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Hydrodynamic evaluation for developing the inflatable kayak
Chong-Ku Hah' - Lee-Young Lim? -Jae-Seok KiT
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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 | 706.4 716.1 722.7 727.8 731.8 735.3 738.4 741.3 744.1

Wetted Area mm? |2139444 2215998 2283780 2346200 2403979 2458947 2511857 2563224 2613135
Prismatic coeff. (Cp) - | 0626 0631 0637 0642 0646 0651 0655 0659  0.662
Block coeff. (Cb) - | 0401 0413 0426 0437 0448 0459 0468 0477  0.485
Max SeCt('Cér‘nrfa coeff. | | 0ea 0654 0668 0681 0694 0705 0715 0724 0732
Waterpl. area coeff. (Cwp)| - 07 0708 0716 0722 0728 0732 0736 0739 0742
LCB from f\ZNe(;O PLGvel im0 0 0 0 0 0 0 0 0
LCF from zero pt. (+ve
nd) mm| 0 0 0 0 0 0 0 0 0
KB mm | 574 61 643 676 708 74 771 801 831
2.2 ARG A 719 339 AR Foll A ALt
etsal 1919) 2 2 AAe] T (116kg)el O F8201 A Hto tigk SurfaceS A A8 01,
@ W Z1E G vhla) A RS A s v SRE AU vesistel WS 8
AHS 3189 th RD-FK-113} RD-Fk-12¢] 3k A Aot A4l Auje] w43t 2 <lsA Hydrostatics
SHIIE SJEiA 71RAQ wE(A), FAI9A o Wishs oRRF RS ¢ flovt RS 7MY wol
(KB), AFEHH(WSA) 52 FAdst=el At A Bl FEl FAlANE A dole] of
S 3D A¥AA 213921 Maxsurf Hydromax Ver 80~95% 7HA|= A=t Ageks] AAEHA Surface
17.04S o] 83ke] 7hzhe] Fheko] tjah A & Al S 5 el o, sl dnjo] Fitel A el dest
—r(DLWL)Oﬂ Aol EA e AXEGL w3 & 2 QI3A oF 1~29% 9] o] Agke] ex7) HAsE
W2 wslE o] RD-FK-110] gt &2 &3] T e Aer AgEd. o= FAA S AAT
Zé"%i 29l A3}A)= Table 19 RD-FK-120] tfgt 3 Aol Sd#o= WAE 5 3= 2A9l9
Av}x) = Table 20 UERI QLT = ¥Rl
2.3 74 ARt
L = o 2= 3 ‘{l\‘}— }\]‘8:'
59458 7HE Sld A48 Ve Y s =
FH(116kg) & WE 7IEL (] 18,80 kg 7FF 31 A]3FEm)
36 kg)ste] 5 ZAel Fherel W HedeE 97 N%e $13t0] RD-FK-117} RD-FK-12 7}okel] 7
shen, Ukgel Hisi RD-FKALE 2578 eat g7)0) greje RPO-29F BAT 15 Psi f
L S5 A~
93.5mm ©]™, RD-FK-12+= &<=7} 77.5mm7} Ht}. 25kt A9 50 omx %‘A}A]f;ﬂ(lnclining test),

T o A= ek VCG(Vertical center of gravity)

= T Y ke SdsAl AA1e) Baselineol A
200mm $|Zo 7 A& Has9r)
gamt AU e ®8hs) 4] A7 Al65(2013. 9)

23] A1 8(Turning trial test) = ] 3}A] & (Resistance
test) A= FaPE o] om, A g AEd

A e AFN DL AFFGFEAA S
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Table 2: Hydrostatic Calculations — Draft: 71.5 ~ 117.5mm(RD-FK-12)

Designation Units Value
Displacement kg 103.7 116 128.3 140.6 152.9 165.2 177.5 189.8 202.1
Draft mm | 715 775 83.4 89.2 95 100.7 106.3 112 1175
WL Length mm | 4145.7 41584 4170 4180.8 4190.8 4200.2 4209.1 4217.3 42248
Beam max extents on WL| mm | 6959 702.8 707.8 711.8 714.9 717.5 719.8 721.8 723.8

N

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 0691 0694 0697 0698 07 0701 0703  0.704
LCB from ﬁz,f(;;’ PL(WVe | | 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 52 552 584 615 646 676
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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 d800x5Bladesx2Sets
(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
Angle

(deg.)
4

KB'

(m)
0.058

B'M'

(m)
0.532

G'M

(m)
0.410

KG'

(m)
0.180

Weight

(kg)
12.3

KG
(Ship)
(m)
0.170

Division

RPO-2

KONA

RD-FK|
-11
RD-FK
-12

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

12.3 | 5.0 |0.064|0.552|0.329|0.287|0.274

12.3 | 4.0 |0.049|0.501|0.411]0.139(0.129
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KONA Rudder angle = 23deg.
———=—— RP0-2 Rudder angle = 23deg.
RD-FK-IT Rudder angle = 25deg,
RI-FE-12 Rudder angle = 25deg.
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Figure 9: Curves of Turning Performance (mm)
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Figure 12: Curves of Sinkage & Trim
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