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선박의 정의 : 바다에서 화물과 승객을 싣고, 떠서,  

움직이는 대형 구조물

 선박의 특성 : 적재성, 부양성, 이동성, 안전성

 선박의 설계 과정

견적설계

기본설계

상세설계

생산설계

선주 요구사항
선박의 종류,  건조 척수,  선급,  국적,  화물의 종류,  재화중량, 

선체 치수의 외적 제한의 유무,  항해 속력,  납기 등

선주와 협의용. 주요 요목 결정, 

개략적인 요목표, 건조사양서 작성,  개략 일반배치도 작성

선주와 초기 합의부터 상세설계 전까지.

건조사양서, 일반배치도, 기관실 배치도 등의 작성 및 선가 조정

건조 선박에 대한 실제 공사용 도면 작성
일반배치도 검토, 작업지시서 , 선박계산, 선각구조 상세설계

건조선의 공작에 모든 부재의 가공을 위한
부품도 및 조립도 작성



Ship design, Owner’s Requirements, Specification, Parent ships Data, 2008.3
NAOE/SNU

 선박의 기본적인 요건

1) 물에 떠야 한다

 선박의 무게 = 밀어낸 물의 무게*

2) 원하는 목적지로 빨리 갈 수 있어야 한다

 형상: 물의 저항이 작은 형태(ex. 유선형)

 추진기관: 디젤 엔진, 나선형 프로펠러

3) 짐을 실을 수 있어야 한다

 최대한 많은 짐을 실을 수 있도록
내부가 비어있어야 함

4) 튼튼한 그릇으로서의 역할을 해야 한다

 철판(약 10~30 mm두께)과
보강재를 용접한 구조물

선박설계에서 고려해야 할 점

10 ton

10 ton

=

나무

선박안정론

선박형상설계,

선박유체역학,

추진기 설계

선박구조역학/구조설계.헤석

선박구획배치설계/선박계산

* 아르키메데스의 원리: 유체 속에 있는 물체(부유체)가 받는 부력의 크기는 그 물체가 밀어낸

유체의 무게와 같고 그 방향은 중력과 반대 방향이다

1.025 ton/m3

약 0.5 ton/m3

철의 밀도 = 7.85 ton/m3



Ship design, Owner’s Requirements, Specification, Parent ships Data, 2008.3
NAOE/SNU

항공기 와 선박의 기본 설계 과정 비교

설계 요구 조건

초기 배치 수정 배치

설계 요구 조건 새로운 아이디어

개념 스케치

초기 크기 결정

공력

중량

추진기관

크기 결정 및
성능 최적화

공력

중량

추진기관

비용

구조

착륙장치

기타

수정된 크기 결정 및
성능 최적화

기본 설계

반복설계 반복설계

항공기 기본 설계 과정
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항공기 와 선박의 기본 설계 과정 비교

설계 요구 조건

초기 배치 수정 배치

설계 요구 조건 새로운 아이디어

개념 스케치

초기 크기 결정

공력

중량

추진기관

크기 결정 및
성능 최적화

공력

중량

추진기관

비용

구조

착륙장치

기타

수정된 크기 결정 및
성능 최적화

기본 설계

반복설계 반복설계

안정성

추력 추력

조타장치

항공기 기본 설계 과정선박
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선박 기본 설계의 순서

선주 요구 조건(owner’s requirements)

유사 실적선 자료 조사

관련 rules & regulation 검토

주요 치수 선정
- 배수량 추정 -

경하 중량(lightweight) 추정

저항 및 마력 추정/주기관 선정
- 저항 성능 추정, 프로펠러 주요 치수 선정 -

복원 성능(stability) 추정 개략 일반 배치(Sketch G/A 작성)

개략 선형 및 선박 제 계산

견적 물량 및 견적가 산정

Technical documents 작성

화물창 용적(cargo capacity) 추정

건현(freeboard) 계산

1
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8

9
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선박의 개요

선박의 종류

조선 주요 과정

선박 기본 설계

VLCC 기본 설계 예
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1.선주의 요구조건

 선주 요구 조건
 선종(Ship’s Type) 

 재화중량(Deadweight)

 최대 흘수(Max. Draft) 

 화물용적(Cargo Capacity)
 Cargo Capacity: Cargo Hold Volume/ Container in Hold & on Deck/ Car Deck Area

 Water Ballast Capacity

 속력(Speed)
 Service Speed at _Draft with _Sea Margin,_ Engine Power & _RPM , DFOC (Daily Fuel Oil Consumption)

 운하 및 수로 제한(Canal Limitations): Panama, Suez, Kiel, St. Lawrence Seaway, Port limitations

 Special Requirements
 Ice Class, Air Draft, Bow/Stern Thruster, Special Rudder, Twin Skeg

개
념
설
계

1. 선주 요구 조건

2. 유사 실적선 조사

3. 관련 규약

4. 주요 치수 선정

5. 경하 중량 추정
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1. 선주의 요구조건 예 : SPECIFICATION
FOR 4,100TEU CONTAINER SHIPS

11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS

111. General Description
112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer
114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities
115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability
117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability
117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability
117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form
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12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form
119. Complement

120. Guaranteed Figures
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures
12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES

121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description
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11. GENERAL DESCRIPTION AND PARTICULARS
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121. Classification
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities
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116. Trim and Stability
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121. Classification

122. Rules and Regulations

123. Certificates
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11. GENERAL DESCRIPTION AND PARTICULARS
111. General Description

112. Principal Dimensions

113. Deck Heights, Camber and Sheer

114. Deadweight and Capacities

115. Dangerous Cargoes

116. Trim and Stability

117. Speed, Daily Fuel Oil Consumption and Cruising Range

118. Hull Form

119. Complement

120. Guaranteed Figures

12. CLASSIFICATION, RULES, REGULATIONS AND CERTIFICATES
121. Classification

122. Rules and Regulations

123. Certificates



1.2 주요 용어
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1.2. 주요용어-Introduction to main terminology

 Loa (Length OverAll) (m) : Maximum Length of Ship

 Lbp (Length Between Perpendiculars (A.P. ~ F.P.)) (m)

 A.P.: After Perpendicular (Normally, Center line of the Rudder Stock)

 F.P.: Inter-section line between Designed draft and fore side of the Stem, which is 

perpendicular to the baseline

 Lf (Freeboard Length) (m): Basis of Freeboard assignment, Damage Stability Calculation

 0.96 Lwl at 0.85 D or Lbp at 0.85 D, whichever is greater

 Rule Length (Scantling Length) (m): Basis of Structural Design and Equipment selection

 Intermediate one among ( 0.96 Lwl at Ts,  0.97 Lwl at Ts,  Lbp at Ts)

Lwl

Loa

LbpA.P. F.P.

W.L.

B.L.

W.L.

B.L.
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 B (Breadth) (m) 

 Maximum breadth of the ship, measured amidships 

 moulded : excluding shell plate thickness

 extreme : including shell plate thickness

 D (Depth) (m)

 Distance from the base line to  the deck side line

 moulded : excluding keel plate thickness

 extreme : including keel plate thickness

 Td (Designed Draft) (m)

 Main operating Draft.  

 In general, basis of Ship’s Deadweight and 
Speed/Power performance

 Ts (Scantling Draft) (m)

 Basis of Ship’s Structural Design

 Air Draft

Distance(height above water line only or including operating draft, see below for the detail) restricted by 

the 

port facilities, navigating route, etc.

 Air draft from base line to the top of the mast

 Air draft from water line to the top of the mast

 Air draft from water line to the top of hatch cover

Introduction to main terminology
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Introduction to main terminology

 Displacement (tonnes)

 Weight of water displaced by the Ship’s submerged part

 Deadweight (tonnes) : Cargo payload + Consumables (F.O., D.O., L.O., F.W., 
etc.) + DWT Constant  (Displacement - Lightweight)

 Cargo Payload (tonnes): Weight of loaded cargo at the loaded draft

 DWT Constant (tonnes): Operational Liquid in the machinery and pipes, 
Provisions for crew, etc.

 LWT (tonnes): Total of hull steel weight and weight of equipment on board 
(Displacement - Deadweight)

 Trim : difference between draft at A.P. and F.P.

 Trim = {Displacement x (LCB - LCG)} / (MTC x 100)

 LCB : Longitudinal Center of Buoyancy

 LCG : Longitudinal Center of Gravity
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 Cb (Block Coefficient)
 Displacement / (L x B x T x SG)

 SG of Sea Water = 1.025 
tonnes/m3

Am : maximum transverse underwater 

area

B

T

Introduction to main terminology

 Cm (Midship Section Coefficient)
 (Am) / (B x T)

 Cp (Prismatic Coefficient)
 Displacement / {(Am) x L}
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 Cw (Water Plane Area Coefficient) 
 Awp / (L x B)

Introduction to main terminology
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 MCR (Maximum Continuous Rating) (PS x rpm)
NMCR (Nominal MCR)
DMCR (Derated MCR) / SMCR (Selected MCR)

 NCR (Normal Continuous Rating) (PS x rpm)

 Trial Power (PS x rpm): Required power without Sea 
Margin at the service speed

 Sea Margin (%): Power reserve for the influence of 
storm seas and wind including the effects of fouling 
and corrosion.

 Service Speed (knots): Speed at NCR Power with the 
specific sea margin.

Introduction to main terminology
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 DHP: Delivered Horse Power
Power actually delivered to the propeller with 

some power loss in the stern tube bearing and in 
any shaft tunnel bearings between the stern tube 
and the site of the torsion-meter

 EHP : Effective Horse Power
Required power to maintain intended speed of 

the vessel

 D : quasi-propulsive coefficient = EHP / DHP

 RPM margin
 To compensate for the expected future drop in revolutions for 

constant-power operation
 To provide a sufficient torque reserve whenever full power must 

be attained under unfavorable weather conditions

Introduction to main terminology
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 Tonnage : normally, 100 ft3 = 1 ton

 Basis of various fee and tax

 GT (Gross Tonnage) : Total sum of the Volumes of 
every enclosed space

 NT (Net Tonnage): Total sum of the Volumes of every 
cargo space

 CGT (Compensated Gross Tonnage)

 Panama and Suez canal have their own tonnage 
regulations.

Introduction to main terminology
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 Unit

 API (American Petroleum Institute)  = (141.5 / S.G.) - 131.5
 ex) API 40   SG = 0.8251 tonnes/m3

 1 LT (Long Ton) = 1.016 tonnes

 SG (Specific Gravity)  tonnes/m3

 SF (Stowage Factor)  ft3 / LT
 ex) SF = 15 ft3 / LT   SG = 2.4 tonnes/m3

 1 knots = 1 nm/hr = 1.852 km/hr = 0.5144 m/sec

 1 Barrel = 0.159 m3
 ex) 1 mil. Barrels  =  159,000 m3

 1 PS = 0.736 kW
 ex) NMCR of B&W6S60MC  :  12,240 kW = 16,680 PS

Introduction to main terminology
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선박 개념 설계의 순서

선주 요구 조건(owner’s requirements)

유사 실적선 자료 조사

관련 rules & regulation 검토

주요 치수 선정
- 배수량 추정 -

경하 중량(lightweight) 추정

저항 및 마력 추정/주기관 선정
- 저항 성능 추정, 프로펠러 주요 치수 선정 -

복원 성능(stability) 추정 개략 일반 배치(Sketch G/A 작성)

개략 선형 및 선박 제 계산

견적 물량 및 견적가 산정

Technical documents 작성

화물창 용적(cargo capacity) 추정

건현(freeboard) 계산
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선박의 개요

선박의 종류

조선 주요 과정

선박 개념 설계

VLCC 개념 설계 예
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2. 유사 실적선 자료 조사

 유사 실적선 자료 조사
 “선박 설계는 무에서 유를 창조하는 혁신적인 업무라기보다는 실적

자료를 토대로 한 개선이다”

 유사 실적선 자료 조사

 주요 치수: L/B, L/D, B/D, D/T, CB

 경하중량(Lightweight), Deadweight/Displacement

 Capacity: Cargo, Ballast, F.O

 Speed, Power, Propeller, etc.

 관련 선급, 모형 시험소, 선주 및 유관 기관과의 업무 협의 및 자료 입수

개
념
설
계

1. 선주 요구 조건

2. 유사 실적선 조사

3. 관련 규약

4. 주요 치수 선정

5. 경하 중량 추정
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Container Carrier 

"Dragor Maersk" 

Outlined Specification
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Container Carrier 

"Hyundai Fedral“

Outlined Specification
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Container Carrier 

"Hamburg Express" 

Outlined Specification
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Crude Oil Carrier

"Hyundai Star" 

Outlined Specification
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Crude Oil Carrier 

"Crown Unity" 

Outlined Specification
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Bulk Carrier 

"World Action" 

Outlined Specification
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선박 개념 설계의 순서

선주 요구 조건(owner’s requirements)

유사 실적선 자료 조사

관련 rules & regulation 검토

주요 치수 선정
- 배수량 추정 -

경하 중량(lightweight) 추정

저항 및 마력 추정/주기관 선정
- 저항 성능 추정, 프로펠러 주요 치수 선정 -

복원 성능(stability) 추정 개략 일반 배치(Sketch G/A 작성)

개략 선형 및 선박 제 계산

견적 물량 및 견적가 산정

Technical documents 작성

화물창 용적(cargo capacity) 추정

건현(freeboard) 계산

1

2

3

4

5

6

7

8

9

13

12

11

10

P
A
R
T
1

선박의 개요

선박의 종류

조선 주요 과정

선박 개념 설계

VLCC 개념 설계 예
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3. 관련 Rules & Regulation 검토

 Internationa Maritime Organizations(IMO)

 International Labour Organizations (ILO)

 Regional Organizations (EU,…)

 Administrations (Flag, Port)

 Classification Societies

 Internationa Standard Organizations (ISO)
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Rules and Regulations - IMO

National Rules and Regulations

UN

IMO
(International Maritime 

Organization)

Conventions, Circulars,  

Protocol, Codes
166 Member States 3 Associate 

Members
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Rules and Regulations – IMO Instruments

 Conventions

 SOLAS / MARPOL / ICLL / COLREG / ITC / AFS / BWM ……

 Protocols

 MARPOL Protocol 1997 / ICLL Protocol 1988

 Codes

 ISM / LSA / IBC / IMDG / IGC / BCH / BC / GC ……

 Resolutions

 Assembly / MSC / MEPC

 Circulars

 MSC / MEPC / Sub-committees ……
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Rules & Regulations – IACS

 10 Members

 ABS (American Bureau of Shipping)

 DNV (Det Norske Veritas)

 LR (Lloyd’s Register)

 BV (Bureau Veritas)

 GL (Germanischer Lloyd)

 KR (Korean Register of Shipping)

 RINA (Registro Italiano Navale)

 NK (Nippon Kaiji Kyokai)

 RRS (Russian Maritime Register of 

Shipping)

 CCS (China Classification Society)

 2 Associate Members

 CRS (Croatian Register of Shipping)

 IRS (Indian Register of Shipping)

Council

General 

Policy 

Group

Workin

g Group

Permanent 

Representativ

e to IMO

3. 관련 rules & regulation 검토


