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This paper presents the development of the KLNG2, a new open standard hullform for a 170,000 CBM class Twin—skeg LNG

carrier developed by the Korea Research Institute of Ships and Ocean Engineering (KRISO). The main particulars were selected

to represent a typical vessel of this class, The bow geometry was derived from the KLNG, which was KRISO s existing 138K

single screw standard hull form, while the stern features a Twin—skeg configuration optimized via parametric design and

Computational Fluid Dynamics (CFD) analysis, In addition to the hull geometry, specifications for the propeller and rudder are

described in this paper. Comprehensive model test results, comprising resistance test, Propeller Open Water (POW), and

self—propulsion test, are also reported, As the first Twin—skeg open standard hullform released by KRISO, the KLNG?2 is expected

to serve as a valuable benchmark for research in both academia and the shipbuilding industry.
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Table 1 Main particulars of KLNG2

Designation Value
Length overall 296.00m
Length between perpendiculars 286.00m
Breadth 46.20m
Depth 26.50m
Draft (Design) 11.50m
A.P. Extension 4.00m
F.P. Extension 6.00m
Displacement 113,964m2
LCB (from Midship) -0.45%
Wetted Surface Area (Bare hull) 16,506m2
Wetted Surface Area (Rudder + Skeg)| 128m2, 2ea.
Bilge keel area 140.00m2
T.Proj area abv W.L. 1410.00m2
Fn at Design speed 0.189(19.5 kts)
Block coefficient 0.7500
Midship section coefficient 0.9871
Prismatic coefficient 0.7598
Water plane area coefficient 0.8617
KG 18.50m
KMT 22.05m
ixx/B 0.3318
izz/Lbp 0.2308
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(a) Vertical skeg inclination & Distance between skegs

Horizontal
Shaft Angle

~

Center Line

Symmetry Form Asymmetry Form
(b) Horizontal Shaft angle

Fig. 1 Twin—skeg design parameters

(c) Skeg form
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Table 2 Design parameters of KLNG2 for skeg design

Designation Value
Distance between skegs 35% of Breadth
Vertical skeg inclination 10.0 deg

Horizontal shaft angle 2.0 deg

Skeg form Asymmetry

Area of Station
Area of Middle Station
1.0
08
06
Height (m)
24.0
0.4
20.0
16.0
Design draft = 11.5 m 120
0.2 L0
4.0
Station . . , . ,%° station
Number 0.0 05 10 15 20 25 Number
L L L L L
0.0 2.0 4.0 6.0 8.0 10.0

Fig. 2 KLNG2 stern lines, Profile & Cp curve
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KRISO 170K CBM Class Twin—skeg LNG Carrier (KLNG2) =71
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Fig. 3 KLNG2 bow lines, profile & Cp curve
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Fig. 6 KLNG2 Half-breadth plan (Top: bow / Bottom: stern)

R SIDE ELEVATION PROJECTED BLADE EXPANDED BLADE PD

Table 5 Offset of the Propeller

r/R | Pitch | Rake |Skew(°)| Chord |Camber|Thickness
g i) h 0.160|648.41| 1.656 | -2.373|109.69 | 3.028 | 35.508
A [ 0.200|665.82| 3.148 | -2.948 | 117.25| 3.330 | 33.090
\\\L 0.250|687.04| 4.880 | -3.576 | 126.16 | 3.660 | 30.250
- 0.300|707.79| 6.430 | -4.177 | 135.21| 3.941 | 27.522
s — 0.400|743.33| 9.002 | -4.884 | 152.98 | 4.314 | 22.622
o I 0.500|770.03|11.183| -5.000 | 170.10 | 4.383 | 18.056
o — L 0.600|785.78|11.700| —4.320 | 183.09 | 4.298 | 13.880
T ——— e — 0.700|788.16| 8.715 | -2.608 | 185.64 | 4.040 | 10.427
0.800|780.53| 0.930 | 0.340 |172.86| 3.357 | 7.660
Fig. 7 Drawing of the propeller(KP1800, KP1801) 0.900|764.31|-10.340| 5.000 |139.10| 2.104 | 5.067
0.950|753.34|-16.595| 7.948 |107.39| 1.188 | 3.746
Table 3 Propeller design conditions 0.975|747.22|-19.867| 9.628 | 83.86 | 0.660 | 3.077
Main engine 10,600kW x 71.0rpm, 2 ea. 1.000|740.59(-23.310| 11.499 | 26.20 | 0.000 | 2.298
RPM margin 5.0 %
Sea margin 15.0 %
Transmission Efficiency(7,) 0.99
Target speed 18.5 knots ( w/ S.M.)

Table 4 Propeller Principal Particulars

Diameter(mm) | 8200.0 (P/D)mean 0.9303
(P/D)o.7r 0.9612 (Rake/D) Tip -0.0284
Ae/Ao 0.3980 Eff. skew(Deg) 16.50

Hub Ratio 0.1600 (C/D) 0.7R 0.2264

No. of Blade 4 (fo/C) 0.7R 0.0218

Section NACAB6 | Turning direction Inward

Hel Zo| HEYSIUct

7|E NG Metef AtzzA & KING2 Mde| Hhr SEMg
2slo] il 492z, FE 552 150 2E2 8.2
MEsIGlct Z2ERio| 7|5t M2 7is|Eolb et &8
HolM dAsiiont, At Zo| HAshi| dAxHE ¢

KP1800 / Right :
inward rotation viewed from downstream

Fig. 8 Model propellers (Left : KP1801),
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5lof B2 od7lof| %‘%EIE Sk
=2z B clHe ‘NACAGB(TMB mod.) thickness with
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KRISO 170K CBM Class Twin—skeg LNG Carrier (KLNG2) &7 EZAMedvlgt

T Table 7 POW test results of design propeller

\ J K, 10K, Mo
| Gap : 50mm 0.000 0.4152 0.5448 0.0000
0.050 0.4016 0.5251 0.0609
0.100 0.3871 0.5062 0.1217
0.150 0.3719 0.4877 0.1820
0.200 0.3559 0.4695 0.2413
0.250 0.3392 0.4513 0.2991
0.300 0.3218 0.4327 0.3551
0.350 0.3039 0.4137 0.4092
0.400 0.2853 0.3940 0.4610
Fig. 9 Rudder Geometry 0.450 0.2662 0.3734 0.5106
0.500 0.2464 0.3517 0.5575
Table 6 Main particulars of KLNG2 Rudder 0.550 0.2261 0.3288 0.6019
Designation Value 0.600 0.2052 0.3046 0.6433
Rudder type Full Spade Rudder 0.650 0.1837 0.2790 0.6811
Section NACA0020 0.700 0.1616 0.2518 0.7150
Rudder area 39.52m? (LBP x Tsel 1.11%) 0.750 0.1387 0.2231 0.7421
Aspect ratio 1.46 (at Mean chord length) 0.800 0.1152 0.1927 0.7612
Balance ratio 30% 0.850 0.0910 0.1605 0.7670
Rudder position x:0m/y: %8090 m 0.900 0.0659 0.1267 0.7450
Maximum rudder angle 35.0 deg 0.950 0.0399 0.0912 0.6615
Rudder rotation speed 2.32 deg/s 1.000 0.0130 0.0539 0.3839
a=0.8 camberline’S ARRSIZCH, ZZHP{o| HAMEE Fig. Table 8 Main dimensions of KLNG2
71} Table 4, Table 5, Fig. 80l TAISIHCE Ship model
Length between perpendiculars (m)| 286.0 8.720
3.2 KLNG2 2 AdA| Breadth (m) 46.2 1.409
Draft (m) 1.5 0.351
KLNG22| 2{t{= Conventional type Full spade E{C{2 AH|
319t KING29| = ZARZH(Shaft angle)o| 2.0°2 AEE]| o} Table 9 Results of resistance test
2} ZRHBQ} BlHs RE xE J|F0R EUsH 2T 2 HAL & Vs En Rnm | Ctm | Cfm | CR | Trim |Sinkage
(kts) (e-6) | (e+3) | (e+3) | (e+3) |(deg.)| (mm)

zizict

12.010.116| 8.187 | 3.660|3.107 [ 0.553|0.035| 3.6

KLNG2 22| 2K Geometry) 2! F2 M 2/(Main particulars)
14.0/0.136| 9.551 | 3.695(3.024|0.671]0.051 5.1

2 Fig. 99t Table 60fl 22} HMA[BiCL.
16.0|0.155(10.916|3.699|2.955|0.744|0.070| 6.8

17.010.165|11.598|3.683|2.924(0.759|0.082| 7.8

MEm7| Axp
4, Msgot A} 18.0|0.174(12.280| 3.656 | 2.896 | 0.760|0.096| 8.9

19.0(0.184|12.962|3.630|2.869|0.761|0.112| 10.2

2 A7 E S5l JHEE KING29| Mynt Z28e{= DEAH 19.5(0.189(13.303|3.625|2.857|0.769|0.119| 10.8
TH5, MAEToMe MEAIY 2Tl MAZZHEE A} 20.0|10.194]13.644|3.632|2.844|0.788|0.127| 11.5

=
28+ 277 |CEEMS(POW)TH KIS |3 Zoi2 Tlsio] 2 M3 21.0(0.203[14.327/3.692[2.821[0.871[0.144| 13.0

O| CFD(MAER|EN silM, 23 H|mAT L Twin skeg A 22.010.213(15.009|3.776|2.799|0.977(0.165| 14.5
off chet z[AMzt o7 Sofl 7|EAHT AR2 ARBELS SHA

sMwsoz 122 MABID, HIEASe H9 Zaue
SYT2Ue| MHS KRISO X A AL3I01 242k SaBISC ORI 422 144 C
sigic 0, 2P| STAE Seplel A48T ol 15 s

MARRE 3AH 22510 OEI-TDI_E—QE =Xl 5‘:‘71l 2}t =t

120 ChetRMSlEl=28] K| 637 M5 2026\ 42



Table 10 Results of Self-propulsion test

V nM

o | (rps) | T OV ﬁ% o oW | e

12.0| 4.14 | 9.88 | 0.395 | 0.203 | 0.298 | 0.993
14.0| 4.89 | 14.14 | 0.557 | 0.203 | 0.298 | 1.002
16.0| 5.63 | 18.98 | 0.741 | 0.203 | 0.297 | 1.009
17.0| 5.99 | 21.46 | 0.836 | 0.202 | 0.296 | 1.011
18.0| 6.34 | 23.95 | 0.932 | 0.202 | 0.295 | 1.013
19.0| 6.69 | 26.56 | 1.033 | 0.202 | 0.293 | 1.014
19.5| 6.88 | 28.04 | 1.090 | 0.202 | 0.292 | 1.015
20.0| 7.07 | 29.73 | 1.155 | 0.202 | 0.291 | 1.015
21.0| 7.51 | 34.06 | 1.319 | 0.201 | 0.289 | 1.015
22.0| 7.97 | 39.25 | 1.514 | 0.201 | 0.286 | 1.015
M| THozRE 23ME Sxiz, Witk AX|HoF

2AEIS ALRSI0] £2H| 1/32.82 MESIFCH HZEkE 2E
o Mel2 Table 8z} ZC}.

S T
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Fig. 10 Model ship of KLNG2
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KRISO 170K CBM Class Twin—skeg LNG Carrier (KLNG2) =71
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