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ARTICLE INFO ABSTRACT

Article History: One of the important challenges in the design and construction of planing craft is the occurrence of
Received: 31 Jan 2024 |ongitudinal instability at high speeds. Among the methods that can be used to reduce or eliminate
Accepted: 29 Jun 2024 these jnstabilities is the use of hydrofoil stabilizer. In this research, the influence of the dimensions of
?(;’ﬂlable online: 30 Jun e hydrofoil stabilizer on the dynamic behavior of the mono-hull planing craft has been investigated.

The vessel studied in this research is a planing mono-hull craft, which experimentally has longitudinal
Keywords: instability. The influence of the speed on the effect of porpoising on the planing craft is also studied.
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The purpose of this study was to analyze the performance of a high-speed planing craft with a hydrofoil
stabilizer and determine the best dimensions of the hydrofoil stabilizer. In this research, the parameters
of hydrofoil dimensional ratios and middle width ratio in stingray type hydrofoils have been
investigated. Each of these parameters is modeled in its position with the help of a CAD software. A
computational fluid dynamics solver has been used for the numerical simulation of the problem. In this
article, an attempt has been made to understand the importance of each of the design parameters by
comparing the results of the simulation and examining the results related to pitch and heave motions
of the planing craft. At this stage, in order to check the parameters, the angle of attack is 0 degrees, the
depth of the hydrofoil to the transom of the boat is 15 cm, and the longitudinal distance of the hydrofoil
from the transom is assumed to be 10 cm. One of the investigated parameters is the width to the chord
length ratio of the hydrofoil, which has a fixed cross section. From the comparison of the results
between the three ratios of 0.75, 1.33 and 2.083, it was found that at a speed of 30 knots and in a time
of 3 seconds, the range of pitch movement has been reduced by 50, 36.6 and 63.3%, respectively,
compared to the case without hydrofoil. Therefore, it can be seen that increasing the width to the chord
length ratio of the hydrofoil has been effective in reducing the longitudinal instability. Another
parameter that was investigated is the middle width of the angular hydrofoil. By comparing the three
sizes of 8, 16 and 24 cm for the middle width of the stingray type hydrofoil, it was found that at a speed
of 30 knots and in a time of 3 seconds, the range of motion of the pitch diagram has decreased by 63.3,
68.3 and 63.3% respectively compared to the state without hydrofoil. Although the average ratio of 16
cm shows better efficiency; but in general, the change of this parameter did not make a significant
difference in the reduction of the longitudinal instability of the boat, and there was a slight difference

in the range of the pitch and heave motions between the three cases.
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