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Hydrodynamic evaluation for developing the inflatable kayak
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Abstract: This study was to evaluate hydrodynamic performance evaluation between an abroad product, a de-
veloped inflatable kayak and new developed kayaks. In order to test, inclining and turning trial test were car-
ried out in the Ocean engineering Basin. Also, resistance test was carried out using a reduced scale model in
the circulating water channel. In conclusion, stability of KONA was evaluated was the most greatest, the co-
efficient of resistance and center of gravity from RD-FK-12 were considerable, and turning performance of
RD-FK-11 was greater than this of KONA and RD-FK-12.
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Figure 1: R&D Frame Kayak 11"(RD-FK-11)

Figure 2: R&D Frame Kayak 12th(RD-FK-12)
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Table 1: Hydrostatic Calculations — Draft: 87.6 ~ 131.6mm(RD-FK-11)
Designation Units Value
Displacement kg 103.7 116 128.3 140.6 152.9 165.2 1775 189.8 202.1
Draft mm 87.6 93.5 99.2 104.8 110.3 115.7 1211 126.4 131.6
WL Length mm | 4080.2 4092.6 41034 4113.1 41218 41299 41374 41444 4151

Beam max extents on WL| mm | 706.4 716.1 722.7

727.8 7318 7353 7384 7413 744.1

Wetted Area mm? | 2139444 2215998 2283780 2346200 2403979 2458947 2511857 2563224 2613135
Prismatic  coeff. (Cp) - 0.626  0.631 0.637 0.642 0.646 0.651 0.655  0.659 0.662
Block coeff. (Cb) - 0.401 0413 0426 0437 0448 0459 0468  0.477 0.485

Max Sect. area coeff.

- 0.64 0.654  0.668

0.681 0.694 0.705 0.715 0.724 0.732

(Cm)

Waterpl. area coeff. (Cwp)| - 0.7 0.708 0.716 0722 0.728 0.732 0736  0.739  0.742
LCB fromf\z,\(le(;o pt. (+ve mm 0 0 0 0 0 0 0 0
LCF from zero pt. (+ve

fwd) mm 0 0 0 0 0 0 0 0
KB mm | 574 61 64.3 67.6 70.8 74 77.1 80.1 83.1
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Table 2: Hydrostatic Calculations — Draft: 71.5 ~ 117.5mm(RD-FK-12)

Designation Units Value
Displacement kg | 1037 116 1283 1406 1529 1652 1775 189.8  202.1
Draft mm | 705 775 834 82 95 1007 1063 112 1175
WL Length mm | 41457 41584 4170  4180.8 4190.8 42002 42091 4217.3 42248
Beam max extents on WL| mm | 6959 7028 7078 711.8 7149 7175 7198 7218 7238
Wetted Area mm? [2123722 2189329 2249501 2306259 2360977 2414294 2466637 2518298 2569358
Prismatic  coeff. (Cp) - | 0596 0603 0609 0614 0619 0623 0626 0629 0632
Block coeff. (Ch) - | 0491 05 0509 0517 0524 0531 0538 0543 0549
Max SECI(‘C‘;‘[:;""’I coeff. 1| 0820 0835 0841 0847 0852 0858 0863 0867 0871
Waterpl. area coeff. (Cwp)| - | 0.687 0.691 0694 0697 0698 07 0701 0703  0.704
LCB from ﬁz,f(;;’ PL(WVe l m | 1467 -1465 1462  -146  -1457 -1455 -1453 -1451 -144.9
LCF from f\z,\i;? PLCWVE | |-145.9 <1442 1432 -143 1425  -1423 -1425 -1423  -142
KB mm | 419 453 487 52 552 584  6l5 646  67.6
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Figure 3: Photograph of Ocean Engineering Basin
(From Ki, 2012, with permission)
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Figure 4: Photograph of Circulating Water Channel

(From Ki, 2012, with permission)
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Figure 5: Calibration for Each Turning Trial
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Table 3: Specification of Circulating Water Channel

Division Specification
Body (LxBxD) m 17.6(L)%3.1(B)*6.40(H)
Observation Unit

6.0(L)*2.0(B)x1.55(H)
(LxBxD) m
Water Capa
90
(Ton)
Moter about DC 30KWx2Sets
Impeller $800x5Bladesx2Sets
(Set) (Vertical Circular Type)
Length of Model
10 ~ 20
Kayak (m)
Range of Fluid
01~ 30
Speed (m/s)
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Figure 6: Photographs of Resistance Test (RD-FK-11)
: 6.0 knots

Figure 7: Reduced scale model
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Figure 8: Comparison of righting lever

Table 4: Inclining Experiment Results

; Trim . N W .| KG
Weight KB' | BM' | GM' | KG :
Division e19M Angle (Ship)

(kg) |(deg)| (m) | (m) | (m) | (m) | (M)
RPO-2| 12.3 | 4 0.058/0.532|0.4100.180|0.170

KONA| 12.3 | 2.5 |0.063]0.823|0.659|0.227|0.220

RD-FK|

11 12.3 | 5.0 |0.064|0.552|0.329|0.287|0.274
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Figure 9: Curves of Turning Performance (mm)
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Figure 10: Curves of Resistance Coefficient
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