. Setoguchi,
“Experimental Study on Hydrodynamic Forces
Acting on a Floating Wave Energy Converter
Backward Bent Duct Buoy”, Proceeding of the
18th Intemational Offshore and Polar Engineering
Conference, pp. 366-373, 2008.

Z. Hyun and K. Y. Hong, “Experimntal Research
on Performance of a BBDB Wave-Activated
Generation Device Model”, Proceedings 2nd
Furopean Wave Power Conference, pp. 8-10, (2008).

[12] D. J. Wang and K. Mahmoud, “Analysis of
Shoreline OWC Type Wave Energy Converters”,
Journal of Hydrodynamics, Vol. 1, pp. 8-15,
(2002).

[13] K. Y. Hong, S. H. Shin, D. C. Hong, H. S.
Choi and S. W. Hong, “Effects of shape
parameters of OWC chamber in wave energy
absorption. Proc”, 17th Int. Offshore and Polar
Eng Conf, pp. 428-433, (2007).

[14] S. W. Park, B. W. Nam, K. H. Kim and K.
Y. Hong, “Parametric Study for an Oscillating
Water Column Wave Energy Converter Applicable
to Breakwater”, Journal of Advanced Research
in Ocean Engineering, vol. 4, no. 2, pp. 66-77,
(2018).

[15] T. Setoguchi, S. Santhakumar, H. Maeda, M.
Takao and K. Kaneko, “A review of impulse
turbines for wave energy conversion”, Renewable
Energy, vol. 23, no. 2, pp. 261-292, (2001).

[16] Y. Cui, B. S. Hyun and K. W. Kim, “Nurerical
Study on Air Turbines with Enhanced Techniques
for OWC Wave Energy Conversion”, China
Ocean Eng, vol. 31, no. 5, pp. 517-527, (2017).

[17] K. W. Kim, K. H. Kim, J. Y. Park and S. W.
Park, “Selection of Standard Model for OWC
Type Turbine and Drawn of Performance
Chart”, The Korean Society for Marine Environment
& Energy, pp. 86-86, (2019).

(B4 2021.11.01. 4% 2021.12.03. ARE: 2021.12.03)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


