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ABSTRACT: From the definition of the cruise ship mission based on the investigation of the customer needs and statistical estimates,
and the design of the residence area of the cruise ship, in this study a conceptual design of the traditional ship parts (the lower hull)
was carried out. For the light weight estimation of the cruise ship, several methods that have been used for commercial ships were
evaluated to adapt for the cruise ship. The main particulars of the ship were determined with the light weight estimation and the
assumed dead weight. From these wuain particulars of the ship, the hull form was developed with CFD wverification and the general
arrangement for the lower hull was achieved. For several loading conditions the intact stability of ship was checked.
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Table 1 Approximated particulars of design ship

L(m) B(m) GT  |Passenger| Crew Speed(kt)
150~200| 24~28 | 25,000 1,000 400 20~25
Table 2 Data for existing cruise ships (Mitsubishi Heavy
Industries, 1992)

Ship name | Lbp| B | D | T |LWT |[DWT| GT |Pass.
RoPax 1 | 105 | 20 |6.25[4.75 1,733 | 9,258 | 464
RoPax 2 | 117 | 189 49 1,517 1,500
RoPax 3 | 208 | 29 7.2 19,900 | 40,000 | 400
RoPax 4 |1621|276| 21 | 72 2,000

Asuka 160 |24.7|104 | 6.6 |11,878| 3,59 | 28,717 | 584
Europa 180 | 24 6.0 28,400 | 408
Voyager | 155 | 25.6 7.1 24,391 | 832
Taurus 159 | 25 25,000 | 960
Aries 200 | 285 37,000 | 678

Nordkapp |123.3|19.5 49 850 | 11,330 | 490
Polarlys | 123 |19.5 4.7 11,340 | 490

Table 3 LWT estimation by total weight method
Value Difference | %(Difference/LWT)

RoPax 1 | 2548~2745 1,234~1,431 335
RoPax 2 | 3,024~3,256 1,102~1,34 27.9
RoPax 3 | 9,183~9,889 5,861 ~6,567 39.5

Table 4 LWT estimation by major items method
Estimation Value
Hull Steel | Outfit Ma.ch. Total Diff.
Weight | Weight | Weight
RoPax 11,852~2,000630~735|643~730|3,125~3 466|513 ~854
RoPax 2|2,162~2,335|663~773|722~8103,517 ~3,918 | 440 ~841
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Fig. 1 Combined ship’s and hotel function of a cruise ship

Table 5 LWT distribution of RoPax 2

LWT
Ship Part Hotel . .
MM THL [ Outfit] Mach | Part | oo fv(\)/reiZhhltp
Weigh |Weight| Weight | Weight
RoPax 2| 2,036 | 983 770 590 0.156

Table 6 LWT estimation by weight distribution method

LWT
Htem Hull | Outfit | Machin. | Hotel Part Total
Weight| Weight| Weight | Weight
Desigh Ship | 5173 | 1,377 | 1518 1,260 9,327

Table 7 LWT Estimation based Lavander’s formula (1999)

Ship Value Difference | %(Difference/LWT)
RoPax 1 3,986 7 0.2
RoPax 3 16,055 305 19
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Table 8 Main dimension ratio of similar ships

Ship name | Cb | L/B | L/T | B/D | B/T |\, ;(Iixg)
RoPax 1 | 05587 | 525 | 2211 | 3200 | 4201 | 02725
RoPax 2 | 05290 | 619 | 2388 3857 | 03675
RoPax 3 | 05762 | 717 | 2889 408 | 0273

RoPax 4 | 05907 | 587 | 2251 | 1.314 | 3.833 0.3485
Asuka 05788 | 648 | 24.24 | 2375 | 3.742 0.2727

Europa | 0.6172 | 749 | 29.98 40 | 02573
Voyager | 04923 | 6.05 | 21.83 361 | 0369
Taurus 636 0.2735
Aries 7.02 0.2090
Nordkapp 632 | 2516 3980 | 02662
Polarlys 631 | 2617 4149 | 02592
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Table 10 Total resistance coefficients

Ce( X107 Cw{x107%) Cp( X107
Ist Hull 1478 0429 1.907
2nd Hull 1487 0.323 1.810
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Table 11 Intact stability calculation results

Normal Normal \ Full Full
Departure | Arrival | Departure | Arrival
Cond. Cond. Cond. Cond.
5118M | 5057M @ 4756M | 4.144M
M >0 wz Twx | wx | es
GZmax = 2466M | 223IM | 2127M | 1562M
0.0215B or
0275 M b= o =S Pl
GZa | CZa 1.497M 1.394M 1.349M 1.123M
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