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Advanced Tank Testing Technology

by

SHIMODA Haruhito, KAWASHIMA Hideki, ICHINOSE Yasuo and TSUJIMOTO Masaru

Abstract

This paper reports on our endeavors to make the tank testing technology smarter. The following two topics are examples of
improvement of the measurement accuracy and tank testing efficiency. One is the implementation of automatic operation and
measurement system in the Mitaka No.3 Ship Model Experiment Tank. Another is the improvement of the measurement
accuracy by introducing the synchronous control system in the Mitaka No.2 Ship Model Experiment Tank. In order to
respond to the more complicated technical research issues, we have begun studying the enhancement of functions to the

Super 400m Ship Model Experiment Tank, and the outline of the plan is reported.
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1. [FC&HIC

BOEF BN OMER, EMNSDE=F I 7T =2 ORI, NTHREZEOIRIC L EREOHEEICT
DHNVAMPEASINTETCND. —J7, KilERERIL, YEGHIEIT O FEBETHD Z LD, ERAOEEMEX
BWHOD, KEEFHBRIRDEASCTHIIFEFICRER LD L5 TS, ZD, KIEFBREAMICR LT
A — ME~OE Y MAITIEFIZEETHD.

HAERBRE AT D 2~ — ME~OE Y A E LT, HArCid L —9—Hdlia it BRI 7 1 o~
CCD % FA\ /= 3 RotaHEE O RRBRVEBIFICEL ) fLA CTE 72 V. MR & ik & DR #3427 Ui L TR N
5 % AT 2 JE TR A HAT DD DR FEBA R O, KRB O SVEFBEO 7o DI HE & 72 B /KB ERBE O A ¥
SO TR DR SHT V2 EORRIHIT- TV D, REROME 0 IR UKSEE ) 0D 7= D12 M T O BTk ik Kkl
OKFE 50m, 1 8m, RS 4.5m) CTHLG|IH — &R — G A R S S 7= AEEHIIS A7 A2 M5 L 9, FEF
RO IR UK 2R LTV .

ARG TIE=ESE =AM o B #hEls - BEhEHO I, —JEH AR AN o RS B — S —
FHUBE ORI S 2 7 A OE A X 2RO ERELIC OV TS T 5. 7ok, HERHID AT AXZ oftiz
b TR KRS KRR 80m, TE40m, X 45m) [CHEALD, BHLTWS., £ LT, —J@EELRHH
PRI RIS LT 72, A—s3—400m KM ~OBRE b O 2 Bis L Tk Y, TOMEALBENT 5.

2. ZEE=MEERKEICE T 5 BEhER - BEEHAIEER

WG E A U7 AREERER T3 B BNEES - HEEHHS 27 A28 T 5 Z L2k 0, B HEOMBEHD & 1 2
7, RBRASE OBRERFH, FHIXEF KO A s [ E B LR B ATRE L 70 . £ 2°C, SIS AR
SOkl (LU HRRE - KRR 150m, 08 7.5m, #8E 3.5m) (ZRW\ T, @i EOBEEBIRTIZ HET 5 FETH D
AT MRS CPAT AR AR O T E A 2.1 (R d.) Y&f%ic, BHihEis - 3 iR I L,
WEAT - I FENERS - FEIEHANC L DFHARER O L Ol d 5 Z LIC kD, FHARSEE 25 L 7-.
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2.1 FITEREMEE

2.1 BEETHAIC AT LA

HKFED BERERR S AT MY, WEIEOETE, FEEAKGE Ry hear Va—2E2 AL T, FA
VAT BEREET HT2DOFRy N —2 71 b3 ThH D FLnet 40 L CHE | HEE 2> s o —F LHHAIZHEE
79 ZETHIL Wb, —J5, HERFHIID AT 2121E, 77 v 7 AHJI(ALO), T ¥ % )V AR F1(DIO) &1 2
TRY, TUXNAVHNERNT, T ERENEEEICNE SN TN D 7 7 > 7EEOBIFAOKIEZ1T > T\ 5.
D=, BEIHEOFET, 77 7BM, T — X WEkO—HEOEL AEFHIT AT L7025 DS O CTEi T
x5.

A BhiEds A O T3 U7 S TR RATERBR TIE, 7 u A A RO TSR, AR, 2 bk
R, ATKE, A KR, AFKROFHIZIT-7-. —fFll LT, AT EREMEERCo A #hifEs - BEjEhils
AT LDOMEX Z X 2.2 12T,

1/0 link T metal

Trar line
| Trolley drive controller | <—>| Trolley operation panel

" ... Switchfrom console control to external control
P Calculate speed and position

FL-net
Mutual communication
Trolley drive control Touch roller

Measurement item

- A/D(Max16ch ;
[ Automatic measurement system PC |-—( 2x10eh) ; lli?gh?af]ltaflslt:tge:al:it:tr;ie

3. Upper left water temperature

i;loit,(x ?,x(,:f,';f;nd 4. Left bottom water temperature
5. Right upper water temperature

- 6. Right bottom water temperature
I Clamp device (open / closed) x 2 I (7. Ground speed)

(8. Towing Position)

7. 8. From the trolley controller

X2.2 HKEEEER - BEENES X TLOBME (FTERFER)

2.2 FHRlI—7r VR

FHll—2r o A RO L, BEnE « BEIFHAIS AT ACATT 5 Z L L HEhEs - B #8EHES A
T UL DR TREE 22D, —HlE LT, AT R RATERER I LR RS [ B ElT, 77 7B, 721
FROF > —7r o A% 231 T . Jeds, K, kEERSTHRVIRL 700, 900 Bh#12, 0 FRERICER YV s -
FHSM Y IKEND . FEEFRRORLHEANENE Z A1, BEONMEE &2 biud, BERICE RS,
BRI DRET DR TH H.
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Test condition setting
Speed setting
Repeat times m

After 1's

Clamp open

! After 60 s

Data recording end

START W Save file
—p l After5 s
start positio:
0 Ziﬂ= 0s > Take the tollory to a fixed position
| YES Move (return)

Data recording,
Start zero point
measurement

Start the
tollory

Tollory stop

NO l
After 65 s easurement NO
Clamp closed end position
After5s

X After 900 s

l YES After1s
Backtot=0s l YES

Clamp closed | #fterds

Tollory stop

2.3 HKEEBEHRSRATLDR— 7R (FTERGER)

2.3 FITTRERMEARIC & 5 BEEE - BEEFHARBROHBR
FHHPEEEE 2 RS 5 72 o012, AT VAR AR E O 2 A T 7 V2[Rl — A EAR O BEE AR A il LRI 2 RHRI L,
FEAAROBEFEIIIOZZ EEEEHI L, SHIEBEOZBIC L 51 X0 > 25l L7z, FAROBEEEGUREIZ OV

<, 10 [FI5OFHMEIZ

B 5 EEHUEZ FAEC LTGRO EEGUEDZDIT LS &M (X5 > DRk

B/MEDZE), EAZDIZHOE OEHERZEL X 2.4 | Z7RT. Test number 1~8 73, TFENEIR « FEIFHEIOFEE T
HY, Test number 9 2% HEElS - BEFHIIOR R CHD. BEER - BEFEHINIC I AERIL, 62X 0lE, 15

AN,

ETOFEEE - FERHIORR IV /IS eoTRY, FHIEERR ELTWD ZEB505.

U, BENER - BEEHC AT AOEAICLY, REIEOHBAEIEIEOKEE, EHERRE, 777

BIRAD % A 2 > 7,

FHAX RN —E L 720,

SHUBEORMEDOIEALIV NS T2 o Te b TH B,

0.5%

0.4%

0.3%

o
N
X

o
s
X

0.0%

’ M Range of difference variation M Standard deviation difference

1 2 3 4 5 6

Test number

7 8 9
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3. ZEEZMnEEBKERIAGEE S R T AICK SKEHBROSHEEL

AAERBR O FHMED M B X s B E LT, ZEE AhaRBRAmE (LLT 400m AR : K & 400m,
8 18m, VS 8m) ORGIHL, e, FHUERED 3 >R TORIIHIEZ 50 Lz, B L-013X 3.1 1oRT
AT LTHY, filffl PC _RICHEEINZT 07T ARSI E, S, S L CHEES2%5 2 &
T, 3 oD E eI f S5 Z EnHkS.

| MmfERE > — |

I .
/A T 23la® GEEem) |
. ——{ &Rl (2 ~O—256) |
j —— samE (b UA—5) |

3.1 400m KBRS R T L (K : Hlf#IPC, H : VAT LA

ARG S AT DA OFNEEHERT D720, EROFHAERIZ K 5 FEGHACTIXABLIEDORELR A3 ELi i R T
& o T IR P UHE IR L TR AT L&A L TV AT AOFMEE AR LT-.

NFHE K AU ORERS 2 22K 32 ROV 3.3 127, N —E L TEB Y, RHHE S AT LD%hH
IFFERICE <, AFHE S X ORIRHRTUEIIRSR D L~z B W TS @O EHBRVEDS R S 7z,

WIC, PRPIETEOEEEM AR L TE L5 (1) NTERINDHRPEIHINR (Ky) ZX
34 (TR T.

Raw

ZIC, Ruy  BENETIESUNINE, p: B g: EONMIE, ¢, 0 AHARIG, L: AN B: ANETHS.
34ITRTIEY 4 FIOBRHEFHIIRE (Kyy) OFFRMEAEZR > TS 2 75 b, KRR A7 2
(7 £ B ERIER 5.
BUEIZE Y, RIS %7 212 5B 400m ARRBRO BB D1 EIC & 2 KRB0 BRI 2 e LTz,

Time history of Wave height [cm]

AAAD

VUV

| e Ff1] e B1]  emPn 3 —Run4|

[sec]

3.2 400m /KHERIEAL R T LZAWTEHR L= ASTRDORRSID LR (4 i)
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[kef] Time history of Resistance [kgf]
60 E
50
4ﬂf\JﬁU”Mﬁ\ﬂ\f\f\jﬂgﬁuﬂuﬁif\f\fﬁfﬂ”ﬂgf
3.0
2.0
1.0
[sec]

0.0

700 720 740 760 780 B0.0 B2.0 B4.0 B6.0 B30 90.0

Runl Fun2 Fon3 Fun4 |

|
3.3 400m K#ERIE S X7 LZRAVTEHR L BRFIEEDORRIIDLLE (4 fiE)

30

o Exp.
25

2 \ Cal.

5. [l A

1.0 / \
4

0.5

MNon-dimentiona Added Kesistance

AL
0.0 0.5 1.0 k5 20
B3.4 400m KBRS R T L% AVTHE L RPEFREIGEROLE Exp : 4#iE EHYSHY))

0.0

4. R—sx—400m K¥EHE1R

AR O BEMRIZ L0 SEE O T COEKREFH, BBRom ENER IS, —F, IEEOFHUIEf
DOHEERICE Y, 1RO FEHANGIHEFHIICBATL TETERY, BHUKFETH PIV (Particle Image Velocimetry : i
FEHGHOERERETR) (2 X A HiEEHAP 510105 FBG  (Fiber Bragg Grating : 7 7 A /N7 T v 7 7 L—F 4 7)) &
VT K B AR A5 C OIYARZR T SRR D BT 5P 1),

WFFEFTZRD G D BANRYE S —BEER b D LD H>OH 1, TIEEE@BZ?TT“C FEHHIAEE T & - 7Rk e
WRAPEREOHEE, FEMEEEMRMERE OHEE X L, R T b maHilc & 25 EREOIEH ZX Y, CFD

(Computational Fluid Dynamics : #UEFHRE 1%7) SEOBAEFE M qu/E'JT & L O, Rk gL <
WS N B 5.

DD, HETTEDTREHE Y a o T FHEMEERIERR D AREHAN - FHREANNC X HHEE, AIERBRO R —
DOEMHLEZ BT, Hi7 23 HTFEIC X 0 FHAT — 212 K D OE WOt~ D S FTRE & 72 5
KOV A EHEDTND.

ZOHT, 400m AKHEEEHERE(L L, HERURSERORH - FHiEd 2 RftTE 5 X 9, A —s3—400m KAE~D
BeRer b 2 Mt LT

A—73—400m 7M‘ﬁ’C“ ¥, BENEES - AEREHS AT AT HEMENT S AT LM OMRRERERL S 27 A 2B %
LIk, REBREICLDFHIT T -SRIl 5. 2K Y BHEERA M o 7oA LERER A FTEE
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T5. B E N ST F 7 ANTERE, ey REEALIZ NI I T HZ U TICTEOK -2 —RBb
FOM, BK - hUAEE, TaSThEEBEITITY, BEHEIRIC L0 R B A LS.

72, Wt TO CT (Computed Tomography : =22 b= — X WiEfk) MED X 512, WI[HICKRE S PIV
SEE N BT ORI O U CRIMG T IICBEIT % 2 Lk v, RATh oA E b Y OFiEE BRI 5.
Kb EFIZ L= —% T — MRICIEE L, >— hE@iRd 5 b L —V 2@ LAOKF D AT THRET DA
A—UkK 41 RT. ARBEBITFKRPIET CEIEEFTISG COFMLARETH Y, FIRFERGUEM, B
RO, FHEiL ATRETH 5.

PIV (2 & VRIS 723 CFD 12 X A3t & b & W5 2 & T, CFD iMoo EkEE LA rIREL 721,
Z OKNERBR & A B DT EEE CFD 12 X 0 AAOYEREES L O RPN B #H O RIE M ATRE & 72 5. vl
THHIL 3D 7Y v H— LHAE D T L T BB EOR SN EMEC X, B ERENMTZ .

IHIL, FME=F VL IT—EDT 4 — R 7 %%F 52 L2 LD @fEE CFD OFEMA T — /L TOHEERE
FEME B L, BN ISR ERE & 1) | S D ARIBER S ATRE & 70 5.

-

4.1 R—/X—400m /K#ET®D PIVEHRIA A —D
(£ : R3|ELAEREMMEEZRS. & Kb oREMEIER D)

5. F&H

IKFERBR A AN D A~ — ME~DOI Y A E LT, 2 DOFEFIERFIT LT

I = AR B AKRE C O T AR AR A s, A ENES - BBV A ENE LR D, TEICEA
LIS BITR L TES X /NS R FHABEEE S A L L TWD 2 & AR Lz, AU HENERS - AEEHIS 2
FAOEACLY, WEHEDHIEAEHEORE, RS, 2 7 7RO 5 A 327, K
Blo—E L0, FHEORFEOEN NS 2ol lcdThH D,

“IESE T IAARBR A Z [ S A T A AL, REROFHIEIC X 2 TEEHICIIA BN EORER A LUl
R C & o 7= IR P ERPTEERBR (5t L ARV AT A& L, @O L~V TN~ 5 Z & 2R, &
AT DOFIEERER LT,

— BB & T HEARNEIT RS LW oDt a2 Bl L T D, A —23—400m K ~DORERERIKIZ OV T,
Z OREE AR Lz,

#HoOE

2.3 HiOWEL, PEEEGIEE L OILFERTTE Hiva BN LR § D ARSI BT D MHERZE) @
—HEBE LTHEMmLE L.
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