List of Symbols

Accoc
Aoc

BHP
Cb
Cf

Chld
Chull

Cm
CN

Cof

Cp
Cr
Csh

Cwp
Cl1
Cl4
C22
D
DBH
Disp
Displ
Dst
EHP

Fcost

Freeboard

Description

Annual average cost
Annual building cost

Units

Dollars
Dollars

Transverse area of bulbous bow at the positionMeter
where the still-water surface intersects the stem

Accommodation costs
Annual fuel cost
Annual operating cost
Beam, maximum
Break horsepower
Block coefficient

Dollars
Dollars

Dollars
Meters

Coefficient to convert long tons to metric tons =

0.9843
Cargo handling cost per year
Cost of hull engineering material

Midship section coefficient
Cubic number _LoaxBxD
100

Cost of outfit material

Prismatic coefficient
Capital recovery factor
Cost of hull steel material

Waterplane coefficient

Blending coefficient applied to Basis ship11
Blending coefficient applied to Basis shipl4
Blending coefficient applied to Basis ship22
Depth, at side

Double bottom height

Displacement, volume

Displacement, weight

Range

Effective horsepower

Cost of bunker C fuel oil

Freeboard

vi

Dollars
Dollars/
metric ton

Meter

Dollars/
metric ton

Dollars/
metric ton

Meters
Meters
Mefer
Metric tons
Nautical miles
Newton-
Nautical mile
Dollars/
Metric ton
Meters



Symbol
Freeboard_min

GM
GM_min
H B

HCH
InsHM
InsPI
Ir

KG
KGf
KGL
KGm
KGmisc
KGs
KGto
Lbp

Lc
Lcbh

Lhe

Lhs

Lm

Lo

Loa

Lwl
MArm_TEUd
MArm_TEUbd

Marmfactor  TEUbd

Mathe

Matm

Mato

Mats

Mhhe

Mhm

Mho

Mhs

Miscc
Moment_TEUbd
Moment_TEUd
Mrh

Mrm

Description
Minimum required freeboard

Metacentric height
Minimum metacentric height

Units

Meters
Meters
Meters

Position of center of area of bulbous bow abov®eters

base

Hatch coaming height

Insurance, hull & Machinery

Insurance, Protection & Indemnity
Interest rate in percentage

Vertical center of gravity, total

Vertical center of gravity, fuel

Vertical center of gravity, lightship
Vertical center of gravity, machinery
Vertical center of gravity, miscellaneous
Vertical center of gravity, hull steel
Vertical center of gravity, total outfit weight

Meters
Dollars
Dollars

Meters
Meters
Meters
Meters
Meters
Meters
Meters

Length between perpendiculars. In this work, itMeters

is approximated as Loa/ 1.05
Labor cost per hour

Longitudinal center of buoyancy forward of 0.5

L expressed as percentage of length
Labor cost, hull engineering

Labor cost, steel hull

Labor cost, machinery

Labor cost, outfit

Length, overall

Length, waterline

Moment-arm of TEUs on deck
Moment-arm of TEUs below deck
Moment arm factor for TEUs below deck
Material cost, hull engineering
Material cost, machinery

Material cost, outfit

Material cost, steel hull

Man-hours, hull engineering
Man-hours, machinery

Man-hours, outfit

Man-hours, steel hull

Miscellaneous cost

Moment of TEUs below deck
Moment of TEUs on deck

Cost of maintenance and repair, hull

Cost of maintenance and repair, machinery

Vil

Dollars/ hour

Dollars
Dollars
Dollars

Dollars

Meters

Meters
Meters
Meters

Dollars
Dollars
Dollars
Dollars

Dollars
Newton-meter
Newton-meter

Dollars
Dollars



Symbol
Ncrane_f

Ncrane_i
Ncrew
Nt

Ntb
Ntd

Ot
Ovhc
Owc
Owe
Port
Pr
Pwt
RFR

ROI

Rt

Rtt

SFC
SHP

Sl

Ss

St

T

TEU
TEU_f
TEU_
TEUDbd_f
TEUDd i
TEUd_f
TEUd_i
Troll
Troll_min
TSLU
Vk
Wage
Wocargo
Wcp

Wi

Wiw
Whc
Whe

Description
Number of cranes, continuous

Number of cranes, integer
Number of crew

Number of round trips per year
Number of tiers below deck
Number of tiers on deck
On-hire time per year
Overhead costs

Cost to owner

Owner’s expenses

Port expenses

Yard’s profit

Port waiting time

Required freight rate

Units

Days
Dollars
Dollars
Dollars
Dollars
Dollars
Days
Dollars/
metric ton/
nautical mile

Return on investment expressed in percentage

Resistance

Round trip time

Specific fuel consumption

Maximum continuous shaft horsepower
Life of the ship

Cost of stores and supplies

Time at sea per round trip

Draft, design

Twenty-foot equivalent units

Total number of TEUs, continuous
Total number of TEUSs, integer

Number of TEUs below deck, continuous
Number of TEUs below deck, integer
Number of TEUs on deck, continuous
Number of TEUs on deck, integer
Rolling period

Minimum rolling period

TEUs loaded/ unloaded per day per crane
Speed

Wages

Weight, cargo

Weight, crew and provisions

Weight, fuel

Weight, fresh water

Weight, miscellaneous when machinery is idle

Weight, hull engineering
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Newtons
Days
Gms/ SHP/ hr

Years
Dollars
Days
Meters

Seconds
Seconds

Knots
Dollars
Metric tons
Metric tons
Metric tons
Metric tons
Metric tons
Metric tons



Symbol Description Units
WL Weight, lightship Metric tons
Wilo Weight, luboil for diesel Metric tons
Wm Weight, machinery Metric tons
Wmisc Weight, total miscellaneous Metric tons
Wo Weight, outfit Metric tons
Wpc Weight per TEU Metric tons
Ws Weight, hull steel Metric tons
Wto Weight, total outfit Metric tons
Wt_TEUbd Weight, TEUs below deck Metric tons
Wt_TEUd Weight, TEUs on deck Metric tons
Ybc Yard’s building price Dollars
Ytc Yard's total cost Dollars
User inputs
Symbol Description Value defined
in this work
Chargerate  Rate charged by the ship owner to ship cargo in 0.0064
dollars/ ton/ nautical mile
Chull Cost of hull engineering material in dollars/ ton 3500
Cof Cost of outfit material in dollars / ton 1500
Csh Cost of hull steel material in dollars / ton 400
DBH Double bottom height in meters 1.83
Dst Range in nautical miles 7000
Fcost Cost of Bunker C fuel oil in dollars / ton 80
HCH Hatch coaming height in meters 1.83
Ir Interest rate in percentage 0.08
Lc Labor cost in dollars / hour. For simplicity we assume th20
same labor cost for hull steel, hull engineering, outfit and
machinery.
Ot On-hire time per year in days 350
Pwt Port waiting time in days 2
SFC Specific fuel consumption in gms/ shp/ hour 120
Si Ship life in years 20
TSLU TEUs loaded/ Unloaded per day per crane 1440
Wpc Weight per TEU in metric tons 12



