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NCKU TOWING TANK




PAST: HISTORIC MILESTONES
N FENT KR 2 e S &

* Dept. of Naval Architecture was
established in 1970.

« NCKU’s 15t towing tank was
established around 1982 at i &

RIEYEZEE
* Relocated to the current

position (the 2" TT ) with the
dept. in 1994.

Railway Station

Towing Tank
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INTRODUCTION TO NCKU TT

- LAB:
* Length 175m L,
* North-South direction,
e Altitude: 30m

* Towing Tank:
* 165mLx8mW x4mD
* Mazx. sped of carriage: 5.5m/s
 Wave maker: regular and irregular g
o P i,
« Wave length Ji75<0.6m
e Period #%HH0.8~3.8s
« Wave length Ji7 & 0.23~25m
* Cranes x 3




AVAILABLE TESTS EigTH

- AatEFE 71 E 5 Resistance test
5 it E &S Self-propulsion test
ERIZ1ZE R Open water test
i 27 Hl 2 Wake Suxvey
llltiﬁ/ﬂ“E /E%Emﬁ
Flow field measurement, ink paint test
At RATY 75 14 B IRt EBE Seakeeping & maneuvering test
)} R 2 88 & B Wave generator experiment
3B I HE Deep sea (high) pressure test tank
B 5B ENRE D Ocean structure analysis
IK T EEN B RS 8 A1 4% B8 FE Il o 2%

Submerged vehicle mechatronics & communication
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NOW: RECENT EXP. TECH
IMPROVEMENT

BRI K AT B B s it 4
Cooperated with CSBC, SOIC (former uspDC), and other
shipyards in Taiwan

Facility renovation & expansion
New tests and techniques
Personnel training
Procedure standardized
Efficiency improved

ITTC Guideline matched

; : il ! Bar code strip on the rail for precise
Keep improving positioning & speed measurement
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 Cranes, cradle
* Model storage
 Wave damping
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ek INSTRUMENT CALIBRATION

« T Hit{7 R BHKH% Routine Calibration
« 2T i RI P RE FEHRE
National / International Standard
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* 3D Scanning for Model Precision Check




ACCREDITED EXPERIMENTS

* Resistance Test

e Towing Rod method
Towing Wire method added
Blockage effect correction

Consistency
- doficie? B p )~ ApfE X
BEETE AL R
HP - Zempd 2111% 2

H Ao 545 5 +1% 17 P
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* Propeller open water test

e Forward & backward

e Accuracy
: .En%{Ab%er‘a BB R > A u
i [ i e

5h ﬁﬂ?ﬁﬁ%ﬁzé@ AW SRR F
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* Self-propulsion Test

* Equal Loading method

* Equal Speed method

£ i+ Consistency

s oA B ERipRIFEET

Al p e BEF = P GEER
ooz ocdnd ki vt 1.3%
Zp S REEDOFLIE - X S
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OTHER EXPERIMENTS

* Wake survey: 5-hole Pitot Tube Array
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e Flow Field Measurement: PIV since 2005
* Home made, 2D2C

_-Lighting Arm
Nd:YAG ~~l _~Laser Beam

Synchronizer

* paper published (Chen & Chang, 2006) computer 21" Traversing Systom_

Carrier

* To be upgraded to 2D3C PIV soon -
* & mini LDV :. 5y e,

~—Camera

~Laser Sheet

Ship Model-”

Hydrofoil /"
for Camera
Water Surface Optical P? h

(Chen & Chang,2006)
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e Flow Visualization

» Single color (black, red, blue, green)

* Multiple colors
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SUBMERSIBLE BODY

* Rear supporting system

* Side supporting system
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* SUBOTT Resistance Test:

 Exp.Date: 2016-08-12 (Preliminary Testing Run)
Model: NCKU Suboff 5470-01 (No appendage)
Depth: 1.8m

Towing speed: 1.00~4.80 m/s;
Error<1% @ 3.05m/s




COMPARISON WITH ITTC’S
UNIVERSITY MEMBERS

EITTCREEE = /7K1 Z ELER

« 37 university members of ITTC

* The longest 2 members ITTC University Members

PR A o
Huazhong, China (175m) EEECEe

« KNEHET AL -
Dalien, China (170m) EZ
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SIGNIFICANT INFLUENCE OF
INDUSTRY COOPERATION

ﬁ*i?ﬁAﬁmﬁk%%
- EERRIIEHRE  EREA

Better precision:
« WUENATE - HEE rails
« BELRZEBIEE IS Less vibration
« HIZE ~ HDR ~ H1J7 fore & speed
« H[SEE Efﬁ 4F271 Reliability
- BEEXRIZES Higher Efficiency
« FEEEZ¢ (A cranes added
s DN AEE N wave damping ropes
 More tests available
* Wake survey,
» Self-propulsion,
* Propeller open water test




ACCREDITATION AND
INTERNATIONALIZATION

Doae 22 B ke b

- &BIEHER - BE - 20165E9 H HEE - SEAHY
NS MNERTER

- 20174E1 H 19 HBH A/BESE R A48ISO 9001578
ISO 9001 accreditation by NK on Jan. 19, 2017

« BRI e RRCREE T 5 (Enexrgy
Efficiency Design Index, EEDI)Z:5 30\ THE

EEDI accreditation possible -

- ER/NGE ==
The Academia-Industry Little League I T e

+ AR bR KEAR E]

Preparation for international commercial |
towing tank
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EXTENSION POTENTIAL
R T ST

* Land (underground space)

available

* Length: possible to be extended
up to 400m

* Area: possible to be extended to
180m x 180 m for maneuvering
basin

* Maybe the only option, but
expensive? Or relatively cheap?
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THE CHALLENGE OF
HUMAN RESOURCES IN
NAVAL ARCHITECTURE
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THE PROBLEM
2RISR T AT IR

« SRR EEBER EIT L
* ZMEE K% - maybe 2+1
o HAEIKZ > maybe 80+807?
« EEZRAYMERAEETE =45 H XV » maybe >14~21/ %
« D DUP IRV ot LiE
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GENERATION GAP
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THE DESIGN OF PROFESSIONAL
EDUCATION

BB B
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SUPPORTING SYSTEM <7282,
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SUGGESTIONS 3z
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THANK YOU




