Journal of the Korean Society of Marine Engineering, Vol. 39, No. 3 pp. 334~341, 2015 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
http://dx.doi.org/10.5916/jkosme.2015.39.3.334 Original Paper

AY JIESHEE 7heF EE st A9 AsH7)
sttt - 152 - 9ol . Mt

(Received August 18, 2014 ; Revised November 28, 2014 ; Accepted February 9, 2015)

Hydrodynamic Evaluation for Developing the New Inflatable Kayak
Chong-Ku Hah' + Ho Kim’ - Lee-Young Lim® - Jae-Suk Ki'

g & A= AMEE 3F AEHE = FHKinflatable kayak)®] A1 8H4R1 Aes Hrketo] AlAE Aol a9 4
HE Aleshs Zolth FA9SA AALT B oaldestrxet slFTxE o8t FAgTAd 4 =
AR, v-hull kayak®] i%% o] 1324mmo = 7H¢ A3, AI9kES 713 ZA YElsth A4, needle knife kayakS] A3
& TINSR 7HE A, FASA S 0.128m 7P wHA vEbs o dubE o w2 R (draft)o] RS AR A OF v-hull
kayak-> S U7 M3 dH A needle knife kayak> FAISA T A @A A §-=8irta AdE

FAo: JASWE = Fhek, A B7E 2RI, SR

Abstract: This study is to evaluate hydrodynamic performance evaluation between three kinds of inflatable kayaks, that is, a
frame kayak, a needle knife kayak, and a v-hull kayak. In order to test, inclining and turning trial test are performed in the
Ocean Engineering Basin. Also, a resistance test is performed with a reduced scale kayak in the circulating water channel.
Consequently, First, the moment arm of a v-hull kayak is the largest with 132.4mm, but turning radius of one was the small-
est of them. Second, the resistance of a needle knife kayak is the smallest with 71N, the center of gravity of one was the
lowest with 0.128m of them, and then needle knife kayak occurs in a draft overall. Consequently, the v-hull kayak has had the
advantages on restoring force and turning performance than others. The needle knife kayak has been more excellent on resist-
ance and center of gravity than others.

Key words: Inflatable kayak, Hydrodynamic evaluation, Basin test, Turning trial test
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Figure 1: Frame Kayak (Type 1)
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Figure 2: 3D Surface Design of Frame Kayak (Type 1)

Figure 5: V-hull Kayak (Type 3)
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Figure 6: 3D Surface Design of V-hull Kayak (Type 3)
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Table 1: Hydrostatic calculations - Draft: 67.1 ~ 131.8mm (Typel)
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Designation Units Value

Displacement kg 60.0 77.5 95.0 112.5 130.0 147.5 165.0 182.5 200.0
Draft mm 67.1 76.8 85.7 94.0 102.0 109.7 117.2 124.6 131.8
WL Length mm | 4085.6 | 4131.4 | 4171.3 | 4207.0 | 4239.2 | 4268.5 | 4295.1 | 4319.5 | 4342.2
Beam Max Extents on WL | mm | 567.4 622.9 658.5 681.1 697.1 710.1 720.8 730.2 738.5
Wetted Area mm? | 1740442 | 1951521 | 2120356 | 2248926 | 2352281 | 2443014 | 2526002 | 2604272 | 2678753
Waterpl. Area mm? | 1651565 | 1845514 | 1996388 | 2103608 | 2181451 | 2243324 | 2294967 | 2339821 | 2378966
Prismatic Coeff. (Cp) - 0.699 0.695 0.694 0.694 0.695 0.695 0.696 0.697 0.697
Block Coeff. (Cb) - 0.376 0.382 0.393 0.407 0.420 0.432 0.443 0.453 0.461
Max Sect. Area Coeff. (Cm)| - 0.539 0.550 0.568 0.588 0.607 0.624 0.640 0.653 0.664
Waterpl. Area Coeff. (Cwp) - 0.712 0.717 0.727 0.734 0.738 0.740 0.741 0.742 0.742
LCB from Zero pt. (+/fwd) | mm | 2354.5 | 2354.7 | 2354.9 | 2355.0 | 2355.1 | 2355.1 | 2355.1 | 2355.1 | 2355.1
LCF from Zero pt. (+/fwd) | mm | 2355.0 | 2355.6 | 2356.0 | 2355.6 | 2355.4 | 2355.0 | 23549 | 2355.0 | 2355.2
KB mm 43.9 50.2 55.9 61.2 66.2 70.9 75.4 79.8 84.0
Table 2: Hydrostatic calculations - Draft: 57.6 ~ 138.7mm (Type 2)

Designation Units Value

Displacement kg 60.0 717.5 95.0 112.5 130.0 147.5 165.0 182.5 200.0
Draft mm 57.6 69.0 79.8 90.2 100.3 110.2 119.9 129.4 138.7
WL Length mm | 3685.2 | 3717.6 | 3739.0 | 3757.3 | 3771.1 | 3781.6 | 3791.7 | 3801.6 | 3811.5
Beam Max Extents on WL | mm | 574.9 591.3 603.1 614.3 625.3 636.2 646.7 657.0 667.2
Wetted Area mm? | 1531375 1662632 | 1772014 | 1867825 | 1956642 | 2041726 | 2124629 | 2205102 | 2284027
Waterpl. Area mm? | 1448312 | 1544528 | 1612945 | 1664108 | 1706545 | 1744775 | 1780903 | 1815407 | 1848693
Prismatic Coeff. (Cp) - 0.574 0.593 0.608 0.620 0.630 0.638 0.645 0.650 0.655
Block Coeff. (Cb) - 0.478 0.497 0.514 0.526 0.535 0.542 0.547 0.550 0.552
Max Sect. Area coeff. (Cm)| - 0.833 0.839 0.846 0.849 0.850 0.849 0.848 0.846 0.844
Waterpl. Area coeff. (Cwp) - 0.684 0.703 0.715 0.721 0.724 0.725 0.726 0.727 0.727
LCB from Zero pt. (+/fwd) | mm | 1996.4 | 1996.7 | 1996.9 | 1997.1 | 1997.3 | 1997.5 | 1997.6 | 1997.7 | 1997.8
LCF from Zero pt. (+/fwd) | mm | 1997.5 | 1998.0 | 1998.0 | 1998.6 | 1998.8 | 1998.5 | 1998.4 | 1998.8 | 1999.3
KB mm 333 40.1 46.4 524 58.2 63.8 69.2 74.5 79.7
Table 3: Hydrostatic calculations - Draft: 85.1 ~ 151.4mm (Type 3)

Designation Units Value

Displacement kg 60.0 77.5 95.0 112.5 130.0 147.5 165.0 182.5 200.0
Draft mm 85.1 96.0 105.5 114.1 122.1 129.8 137.1 144.4 151.4
WL Length mm | 4304.4 | 43294 | 4349.5 | 43659 | 4380.5 | 4393.9 | 4406.4 | 4418.2 | 44294
Beam Max Extents on WL | mm | 741.9 759.4 771.1 779.7 785.1 790.1 792.4 794.8 795.1
Wetted Area mm? | 1778938 2082519 | 2352815 | 2598503 | 2771738 | 2906537 | 3019808 | 3119481 | 3209445
Waterpl. Area mm? | 1464562 | 1694068 | 1890295 | 2068180 | 2188256 | 2275351 | 2342785 | 2396989 | 2440767
Prismatic Coeff. (Cp) - 0.605 0.593 0.589 0.588 0.591 0.595 0.600 0.605 0.610
Block coeff. (Cb) - 0.215 0.240 0.262 0.283 0.302 0.319 0.336 0.351 0.366
Max Sect. Area coeff. (Cm)| - 0.357 0.405 0.446 0.482 0.512 0.538 0.561 0.582 0.601
Waterpl. Area coeff. (Cwp)| - 0.459 0.515 0.564 0.608 0.636 0.655 0.671 0.683 0.693
LCB from Zero pt. (+/fwd) | mm | 2251.8 | 2225.6 | 2208.3 | 2196.6 | 2188.5 | 2183.0 | 2179.5 | 2177.3 | 2176.1
LCF from Zero pt. (+/fwd) | mm | 2141.7 | 2132.3 | 2132.2 | 2134.7 | 2139.1 | 2146.4 | 2153.4 | 2159.6 | 2165.5
KB mm 55.4 63.4 70.3 76.4 82.0 87.3 92.2 96.8 101.3
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Table 4: The mass table of recovery capacity

Tvpe Kinds of | Kayak | 1 Person | Criterion | Draft
P kayaks |mass (kg)|mass (kg)|mass (kg)|(mm)
Frame
Type 1 Kayak 23.82 80 103.82 90
Needle
Type 2| Knife 9.98 80 89.98 77
Kayak
V-hull
Type 3 Kayak 16.5 80 96.5 106
oo Srability of Kaveak
250 | e KE‘.T;';’;Z '{-’.‘.’_;}'3.’-"&.:;‘5.’1" L rvpe 2

Fleed 1o Starboardides.)

Figure 7: Comparison of righting levers
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Figure 10: Calibration for each turning trial

3.4 XA

Table 5: Specification of circulating water channel

Division
Body (LxBxD) m

Specification
17.6(L)*3.1(B)*6.40(H)

Observation Unit (LxBxD) m|  6.0(L)x2.0(B)x1.55(H)

Water Capa (Ton) 90
Moter about DC 30KWx2Sets
Impeller D800x5Bladesx2Sets
(Set) (Vertical Circular Type)
Length of Model Kayak (m) 1.0 ~ 2.0
Range of Fluid Speed (m/s) 0.1 ~ 3.0
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Table 6: Inclining Experiment Results

) Trim KG

Weight KB' | BM' | GM' | KG .

Angle (Ship)
(kg) [(deg)| (m) | (m) | (m) | (m) [ (m)

Type 1| 12.50 | 5.80 | 0.06 | 0.54 | 0.32 | 0.28 | 0.28

Division

Type 2| 12.50 | 7.30 | 0.05 | 0.38 | 0.28 | 0.15 | 0.13

Type 3| 12.50 | 3.80 | 0.08 | 0.71 | 0.52 | 0.27 | 0.26
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Figure 15: Curves of turning performance (mm)
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Table 7: Resistance performance

Type Vs (kts) CFS CTS EPH (PS)

5 3.1 9.6 0.3

1 6 3.0 10.5 0.5
7 2.9 9.5 0.7
5 3.1 12.0 0.3

2 6 3.0 12.4 0.4
7 29 11.8 0.7
5 3.0 11.5 0.3

3 6 2.9 12.7 0.6
7 29 11.7 0.9
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Figure 16: Curves of resistance coefficients
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Table 8: Sinkage and trim
Type Vs (kts) SINKAGE TRIM
5 -27.2 -113.1
1 6 -19.9 -227.9
7 -7.5 -106.2
5 -103.8 -255.0
2 6 -18.9 -329.4
7 -25.4 -245.7
5 -57.6 -246.7
3 6 -20.0 -342.6
7 -11.2 -268.6
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Figure 18: Curves of sinkage and trim
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