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e Part of the hull/offshore structure above the waterline
e Superstructure/Living Quarters

* Any deck cargo

Calculating the windage area is required when we need to know the wind forces acting on
the vessel. The formula for wind force calculation on any structure is:

Wind Force = Pressure x Area exposed to the wind direction

2
Pressure is given as?)Pressure =% pV , where p is the density of wind, which is generally
taken as 1.23 kg/m , and V is the wind speed in m/s. The area exposed to the wind
direction is also called ‘Windage area’

This article explores the intricacies involved in both the calculation of wind speed and the
calculation of the windage area. We take a look at four important factors - Wind Speed &
Direction, Height Factor, Shape Factor, and Shielding effects.

Windage Area

The windage area of a structure is the area exposed to the wind projected at a section that
is perpendicular to the wind direction. The windage area from different directions will also
be different, depending on the geometry of the structure. This is illustrated in the figure
below. We can see that when the wind is from the transverse direction (beam wind), the
exposed area of the cargo to the wind is Length x Depth, while for the wind from

longitudinal direction (head wind), the exposed area is Breadth x Depth, which is lesser.
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Figure 1 - Windage Areas for Head and Beam Seas

What if the wind is not in the transverse or longitudinal direction? What if it is at an angle

to the longitudinal axis of the structure? How do we calculate the windage area?

For such cases, there's a simpler way of estimating the wind force if the transverse and
longitudinal windage areas are known. Referring to PNA Vol 2, Sec 5.2, Eq 26 [Ref 2], we

can see from the figure below

P=CENTER OF WIND FORCE

il

Wg =SHIP SPEED
¥r = RELATIVE WiND
¥y =TRUE WIND

Wind angle calculations (Ref [2])

2 2 2
Fw =K * pair*VR *(ALsin 0 + At cos B)/cos (a-0)..................... (Formula A)
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Here the vessel is moving forward with a speed Vg, while the true wind is V1 at an angle a
to the longitudinal axis of the vessel. A| and AT are the projected windage areas for head
and beam wind. The value of K varies between 0.5 and 0.65 and is generally taken as 0.6.
The above equation can be used even for head and beam wind directions.

Wind Speed and direction

Wind speed is simply the speed at which the wind is blowing. However, it is the direction
and height at which the wind is blowing that assume significance when calculating the
wind load on a structure. The wind speed can be different in different directions, resulting
in varying wind loads. The dominant wind direction and speed have to be taken into

consideration for design purposes.

135 degrees 90 degrees Beam 45 degrees
Quartering Wind Wind {port) Quartering Wind

PORT

180 degrees — — 0 l?egrees Head
Following Wind Wind

STBD
/ I 270 degrees Beam

225 degrees Wind (starboard) 315 degrees
Quartering Wind Quartering Wind

Wind directions shown in Vessel’s plan view

Height Factor

At the same time, the speed of wind also varies with the height of the structure above the
water surface. Generally, the wind speed is higher at higher levels of a structure. The effect
of height is taken into account by adding a factor called ‘height factor’ in the calculation of
the windage area. A structure is divided into different ‘height zones' depending on its
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35 m above Sea Level

ZONE 3 (Height

ragr 3,21 30.5 m above Sea Level

Cargo Height 30 m ZONE 2 (Height

Factor 1.1)

15.2 m above Sea Level

ZONE 1 {Height
Factor 1.0)

Sea Level

5 m freeboard

TABLE 2
Values of ('

The height. b, m m (ft), 15 the vertical distance from the design water surface
to the center of aren. A4, defined in 3-1-3/1.3.3

Heighr (Meters) Height (Feet) Ch
00-153 (=50 1.00
15.3=30.5 S0=100 1.10
305460 100-150 1.20
460610 150=200 1.30
61.0-Ta.0 200-250 1.37
To.0-9].5 250300 1.43
01.5-106.5 300-3%0 1.4%8
106.5-122.0 AR0-400 1.52
12240-137.0 400450 1.56

Height factor for different zones (Ref [1])

Shape factor
The shape of a structure exposed to wind also influences the wind force that it
experiences. For example, a cylinder when exposed to wind will experience lesser force
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windage area. Shape factor can be obtained from standard references like ABS Rules [Ref
1]

Values of ; (2012)

Shapes or combinations of shapes which do not readily fall mto the
specified categories will be subject to special consideration.

Spherical 0.4
Cylindrical shapes (all sizes) 0.5
Flat surfaces 1.0
Hull 1.0
Upper structure (cohmn-stabilized unit) 1.0
Superstricture or deck house 1.0
Isolared Structural shapes (large cranes) 1.5
Under deck areas (smooth surfages) 1.0
Under deck areas (exposed beams and girders) 1.3
Open muss ng demick (each face) 125
Wires {total surface t;xpust& 1 transit) 1.2

Shielding effects
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When one structure is blocked by another structure in front of it (the windward frame),
then the wind force on the first structure (leeward frame) is expected to be less, and it is
called ‘'shielded’ by the second structure. This ‘shielding effect’ can be taken into account by
factoring the windage area of the shielded structure by a factor called ‘shielding factor'.
The shielding factor for a particular structure depends on how solid is the windward

frame, and what is the shape of the members comprising the windward frame. DNV-RP-
C205 Sec 5.3.3 [Ref 3] provides detailed tables for calculating shielding effects. For a
conservative calculation, shielding effects can be ignored.
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vessel, its superstructure and cargo, and calculates the factored windage areas for each of
them.

The calculation steps are lined out below:

* Take the vessel's geometry details from the user. The vessel's wind area is the part of the
vessel above water, i.e., the freeboard of the vessel. The freeboard is divided into
different ‘height’ zones depending on how high the freeboard is. From ABS Rules for
Building and Classing Mobile Offshore Drilling Units, 2019, C 3-1-2/1.3.2, we can see that the
height coefficient is 1.0 for a freeboard of up to 15.3 m. If the vessel's freeboard is more
than 15.3 m (which is generally rare), then the zone of the hull that is at a height more

than 15.3 m from the waterline will have to be assigned a height coefficient of 1.1.

e [f Al isthe areain Zone 1 (below 15.3 m from waterline), and A2 is the area in Zone
2(more than 15.3 m from the waterline, but less than 30.5 m from waterline), then
the total windage area factored for height will be A=1.0 x A1 + 1.1 x A2. This applies

to both longitudinal or transverse areas

* The shape coefficient for the hull is generally taken as 1.0, as the part of the hull

above the freeboard is generally flat with near rectangular section.

¢ Apply a similar method as for the hull to Superstructure and cargo

* For each item, calculate the effective windage area by factoring the different zones

with different height coefficients

* Shape coefficients will have to be assigned depending on the shape of the item facing

the wind

* The shape coefficient may be different in transverse and longitudinal directions,
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e |f the wind force is required in a direction other than transverse or longitudinal, then use

Formula A to get the results

Following the steps above, a fair assessment of the wind forces on a structure can be
done.

That brings us to the end of this article. We hope this was useful to you. Please do check
TheNavalArch’s own product for windage area calculations that helps you perform this

calculation effectively and with a simple user interface.
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Wind Load Calculator for Ships
$99.00

Wind Load Calculator
for Ships

What does this Excel App do? This Excel app helps the
This Excel app helps the user calculate . .
thecompl:fewi:d Saenin user calculate the complete wind load for a vessel with

Adiiicargotionsides cargo/topsides Windload is given by: FW = K *
pair*VRA2*(AL sin~26 + AT cos”26)/cos(a — B)** pair =

Density of Air, VR = Wind Speed relative to vessel , AT =

Cargo + Hull ... Continue reading

Read more
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Disclaimer: This post is not meant to be authoritative writing on the topic presented.
thenavalarch bears no responsibility for the accuracy of this article, or for any incidents/losses
arising due to the use of the information in this article in any operation. It is recommended to
seek professional advice before executing any activity which draws on information mentioned in
this post. All the figures, drawings, and pictures are property of thenavalarch except where
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Using simple tools for

efficient Passage Planning
for seagoing vessels

Using simple tools for efficient Passage Planning for seagoing vessels

by Team TheNavalArch | Mar 16, 2023 | Marine Operations, Marine Surveys, Marine

Transportation, Maritime Industry

Introduction Planning a vessel's voyage is a critical detailed exercise, and the main goal is
to ensure safe and efficient passage between two ports. The Master has the responsibility

for the vessel voyage planning, but very often he delegates the actual voyage...
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Designing a closed chock as per IACS rules

by Team TheNavalArch | Jun 26, 2022 | Marine Operations, Marine Transportation,

Maritime Industry, Mooring, Mooring and Anchoring, Ship Structural Engineering, Towing

Introduction Chocks are used universally for mooring and towing operations on ships. For
towing operations, Chocks are used for guiding the towing rope from the winch through

the outer shell of the vessel to the tug. For mooring operations, the chock is used to...
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structures

The Optim22 Method of Weight Optimization of Framed Steel
Structures

by Team TheNavalArch | Mar 15, 2022 | Marine Transportation, Oil & Gas, Ship Structural
Engineering, Uncategorized

1 Abstract A semi-automated structural weight optimization system is presented for
framed structures of post and beam construction which is based on basic structural
member design principles. The approach is to adjust member properties in a manner
that...
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lifting points?

How to identify the spoolpiece lifting points?

by Team TheNavalArch | Jan 3, 2022 | Marine Operations, Marine Transportation,
Maritime Industry, Offshore Wind, Oil & Gas

In the offshore construction industry, the connection between the newly installed pipeline
and the riser is accomplished via a series of ‘spoolpieces’ (or spools). The spool is
fabricated by welding pipe joints to form an L-shaped, Z-shaped, or possibly a straight...
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Green Sea Loads
Calculation based on
DNV Rules

Sea Pressure Loads Calculation based on DNV Rules

by Team TheNavalArch | Dec 14, 2021 | Hydrodynamics and Resistance, Marine

Transportation, Maritime Industry, Ship Design and Construction

Introduction Sea pressure loads are an important factor in the structural design of a
vessel. What is sea pressure load? As the term suggests, it is the external pressure on the
vessel due to the surrounding sea. What kind of pressure it is, and how to...
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water
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Global wave statistical analysis and its use in deepwater operations

by Team TheNavalArch | Nov 10, 2020 | Marine Operations, Marine Transportation,

Maritime Industry, Weather and Routing

Why do we need wave analysis? For the design of offshore operations such as installation
and transport of offshore structures, as well as lifecycle design of floating and fixed

structures, knowledge of extreme waves as well as the probability of different sea-states...
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Calculating the maximum stacking height of pipes

by Team TheNavalArch | Aug 11, 2020 | Marine Transportation, Pipe Transportation

Introduction Pipes (or linepipes or joints) are used for multiple purposes and locations in
the maritime/offshore industry. Onshore and offshore pipelines are used for

transportation of fluids on land, over and underwater. Pipes are fabricated in an onshore

facility...
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Calculating
a towline's
catenary

~andsag

Safe Towing: Calculating a towline’s catenary and sag

by Team TheNavalArch | Jul 21, 2020 | Marine Transportation, Towing

Introduction Towlines connect a tug to the vessel being towed and are defined by multiple
characteristics like Weight, Diameter, and Stiffness. The tension in the towline during the

towing operation is not static but keeps varying with the distance between the tug and...
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Designing the lashings of deck cargo using IMO CSS

by Team TheNavalArch | Jul 5, 2020 | Marine Operations, Marine Transportation,

Seafastening

Introduction More than 70% of the earth is covered by water, which makes shipping
historically the easiest and cheapest way of connecting manufactures and customers
across the globe and can be reasonably considered to be the artery of the global

economy....

Ok

https://thenavalarch.com/the-four-important-factors-for-windage-area-calculations/ 19/22



17/5/23, 21:42 The four important factors for a ship's windage area calculations - TheNavalArch

Evaluating
the
Stability of

existing
Barges
using MS
Excel

Using MS Excel to evaluate the Stability of existing Barges

by Team TheNavalArch | Jun 30, 2020 | Marine Transportation, Ship Design and
Construction, Ship Stability

Barges are the simplest, and yet most widely used of marine vehicles. They are used for a
variety of purposes ranging from carrying cargo in bulk or liquid, to even carrying
passengers for short inland cruises. Barges are mostly towed by another barge called a

tug,...
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Equipment Numeral Why the bollard pull Bollard Pull Calculations -

Calculation for a Ship - a calculation method for a an Introduction (Part 1)
Guide barge won't work for a shi

& P February 4, 2017
September 10, 2019 May 20, 2019 In "Marine Transportation"
In "Marine Operations" In "Marine Transportation"

Please register or login to read the full article

2 Comments
Pietro on October 4, 2022 at 3:54 am

how can calculate the windage area for a Tangeri with 14,7 mtrs of max
draft ,lenght 240 mtrs large 42 mtrs

Reply
_ Team TheNavalArch on October 5, 2022 at 5:03 pm
i ‘ Hi Pietro, can you send us the GA of the vessel to
info@thenavalarch.com? Thanks
Reply
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