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Development of an Arctic Tanker Design
Kim Hyun-Soo", Ha Mun—keun®, Ahn Dang” and Chun Ho Hwan™"

SAMSUNG Heavy Industries co., LTD . Shipbuilding & Plant R&D Institute Marine System
Research”
Pusan National University Facuity of Engineering Dept. of Naval Architecture & Ocean
Engineering™

Abstract

When Arctic offshore development in the 1970°s first led to the consideration of ice
capable tankers, there was a high levei of uncertainty over design requirements for both
safety and ship performance. Also here was a lack of reliable methods to evaluate design
proposals. Since that time, improved understanding of the ice environment has raised the
confidence of design specifications. Parallel developments have resulted in a suite of
engineering tools for ship performance evaluation at the design stage. Recent development
of offshore and near shore oil and gas reserves in several countries together with
economic studies of increased transportation through the Russian Arctic has newly
introduced the interest in ice capable tanker design. in response, Samsung Heavy
Industries (SHI) applied its experience in tanker design and construction to the design of a
specialized tanker with ice capability. SHI produced two prototype hull designs for further
study. The performance of both hulls and of the propellers was evaluated at the Institute
for Marine Dynamics (IMD) in St. John’s, Newfoundland. This paper discusses the
development of the design, describes the model experiments to determine performance
and variations, and presents the results
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(a) inward skeg {b) straight skeg (c) outward skeg
Fig. 3 The flow pattern of three skeg direction types
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Table 2 Comparison of resistance coefficients
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Table 3 Model propulsion efficiency in open water and in ice
t t nd nd t t nd nd
V m/s M493 ice M493 ow M493 ice M493 ow M5S0l ice MSO0l _ow MS501 ice M501 ow
h=30mm
0.18 0.20 0.07 0.12 0.16
0.27 -0.16 0.25 0.23 0.24
0.36 0.31 0.09 0.20 0.23 0.04 0.26 0.21 0.24
0.55 0.22 0.10 0.32 0.31 0.04 0.33 0.30 0.27
h = 63mm
0.18 -0.15 0.06 0.12 0.11
0.27 -0.13 0.13 0.16 0.14
0.36 -0.05 0.08 0.17 0.18 -0.09 0.15 0.18 0.16
0.55 -0.06 0.09 0.23 0.25 -0.06 0.17 0.19 0.19
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