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A Test of the Characteristics of the Wind Distribution
on the Tank in Faculty of Fisheries

Toshihiro Iwamor1?, Nobuo Kimura?, Ryo Iwao®,
Mitsuharu Horikosar® and Kiyoshi Amagar?

Abstract

A big long towing tank was built in Faculty of Fisheries in 1980. Since then it has been
used various experiments in the field of fishing engineering such as towing tests used by the
models of fishing vessels and fishing gears under the regular wave conditions. Since the fans
with AEM type were completely equipped on the tank in 1996, we can use the blow on the
tank and carry out the experiment on nearer natural condition.

The clarified characteristics of the wind distribution are as follows :

(1) The wind velocity was uniformly distributed in the vertical direction to the water
level in the range of 25 m from the blowing point of the fans.

(2) There is a little difference of the distribution in the wide direction close to the
blowing point of the fans. However, it would be little effect on the actual experiment in the
case of further distance or lower frequency of the fans, particularly beyond the scope of 5.0
m from the blowing point of the fans.

(3) The distributions of wind velocity were precisely estimated using by the nonlinear
regressive equation based on 2 parameters, the distance and the frequency of fans.

key word : towing tank, tank test, fishing engineering, model test
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(e, BAERE 22mes™!) EORBERTHECE->TWV S,

YRk 8 45, AEM BUEhF Az B L, KBAEEBAMICERLC Lok, RAKEL
FR S RESELZ LOAEEE R YD, HERE D ERARBISEORAECKEERNTREL % -
720

EHRA o B 2 RAEBMN A E L TR, YR >4 25V FKE (University of West-
ern Ontario), FUHAZE (E5 5, 1987), EFREHBRITHE () FRARRRERSR, 1986),
ERAMIGERTRR (RS, 1995) E8dH 5, IhsORKER, BEEMCEyyF oy
HEGHERER CHEE, RS CEATE 2B DO THLVHEBRE B Y LAY 4
UH N FREOEARAERWT, WIhd 15m~20m X LERE Y, S, KEETAREAE
EERAE I 5.5 kW XA 2 #ic L 2 XAREBESRE SN Z LI X D HEKE TRAREE 13 m-
sl FTRET L LR, KBRS O OEHAT, EHEBC LM (HF0em X T, &
£E10m~80m) rAEO#ET 3 EEBROBREBHERS L3k o7

SE, FREEBEFHVWTREICLEOAE LOEREIMFEEZHES P L IO THRE T 5.

E L3

S ERE 2 1To - X AEE IR AEM RS REE (7 XEHE, 5.5LkW) 28 & B % RE
TE2DDNT VR vn—5— (HHEH, KVFR255) » 5% 5, AEM BEFxEEO
BME% Fig. 1 2R,

BELU-AELSEROTEZ CORESI01m TH 2, KEd»SES AN L—iEE
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Fig.1 General view of the blowing equipment.
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SERE D CEEADI 15 em OIREFW D I HAB L, XAEELRE L REBTOREK
BEBRAEO2ER % Fig. 2 1077,

REAEEBR KOG RIEEY Fig. 3 1277, AMORS HAERAOH» S OFERE (D) [m],
KEDEFEERESDOME (P) [m], AEOEIHREAE»S>DES (H) [m], RUXME
EBONTVYRIA v N—F OREE R RBEBORER (F) (Hz] L7,
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Fig.2 Outline of the towing tank set up the blowing equipment.
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Fig. 3 Coordinate system of the measurements.
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EGE T, MR (ISA-67, SeHBlFHEMITE) 2 AW TRAES T2 oMEE LAE L 72,
EESHX, FW 16 EOBREFEEE 1 HOEE L, 4EIiZ 60 WO FEE % mEOHHEE - L
Fro Eiz, BOBAAMEICELTE, FUESTELELZUIE, ZOETFEETABEL, A
DIKENCFEATICIR BT W5 Z & BRREEL 12,

AREERIT, FRSEIFH,S 11 Berd TEML, DA05m, 50m, 10.0m, 15.0m, 20.0
m, 25.0m, 30.0m, 35.0m, & 40.0m D 95, P #0.65m, 1.15m, 1.75m, 2.35 m, & (F 2.85m
58, H#005m, 0.1m,02m,03m,04m,05m, ZF06mdD T, F » 30Hz 35Hz, 40 Hz,
45 Hz, &0 50 Hz 0 5 FEED AEEHOMA LI D0 TTo72, SEI NS L TOEALAED
t (L3754H) 055, A ECBT 2 EESHARELZIEELS S OCLER, 965 5Hl %2 £ L
12s

& xR

P ko did (175 m), F230Hz~50Hz 1231} %, D, H & EEDB%R% Fig. 4(a)~(e)
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Fig. 4(a) Distribution of the wind velocity [mes™'], frequency =30 Hz, position 1.75 m.
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Fig. 4(b) Distribution of the wind velocity [mes~!], frequency =35 Hz, position=1.75 m.
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Fig. 4(c) Distribution of the wind velocity [mes™'], frequency =40 Hz, position=1.75 m.
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Fig. 4(d) Distribution of the wind velocity [m-s™'], frequency =45 Hz, position=1.75 m.
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Fig. 4(e) Distribution of the wind velocity [mes~'], frequency =50 Hz, position=1.75 m.
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T}, KEHSESHACH LE—2REMERL, HFAOELR R, FHAS VI
Y, ZREBOHASEL, ZRRO»S THERIIAS <25, Dick 2 AEORSE AL
REVHEELRE, BOoEsHFAOBRERSMHIZ—BTH -7,

Rz, KIED P HAENW B 5 EZESRORE % Table 1~3 12783, Table 2 iR #z, D=
50miz BT, P2 L15m (XEOEA->THRE D ZH), LBm (hik) 0Ha ik,

Table 1 Distribution of the wind velocity [mes™!] in the wide direction, distance=0.5 m.

Frequency Height Position Position Position Position Position
[Hz] [m] 0.65[m] 1.15[m] 1.75[m] 2.35[m] 2.85[m]
50[Hz] 0.05 * * ¥ * *
0.1 13.0 14.1 14.4 13.8 12.7
0.2 14.9 14.3 145 14.4 13.2
0.3 14.7 15.0 148 148 13.9
04 14.0 148 145 14.8 149
0.5 6.2 4.0 4.7 5.5 7.7
0.6 * * %* * *
45[Hz] 0.05 * * * * *
0.1 12.3 13.1 12.8 13.0 11.5
0.2 135 13.4 13.3 13.1 12.2
0.3 13.3 13.8 13.7 13.56 13.1
04 125 13.6 135 13.5 13.7
0.5 4.8 39 48 5.3 6.0
0.6 * * * * *
40[Hz] 0.05 * * * * *
0.1 10.8 11.7 11.3 11.3 10.3
0.2 12.2 11.9 11.8 11.7 10.4
0.3 11.9 12.3 12.4 12.0 11.6
0.4 10.9 12.2 12.2 12.2 12.2
0.5 43 3.7 4.7 5.4 5.8
0.6 * % * * %
35[Hz] 0.05 * * * * *
0.1 9.4 10.3 10.1 10.0 8.9
0.2 10.5 10.2 10.1 10.1 9.4
0.3 10.2 10.7 10.8 10.4 10.2
0.4 9.7 10.6 10.6 10.4 10.6
0.5 44 3.2 3.7 3.0 49
0.6 % * * * *
30[Hz] 0.05 * * * * *
0.1 8.2 8.8 8.6 8.6 7.8
0.2 8.9 8.8 8.9 8.7 8.0
0.3 8.9 9.2 9.2 8.8 8.7
04 8.5 9.1 9.1 8.9 9.1
0.5 3.6 2.8 3.6 3.5 48
0.6 % * * * %
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Table2 Distribution of the wind velocity [mes~!] in the wide
direction, distance=>5.0 m.

Frequency Height Position Position Position
[Hz] [m] 1.15[m] 1.75[m] 2.35{m]
50(Hz] 0.05 10.1 85 10.9
0.1 10.0 9.7 11.8
0.2 110 105 11.8
0.3 11.0 11.2 10.7
0.4 10.8 114 9.8
0.5 9.7 10.8 8.2
0.6 85 9.5 6.5
45[Hz] 0.05 9.4 8.2 9.8
0.1 9.5 9.2 110
0.2 9.7 9.7 10.3
03 9.9 10.1 9.6
04 9.4 10.2 8.2
0.5 8.8 9.5 7.3
0.6 7.8 85 6.2
40[Hz] 0.05 8.1 7.8 9.5
0.1 8.5 8.2 9.8
0.2 8.7 8.5 9.7
0.3 9.0 9.1 9.5
04 85 9.2 8.9
0.5 7.9 8.7 78
0.6 7.1 7.9 6.7
35[Hz] 0.05 7.8 7.0 8.6
0.1 7.5 72 88
0.2 7.6 7.1 88
0.3 7.9 8.2 85
0.4 7.7 7.9 7.7
0.5 7.3 71 7.0
0.6 6.2 71 5.8
30[Hz) 0.05 6.8 5.9 74
0.1 6.6 6.6 7.6
0.2 6.7 6.8 7.6
0.3 6.9 6.9 7.3
0.4 6.8 7.2 6.8
0.5 6.1 6.7 5.9
0.6 5.2 6.2 49

2.35m (s L D EE) OBEEOFHBEESAEV, Bz H=005m~02m 23 Tid, {{HH
FECREDOND, Thid, EREBSEE2O2DE—F —THERIRTVLI 120, HlloT—
g —p o EN3RALBEMOBRICHARETAKEIT B2 LS CHAIR T 2588 L #H
ANd, ZORKL, DEKRELBErHE0IER FHINE L onIHEBRINER S,
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Table 3 Distribution of the wind velocity [mes~!] in the wide
direction, distance=10.0 m.

Frequency Height Position Position Position
[Hz] [m] 1.15[m] 1.75[m] 2.35[m]
50[Hz] 0.05 6.8 7.1 7.6
0.1 7.4 7.4 7.8
0.2 8.0 7.9 7.8
0.3 8.0 7.8 74
0.4 7.7 7.6 6.9
0.5 7.2 6.9 6.3
0.6 6.8 6.5 5.2
45[Hz] 0.05 7.0 72 75
0.1 74 7.8 7.7
0.2 74 7.8 7.8
0.3 7.0 7.6 7.6
0.4 6.8 7.4 7.0
0.5 6.5 6.9 6.5
0.6 5.8 6.6 5.5
40[Hz] 0.05 5.8 6.3 6.1
0.1 6.0 6.7 6.3
0.2 6.5 6.9 6.3
0.3 6.3 6.9 6.1
0.4 5.9 6.6 5.8
0.5 5.7 6.2 5.3
0.6 5.4 5.5 4.7
35[Hz] 0.05 5.3 5.6 5.4
0.1 5.6 5.8 5.6
0.2 5.7 6.1 5.8
0.3 5.9 5.8 5.7
0.4 5.1 5.8 5.4
0.5 4.9 5.3 4.6
0.6 4.7 5.0 4.4
30[Hz] 0.05 4.7 49 4.5
0.1 4.6 5.1 48
0.2 5.0 5.1 5.1
0.3 4.9 5.3 4.8
0.4 4.5 4.9 4.6
0.5 4.5 48 4.1
0.6 4.0 43 35
BENTH

REAEEBAE VT, BRECHELES 22 ERNIR, XEBORER (F), 2RO S
OEEE (D), AE»50FS (H) RUKEDRAADME (P) TH %, 5EIEAERERE TR
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VP4 vy EMBICRET 3 Blb 5, AMOBEAETEHRE (P=175m) T, AW
HODEIEESVIRBOF L DO2ERCL2AFOHELRTo 72,

FERERIZ, BNEREREEHOTIESEAMZT Y, #EESAERRCN URERKE XD
Too ZNZNOEREBICE T ST L7z ¢ I DV THEAYE 5% CIRFRE LT 20

9, Bl W [mes!] 2XRO» 50O D [m] CTHET 2EERIE, XROBOEXRTZ
LBTE B,

W=a+aD+aD*+a,D*+:--+a,D*+ ¢, (1)

:- :T’ aOa a’ls MRS a’kbi%ﬁ’ k biﬁ%@m@ﬁﬁ, & bi%‘ﬁ'ﬁ) é 60’:%& a07 a’b R akbi%}-ﬂ%
OREHIC L > TEAT 20 TR L 2EBEMZ 5 &, (1) Rid

W=(by+bF+-+bF*)+ [+, F+-+c,F*) D+--+ (et e F+--+eF*) D*+e (2)

22T, Fi3XEOERES [He]
e, BEE F & DO2EENOHET S I LBHKS,
KHEE D SHEE L BRI ROEY TH D,

H=01m, P=175m O$&

W= (go+g.F)+ (ho+ hF+h,F2+ h,F3) D+ (iy+5 F+5,F?) D?
9 =0.77811, ¢, =0.25859

ko =2.03078, h, = —0.17945, h, =0.00452, %, = —0.00004

4 =0.00965, 7, = —0.00040, 7, =0.00001

H=02m, P=175m 0BE

W= (jo+5.F)+ (ko + b F+ k, F?) D+ (ly+ L F) D>
jo=0.83819, j, =0.26573

ko= —0.57625, k, =0.01665, k, = —0.00036

I = —0.00007, , =0.00015

14.0 O :Experimental Values

1 —— :Estimates
12.0

10.0 1
8.0 1
6.0

4.0 H

Wind Speed (m/sec)

2.0 1

0.0 ' .
0.0 10.0

T

20.0 30.0 40.0
Distance (m)
Fig.5 Kstimation of the wind velocity [mes~'], frequency =45 Hz, position=1.75 m, height=0.3 m.
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Fig. 6 Relationship between the experimental values and the estimates, (a): height=0.1m, (b):
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height=0.2 m, (c): height=0.3 m, (d): height=0.4m, (e): height=0.5m, (f) : height=0.6 m.
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H=03m, P=1.75m OFE

W= (my+mF)+ (ng+nF) D+ (0, +0,F+0,F?) D*+ (p,+p. F) D*
my, =0.79866, m, =0.29076, n,=0.05262, n, = —0.01957

0, = —0.03476, 0, =0.00214, 0, =—0.00002

Po = —0.00053, p, = —0.00003

H=04m, P=175m DBE&
W=(¢+q.F)+(r,+nF) D+ (s, +5F) D*+4,F D*
g =0.95453, g, =0.28451, r,= —0.02674, r,= —0.01787
5= —0.000186, s, =0.00050, t, = —0.00001

H=05m, P=175m OFHBE

W=(uy+w, F}+ (v,+vF) D+ (wy+w, F) D*+ (x,+ 2, F) D?
o =0.69857, u, =0.27657, v,=0.09997, v, = —0.02036

w, = —0.00858, w, =0.00071, z,=0.00015, z, = —0.00001

H=0.6m, P=1.7m OHS

W=(ao+aF)+ (Bo+pF) D+ (yo+nF) D*+§&F D?
a, =2.33000, a, =0.20614, 8, = —0.021685, g, = —0.01084
% =0.00801, 5, =0.00027, & =0.00011

Fig.5 2 F=45Hz, H=03m OFEOREDOHEERLRE LRI, %72, Fig 6(a)~(f) C&RE

CrOWEELEIEOHBK 2T T, H 5101 m, 02m OBEIT, HEEMIZERMELETOM
EBRonsH, HHP03mP LB TEPRYIu—BnR K, hs5OHEEREAL
32 L CHABETRISTEETH 3 L L, FARZEC VLTI, AEMIH»S bHAL 1R
B, KEEL TREHPHEARNEOFENED, £/ D2320m~26m bl ks L, EH
BRSO ERBENS D, IhSERCBVTRARKR CRERCERATERLo72HD
LEbhs,

] L]

b, EBRER»SESN-ABAKBERKE BT 2 2REEFHROBRES ST 2EN
T35 EUTORIZR 5,

(1) FELLERZEBRDOD S 20m~25 m fHE % T, KE» S EH S Arcxf Uy—i EES
HERT,

(2) AEM ME@FHEAED 2 DDE-F—DI b, hRIDVGEEOE—F—REMOENRLY
YA BT 2 ABNEFERVIEY 53, UL, DBRZLHLFIPNIWEEZORD b
FExhH, BEOEBCREELLABETES L EbN3,D=50m Y LO&HEATIE, EEZ=IZ/N
2L, FRELEEIRV,

(3) FERE:ERBOBEEE/ T A—F—k LEREOHGEHERR I AE LOERD S
47 3 EAFDHEIED TEMTH 5,

SBIT A O RRAEE CTREREI R L I LI VELZTRHAIBOBEEEERLZLICED
ABEBOBLLEE D EEDbRS,
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