P PLI 5 . 2024, 32(2)

14 - Computer Measurement & Control

35t 55 1 T |

XEHS:1671 -4598(2024)02 - 0014 - 08

DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 02. 003

HESES: V2L XERERIRAG A

MARAEARENERF TSN

i ', BER, HAMR, £im
(1. Rigc K2E fvdsfbe, L 2002405 2. DAL ARE B2 R B RAR, LiF
3. W E AL AN RO R TR G SE BE . BV 200011)

200135;

TE i Ve S I R A 24 TR S 30 o 0 0 ik e R O3 B AL BEROR (R O A SR I A R A A S RO S A Ak
Tk s VAW SC B RS S5 i I R A e e AT AR B AR AT IRE SRR, BT T RN SR I B R T R AT AR
% FF R T £ 2 AT 07 0 S ST 0 42 3R, SR D v O SR R B R R R O BE 1 Mk S SR S TN RE SR AR I T B ROR I i U7 58 s R
AN IR G B A B 3 A 4 T PR AT 4 A AR K Sl S BB A BT ks TEMAERE b AER RS T 58 RO TE LN 5 R
L. ERREN ML ZRET TN ABUEMR, AL TG A 3. BORMEIREE S & ik
DB B AL 25 R S AR AT S RAF . IR E VIR G R R s [ AL B 2R S A0 B B RS Y [ A
AT, WSRY, N RN, ETE,

KB ARAAEROE s AR SFWIZ SV EEM T B TRBA s BUERE

Design and Data Analysis for Ship Maneuverability Captive Model
Test Measurement System

WANG Fei', MA Xuequan®, XIE Fengwei*, WU Yongshun®
(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiaotong University, Shanghai
2. Shanghai Ship and Shipping Research Institute Co. , Ltd. . Shanghai 200135, China;
200011, China)

Abstract: To solve the practical experiment measurement and data processing problems for ship maneuverability captive model tests, a

200240, China;

3. Marine Design and Research Institute of China, Shanghai

hardware system is designed and developed. data processing algorithms are derived to obtain the on-line hydrodynamic derivatives. According to
previous research experience, a comprehensive measuring system is developed as well as the measuring schemes; to achieve precise timing at ze-
ro-phase angle for starting data acquisition, a high-speed infrared photoelectric switch is employed with the help of the trigger function of the
data acquisition card, and a scheme is proposed to ensure the integral number of motion period. Utilizing least-square fitting and Fourier analy-
sis methods, the data analysis algorithms are derived to fulfill the object of identifying ship maneuverability derivatives. As the key object of
this paper, the measuring and analysis software program is written, which meets the practical requirements of captive model tests with satisfac-
tion, its main and elementary functions are implemented internally with little outer dependency, the program requires little human interference
and achieve an agreeable level of automation. The model experiment is carried out to demonstrate the hardware and software of the system,
which give the agreeable results. Meanwhile, the results show that the ship’s derivative Y, is very close to its inertial mass. and the derivative
values of Y',, N, are very small, close to zero.

Keywords: ship maneuverability; captive model test; PMM; Fourier analysis; least square fitting; data acquisition
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