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A

ny time heavy machinery is being moved from one place to
another, it’s important to ensure that the equipment being used for the project is both properly maintained and
inspected and also that the proper equipment is being used
for the task at hand. At these moments, the decision of whether to use
owned equipment or to rent a different piece of machinery to ensure
that the project runs smoothly is of the utmost importance.
On board commercial shipping and fishing boats, there are many different uses for lifting and rigging equipment, so knowing the proper
equipment for the job is only part of the job. Ensuring that the equipment is being used in a safe manner and has been maintained properly can be the difference between life and death. Of the equipment
found on board these ships, two of the most common are winches and
chain falls.
A winch is designed to perform a horizontal move of heavy objects
over flat or light incline and cannot perform vertical lifts without the
use of advanced rigging techniques in very specific circumstances.
Winches must be mounted to a flat surface and are, therefore, used for

2 MR White Papers

pulling loads, not for lifting them. Hoists are designed to lift a load
vertically or raise over steep inclines and must be attached to a separate device for stability.
Given the differences between these lifting devices, it’s important to
know the different uses for each and how to tell when it’s time to consider replacing the device, wire rope, chain or when to rent the right
equipment for the job at hand

What Is a Winch and When Is It Used?

Winches are stationary devices that are used in conjunction with a
manufacturer specified thickness of wire rope or cable that can handle
anywhere from 1,000 pounds to more than 35,000 pounds depending
on wire thickness, drum capacity and number of layers of rope on the
drum.
Winches operate by winding the wire rope around the drum, utilizing
the resulting tension to pull an object. Available power sources for
winches include air, electricity and hydraulic, with each one having
various benefits and drawbacks depending on the job required. For
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instance, an electric winch can be found on a tug boat, being used to
tow much larger boats behind it.
Typically, a winch would be used on the deck of a boat in moving
around containers or other large objects that would be impossible to
move in a controlled manner otherwise. The controlled rate of speed
offered by winches means that an object can be slid across the surface
of a boat on the water with a far greater level of control than using
other means of mechanical movement.

Which Winch Is the Right Winch?

A winch’s rating is determined by the maximum amount of weight
that can be pulled using only the bottom layer of rope
on the drum. Capacity ratings have a converse
relationship with the number of layers on
the drum, so as the layers of rope increase, the capacity of pull decreases
by around 10 percent per layer.
With that in mind, choosing
the right capacity winch relies
on having a good idea of the
weight of the load needing
to be moved along with the
distance the load must be
moved. Typically, to determine the winch capacity
required for a move, take
the weight of the load
and multiply by 1½ times.
There are, however, other
factors to consider beyond
the load such as coefficient
of friction.
For instance, when using an
electric winch, ensuring that the
manufacturer supplied duty cycle is
followed can save you from having a
major issue on the jobsite. If an electric
motor is overworked, there are safeguards
that are designed to protect the equipment from
malfunction, however, there is the chance that the engine sparks, making this type of winch unsuitable for environmentally
unstable areas.
With air winches, ensuring the proper level of airflow is the most
important aspect of making sure the winch will work as expected.
Proper inspection of the hose, air compressor and winch prior to use
can be the difference between a successful move or failure. When
renting, proper hose should be supplied, ensuring an airtight seal
between the air compressor and winch, while also including a dirt
stopper and oiler inline on the setup.

What Is a Hoist and When Is It Used?

Hoists have a variety of uses in the maritime industry, ranging from
moving equipment or engines on board the boat, to removing the
propeller and drive shaft for maintenance while at a dry dock. Large
capacity hoists are even a staple at the dock to raise the boat out of
water to begin maintenance and repair on any damaged parts of a
http://whitepapers.marinelink.com/

vessel. In these projects, a winch would not make for a good option
since the materials must be raised up and not simply moved laterally
from one place to another, but rather are lifted straight up or rigged to
move once in the air.
Hoists are paired up with either chain or wire rope and are operated
manually or are powered by electricity or air for larger jobs. Another
benefit of using a hoist is that the height of lift is completely customizable and can go anywhere from only 10 feet to upwards of 200 feet
of lift. Depending on the style of hoist being used, the lift range can
possibly go even higher.
Manually operated chain falls require a significantly lower force to lift
than the object being hoisted, allowing a single person to
lift an object that would otherwise be immovable
without the use of equipment.
Powered hoists allow for objects to be
raised and lowered at higher speeds,
with far less force than their manually operated counterparts, and are
typically used on higher capacity
objects. Electric chain falls allow
for the operator to plug the unit
in to a standard electrical outlet, but can only be used for
15 minutes at a time prior to
a cool down period, known
as its duty cycle. The benefit
of an air chain hoist is that it
can be operated continuously
and does not need the same
down time electric hoists do,
which are, therefore, better
suited for use in dusty, flammable or dirty environments without
the fear of overheating or sparking. Air hoists are the most durable
powered option provided a dirt stopper
and oiler is paired with the unit to prevent
contaminants from entering the hoist.

How Do You Know Which Hoist to Use?

When choosing between a manual, electric or air powered hoist,
there are a variety of factors to consider in choosing which style will
be the best for the application desired. For lighter loads being moved
that need to be handled more delicately or with more precision, hand
chain hoists tend to be the favorite lifting device for their slower raising, lowering speeds and the ability to control far more of the lift than
moving at a higher rate of speed. In dirty, dusty environments or areas that contain flammable gasses, an air hoist would be the preferred
method over electric due to lack of mandatory duty cycle and the fact
that the system is largely closed off to external contaminants. Electric
hoists tend to see use in areas that require a more compact setup without the air hoses and higher rates of lifting speed, but must adhere to
strict usage guidelines.
Typically, most problems with hoists stem from improper usage. For
hand chain hoists, exceeding the capacity of the hoist can cause damMaritime Reporter & Engineering News 3
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age, especially if pushed beyond the typical safety factor of 20 percent
beyond the listed rating. With electric hoists, if ambient temperatures
exceed allowable ranges or duty cycle is not followed, the hoist may
malfunction. The most common issues for air hoists tend to stem
from hoses that are undersized or dirt entering the unit if not paired
with dirt stoppers and oilers from the rental company. Both issues are
easily avoidable, but dirt entering a closed system requires a replacement unit and service to be performed to repair any damage.
It is important to keep all of the aforementioned factors in mind when
choosing the hoist for each job. Ensuring proper equipment is utilized on the jobsite keeps the work moving and avoids any unnecessary downtime or jobsite accidents.

Common Uses for Hoists Within the
Maritime Industry

On board commercial vessels, chain falls are among the most frequently used pieces of equipment. During the daily operation of the
ship, breakdowns occur and require urgent repair, oftentimes requiring the use of lifting equipment to aid in the removal and installation
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of replacement parts. For these types of projects, hand chain hoists
tend to be the equipment of choice due to the level of control and the
small footprint the gear takes up while not in use. Hand chain hoists
also find use in repositioning equipment or in conjunction with larger
capacity hoists to shorten sling length to control center of gravity.
When it comes time for maintenance, dry docks will use larger air
hoists to remove hubs, propellers and drive shafts, allowing for these
parts to be retooled or replaced, cleaned up and then reinstalled.
Some of the most common capacity hoists used on these projects
include 25-ton, 35-ton and 50-ton hoists and typically, these units are
air controlled hoists.
Removing the hub from the propeller or drive shaft requires at least
a 25-ton hoist, occasionally with an assist from lower capacity chain
falls. On controllable pitch propeller systems, with each blade weighing a shade under 10-tons, the blades are removed individually using
smaller hoists, freeing the hub for removal by the larger 25-ton hoist.
Removing the shaft to access the bearings and retool the shaft requires
the use of significantly larger hoists paired up with smaller units performing one of several different rigging methods to pull the shaft out
and then hoist it up and over.
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When Is It Better to Rent Than
Purchase?

that may be required and should be increased as necessitated by the
type and quantity of jobs performed. Some common issues that
would require the equipment be considered for removal are also outlined below. It is important to be certain that manufacturer specified
guidelines are followed to ensure the safety of your equipment.
w• Inspect each part of a winch or hoist before and after each use.
If there is any evidence of wear on the wire rope or chain such as
fraying, kinked wire, elongated or worn links of chain, immediate
replacement is necessary before the unit can be placed back into
service.
• When possible, store winches and hoists in a clean, dry area,
cleaning the unit after use to remove dirt and debris. Cable or
chain used on the jobsite should be removed from the equipment,
inspected, cleaned and stored for later use.
• Load testing should be performed on each hoist in your fleet
before each use, ensuring that the load rating and serviceability
of each hoist is accurate and the unit is safe for use on the next
project.
• Follow manufacturer specified lubrication guidelines so the
brake and ratcheting mechanisms inside the hoists are ready for
service when needed.
• Discovery of worn, cracked, twists of more than 10 degrees from
the plane or stretching of the throat opening greater than 15 percent is evident on any chain hooks, the chain must be removed
from service and replaced according to OSHA guidelines in section 1910.184.
• Stretched or elongated chain links, damaged or missing safety
hook latches, immediate replacement is required per ASME guidelines section B30.9.
• Brake wear that results in slippage of the load during use or testing mandates removal of the unit from the fleet to be replaced with
a new hoist.

So if you choose to purchase and maintain your own equipment, what’s
next?

About Lifting Gear Hire

The ultimate question faced by many in the industry is when is it a
better option to purchase and when is the better time to rent. For
maintenance and repair on board the vessel during daily operation,
owning the equipment and performing regular maintenance and service tends to be the preferred choice.
For the larger projects on dry docks or for larger projects aboard the
ship that may only be performed once or twice per year, the question
of which method would be more practical comes down to each individual, but several factors should be weighed in the decision.
Given the extreme load weights faced in this industry, having confidence in the equipment used on a job is an absolute must and,
therefore, further emphasizes the need for frequent inspections and
repair on the hoists used on a job. In the ship repair industry, with
these hoists seeing regular use, the need for frequent maintenance and
repair is greater than faced in other industries. A poorly maintained
hoist can fail, causing irreparable damage to a propeller, hub or shaft
or may even be cause for injuries on the jobsite or worse.
Ensuring that the proper maintenance and repair can be performed
on each hoist on a regular basis is one major factor in making the
determination of whether to rent or buy. Does your facility have the
equipment needed to inspect, repair, test and recertify equipment
prior to each use? Can your current staff accommodate the repairs
in house or does the equipment need to be sent elsewhere for repair?
Proper space must also be available for storage of the equipment away
from the elements and in such a way to avoid damage to the equipment.
These are only a couple of the important, yet often overlooked, aspects
of owning equipment. Consider the responsibility of owning equipment as well as all aspects of renting equipment when making the
determination of which method works best for your circumstances.

Hoist and Winch Maintenance and
Inspection Tips:

With so much riding on these pieces of equipment, properly maintained hoists and winches reduce the potential for damaged loads,
injuries or death on a jobsite. Given the gravity of what can go wrong,
processes must be set in place to create and adhere to strict maintenance schedules for each piece of owned equipment in your fleet.
Designating a person, or a group depending on how many pieces of
equipment are owned, whose sole purpose is maintaining your equipment for safety and reliability or finding a reliable third-party company is the first step.
The following tips are a only a starting guideline for the maintenance
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Lifting Gear Hire, the top name in hoisting and rigging rental equipment, rents everything below the hook of the crane from spreaders
and shackles to slings and chain falls. Bringing an unmatched reputation for safety, reliability and quality, LGH shares a common purpose
of serving our customers with passion, motivation and an unwavering
dedication to providing the safest rental equipment available on the
market. With over 20 rental centers stretching from coast-to-coast in
North America, LGH and representatives local to most job sites can
provide an unsurpassed inventory of rental equipment to suit every
project. LGH – puts safety first.

Learn More About Lifting Gear Hire by
calling 800-878-7305 or visit us at www.RentLGH.com.
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C O N T R O L VA LV E S
E L I M I N AT E H 2 S G A S O D O R S

Wager, a leader in Odor Control Valves on land, is proud to provide the marine industry a unique solution to H2S odors onboard ships. Our
valves allow ventilation of black water and grey water tanks without the effects of nuisance odors.

Wager’s media is the heart of our odor control valves. We use an engineered media that is highly effective in scrubbing H2S gas. Our media
is in pellet form to allow for adequate airflow thru the media bed, and is non-toxic and landfill disposable.

We offer SEVEN models to choose from, in a
wide range of sizes and configurations. Our
larger units hold 50 lbs., 100 lbs. 200 lbs. or
450 lbs. of Wager media. These larger units can
easily be placed on board a vessel, or used at
pump outs in port.

Wager Odor Control Systems are currently in
use with the U.S Coast Guard, onboard ferries in
North America, and at Pump Outs in various
ports worldwide.

2740

wagerusa.com • 800-562-7024
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Wager proudly celebrates 83 years of manufacturing quality valves and deck equipment for the Maritime Industry. Our commitment to
excellence is the key to our success. Our new Fabrication Division helps us deliver exemplary service to all of our customers. We have
added a plasma cutter, press brake, and a robotic welder, along with a full machine shop of CNC machines. We have the capability of
producing any project upon request.

ROBERT H. WAGER CO., INC

2740

570 MONTROYAL RD. RURAL HALL, NC 27045
336.969.6909 • www.wagerusa.com

NEW WAGER 1500-MV

N O W AVA I L A B L E

Wager is proud to introduce the 1500-MV Mud Vent Valve to compliment
our extraordinary line of Vertical Vent Check Valves.

The 1500-MV Mud Valve is designed for tanks that carry liquid mud.
Inside the mud chamber is a ball check that prevents the liquid mud
from rising into the upper vertical vent check valve.

We designed the 1500-MV so liquid mud is forced through a spring
loaded door (instead of a burst disc) on the front of the valve. This
allows for ease of maintenance.

After the mud flow resides, the ball float returns to it’s original position
allowing airflow to return through the upper chamber.

The 1500-MV is ABS Approved. It is available in Galvanized Steel, 316
Stainless Steel, and Aluminum upon request. Sizes range from 4” -10”.

2740

Shipbuilding
ORIGINAL PATENT HOLDER

INVERTED VENT CHECK VALVE
1933

Wager proudly celebrates 83 years of manufacturing quality valves and deck equipment for the Maritime Industry. Our commitment to
excellence is the key to our success. The Inverted Vent Check Valve was invented by our founder Robert H Wager. Through the decades,
we continue to offer a full range of quality vent check valves and rugged deck equipment. Our inverted and vertical vent check valves are
all ABS approved. In an effort to comply with the most up to date regulations required by ABS, Wager has an extensive on-site test facility.
Each valve along with its component parts are rigorously tested in order to assure both quality and functionality. In addition to current ABS
requirements, Wager can now perform Discharge Reverse Flow Tests for engineering.

2740

ABS

wagerusa.com • 800-562-7024

Satellite Communications

Connectivity: Key to Digitalization
SIX QUESTIONS FOR FINDING THE RIGHT CONNECTIVIT Y PROVIDER

DECIPHERING
B R O A D B A N D AT S E A

Understanding the many details of a satellite communications solution – and how a
comprehensive approach is the fastest path to digitalization
As the maritime industry begins to embrace digitalization, seeing the promise of benefits such as improved operational efficiency and cost
savings, the focus is on connectivity. Fast, reliable, affordable connectivity is the catalyst for digitalization. Indeed, for seagoing vessels today,
satellite broadband services are as essential as the sextant was to prior generations of mariners. Satellite communications can provide captains
with the navigation, fleet operations, and weather information they need to travel safely and efficiently. They also are capable of providing
crews with access to digital entertainment and a vital link to families and friends ashore – crucial morale boosters for long, lonely voyages.
Indeed, it’s hard to imagine how one could run a modern fleet without maritime satellite services.
But there’s a price to pay for global connectivity at sea. Consider that on shore, mobile device data plans typically charge $0.01 to $0.02 per
megabyte for service. Receiving or transmitting that same megabyte of data at sea via satellite will be one to three orders of magnitude more
expensive – costing from $0.10 to more than $20.00, depending on the monthly contract and choice of satellite service. The higher cost
must be weighed against the efficiencies enabled by satellite broadband connectivity, especially when it comes to non-critical data, such as
entertainment.

Find the Provider with a Complete Solution
To help gain control over costs, many fleet operators have been drawn to an a la carte approach to
satellite communications services in which they pick a seemingly low-cost “unlimited” plan from
one provider and other services from another. But what are you really paying for...and what are
you really receiving? To find out, consider asking the satellite communications providers you are
considering these six important questions:

1

Will I really receive “unlimited” access at my contracted access speed?

No. It’s important to realize that satellite bandwidth has a limited capacity to carry bits of data to and from the vessel. Capacity is not speed;
capacity is bandwidth used over time. The service provider is simply basing pricing on a one-size-fits-all “standard use” scenario. If you
start to bump up against prescribed usage limits – often contained in fine print in the service provider’s “fair use” or “fair access” policies –
automatic usage constraints, including speed throttling or website blocking, may be used to manage your data use. This sometimes happens –
particularly if there are no tools for allocating data and monitoring data usage onboard – when an individual user inadvertently runs through
the vessel’s entire monthly data allocation and triggers the throttling. So the answer is the data may be unlimited but likely not at the fast
speeds you think you'll be getting based on your contract.

2

Will Internet users onboard ship actually experience the promised speed?

Think of service speeds in terms of the total bandwidth delivered to the vessel – and that must be divided among the number of users
trying to access the network. When you are purchasing service based on data speeds, the more users at one time results in slower the access
for all. When the data plan’s speeds are too low to begin with, this can be a frustrating experience for crewmembers trying to access their
email, download photos, or stream a video clip. But in the event of an emergency, slow access or the inability to videoconference at a critical
moment could prevent the captain from dealing effectively with a serious illness, injury, or mechanical failure – an unacceptable risk.
Alternatively, purchasing service based on the amount of data you expect to use rather than one speed with an expectation of “unlimited”
data removes the service speed limits and throttling from the equation. The service provider can instead deliver your data at the fastest rates
available.
Deciphering Broadband at Sea: Connectivity
© Copyright 2017, KVH Industries, Inc.
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3

How does the service provider manage network performance?
A provider who is responsible only for the satellite network, and no other part
of the solution, has an easy “out” when your network performance becomes
slower or less reliable than you expected. Providers assembling a rack of off-theshelf components that are beyond their control may also face challenges in fully
managing network performance.
Providers who are in control of the end-to-end solution – the network, the airtime,
the integrated hardware, the below-decks hardware and user interface, etc. – are
both able to manage the network to optimize the entire experience as well as
provide a detailed level of performance, support, and proactive monitoring that will
deliver a far more positive user experience.

4

What tools are provided to monitor data usage?

Research has shown that making Internet services faster actually encourages users to increase their rate of consumption, causing congestion
that could wipe out enhanced performance. Despite this knowledge, many service providers do not make network management and
user allocation tools available to maritime enterprises. However, a truly customer-centric SATCOM solution should provide complete
transparency into the antenna and network performance, data usage, and costs with additional features like user-managed crew data
allocation, secure vessel tracking, etc.

5

Is there a no-commitment, subscription-based plan available?

In today’s challenging economy, fleets need to be agile, whether they are selling or acquiring vessels or simply looking for the best value when
upgrading a fleet. Connectivity as a Service (CaaS) is the type of no-commitment, subscription-based approach that provides total flexibility.
For example, a CaaS plan can provide hardware, airtime, and maintenance all in one subscription-based monthly package. The CaaS
approach eliminates the need for a big capital expenditure up front and instead becomes a benefit for the fleet – and the operating budget –
from day one. Many providers, however, are unable to offer this type of plan because the various elements of the solution – hardware, airtime,
content, etc. – are sourced from other companies so they don’t have control over the costs and integration. Instead, they often try to point to
CaaS as an approach that is too good to be true, which is usually an indication that they simply aren’t in a position to make a similar offer.

6

What type of content is provided for entertainment, operations, and training?

Fleets today need to provide world-class crew welfare content in order to attract and maintain the best seafarers, who expect not only Internet
access, but also news, movies, TV, and sports content. Operations can be improved as well if a satellite communications provider can quickly
and affordably deliver such content as ECDIS-compliant chart updates and high-resolution, global-scale weather updates. In addition, by
providing top-quality training programs, the fleet can boost a crew’s productivity and reduce risk, particularly if the training is accompanied
by a management platform.
However, many satellite providers do not have the resources or technology to offer a content delivery solution that addresses crew welfare,
operations, and training either because they don’t have access to such content or, if they do, they need to charge by the megabyte. Other
approaches, like multicasting, allow this type of content to be broadcast in the background on a subscription plan that does not affect
onboard data speed or the monthly data budget.

Deciphering Broadband at Sea: Connectivity
© Copyright 2017, KVH Industries, Inc.
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The Answers Will Point the Way to Digitalization
Don’t like the answers you receive to these questions? You’re not alone. The lack of clarity and transparency that characterizes most maritime
satellite services is a major reason for the “buyer beware” attitude of many satellite communications customers.
But there is an alternative – an approach to maritime satellite pricing, delivery, and management that avoids the pitfalls common to
traditional SATCOM services and gets you well on the way to digitalization, the most important trend in the maritime industry today. Insist
on a VSAT maritime satellite service that provides the following:
• Flexible airtime plans offering affordable, usage-based pricing with the fastest speeds on the network at every price point, and
total transparency. This transparency should include full details of package prices, the quantity of data included, fair use policies, and
the implications of exceeding the monthly allotted capacity all clearly explained.

• Fast, reliable service with global coverage where the speed of the connectivity is independent of the size or price of the monthly
airtime contract.
• Onboard equipment preconfigured and optimized for use with the service provider’s satellite network and your onboard data
requirements, with built-in network management and diagnostic capabilities.
• Remote management capabilities that enable fleet operators to monitor and control satellite network usage.

• Flexible allocation of bandwidth to user classes (e.g., crew, officers, captain) or even individual users, to effectively manage available
bandwidth and ensure priority access for operational and emergency traffic.
• Efficient delivery of bandwidth-intensive content, outside of your data plan usage allowances – including operational content and
crew entertainment content. This requires advanced multicasting and background streaming technologies that make it possible to
deliver large files once to a vessel for a flat subscription price. Content can then be accessed by multiple users across the ship’s network
without consuming the vessel’s data plan or affecting onboard data speeds. This effectively “offloads” much of the data that consumes
satellite bandwidth when individual users are accessing content separately.

• Commercially licensed content, including movies, TV shows, news, sporting events, and music. This allows fleet operators to
cost-effectively provide seafarers with quality content – an important competitive advantage for attracting and retaining qualified
crewmembers. It also helps avoid the possibility of legal action as crewmembers are no longer tempted to bring pirated content
onboard vessels.

• Critical operations data and updates from application leaders, including onboard training courses, chart database updates, and
detailed weather forecasts and updates.

• A no-commitment subscription-based plan, offering the simplicity of one monthly fee to cover hardware, airtime, content, and
maintenance. Known as Connectivity as a Service (CaaS), this approach also provides peace of mind for the fleet manager who may
need to respond quickly to changes in fleet size.

• Top-quality training content combined with a cloud-based training management platform, to take the guesswork out of knowing
which training programs are needed for an individual seafarer or entire crew.

Deciphering Broadband at Sea: Connectivity
© Copyright 2017, KVH Industries, Inc.
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CONNECTIVITY
WITHOUT
COMMITMENT
Outfit your fleet with AgilePlans™ by KVH. A new, all-inclusive
solution offering VSAT hardware, fast broadband, daily news,
training, and installation – all with no commitment and zero
maintenance costs. Everything you need, nothing you don’t.

ALL SYSTEMS

HTS-READY

HTS

READY

HTS

READY

HTS

READY

KVH.com/AgileMarinelink
©2017 KVH Industries, Inc. KVH and AgilePlans are trademarks of KVH Industries, Inc.
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Make Sure the Solution is Integrated and Works Seamlessly
Trying to achieve all of the elements described above with point solutions
would be a complex exercise in frustration. Realizing this vision requires an
end-to-end approach that encompasses every step of the data flow – from
teleport to satellite to ship.
By addressing the limitations of traditional maritime VSAT services – including
both contractual and technical limitations – this new approach puts customers
in control. That means control over how the bandwidth they purchase is used
and how operational and entertainment content is delivered in order to free up
satellite capacity for critical operational tasks and to keep costs down.
When shopping for a maritime satellite communications provider, asking these
questions could lead to an uncomfortable conversation for many providers, but
it will enable you to realize an efficient, affordable solution for your vessel(s).
Partnering with a provider that has already realized this vision would seem to be
a wiser course.
To achieve the goal of digitalization, fleets today more than ever need a maritime communications solution that is not only comprehensive,
but also affordable, one that provides flexible options and innovative approaches to connectivity, content delivery, and training.

To subscribe to the “Deciphering Broadband at Sea” series, or to view the other articles in the
series, visit: www.kvh.com/decipherlibrary

DECIPHERING
B R O A D B A N D AT S E A

About the Series
“Deciphering Broadband at Sea” is published by KVH as an aid to smarter decision-making around global
satellite communications. With its “Power of One” communications solution, KVH is dedicated to making
life at sea more profitable for the ship owner-manager, more efficient for the ship operator, and better for the
seafarer. If you have suggestions for topics for future installments in the series or questions on any article,
please send them to deciphering@kvh.com.
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INLAND TOWBOATS

Applying Modern Design Methods to
Inland Towboat Hull Shapes
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Written By: Joshua Slade Sebastian, P.E
The Shearer Group, Inc.
November 7th, 2017

W

hile there have been a few attempts over the years to design
more efficient towboats, as a whole the inland industry has
lagged behind the rest of the marine world in regards to the
application of modern engineering methods to produce more efficient
hull shapes. Conventional wisdom has always held that the shape of
the towboat hull had very little impact on the overall efficiency of a
line haul or unit tow when it comes to fuel efficiency or vessel speeds.
However, TSGI has been applying state of the art Computational Fluid
Dynamics (CFD) to analyze this very topic, with significant results to
the contrary.
Outside a brief period in the 1960s and early 1970s where the likes
of Dravo and Nashville Bridge Company conducted extensive model
tests on vessels over 8000HP, towboat model testing has been relegated
to academia with shipyards and owners happy to apply the model test
22 MR White Papers

results of the larger vessels to the design of smaller vessels that were
becoming more common in the industry. Hull shapes such as the “Hydrodyne” from St. Louis Ship and the “Viking” class from Dravo were
designed in the 1970s and were copies of previous designs with minor
modifications. Most of the hull shapes in use on the inland rivers are
based on these designs.
Through its history, the problem with model testing was that it was
(and still is) expensive and did not replicate the actual operation of
the towboats. Shallow water, mixtures of loaded and empty barges, and
the alignment of barges in a tow required additional testing which was
not done due to costs. It is also very hard to see subtle changes to flow
due to slight variations in hull lines and propulsion system layouts using model tests. Basically a design was developed using proven engineering principles, tested and unless serious flaws where found, used to
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Figure 1 Traditional Inland Towboat Hull
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produce to full size vessels. Time and money were not spent to explore proverbial flood gates to explore hull design in a much more economiother variations in hull shapes that could have yielded different results. cal fashion. TSGI began CFD research on its hulls three years ago originally to look for ways to improve flow for our Z Drive hull shapes as a
successor to our successful Southern Towing Z drive designs. During
Hull Design with CFD Analysis
With the introduction of CFD to the marine world, the reality that the analysis we started to see some signficant differences in not only
only wealthy owners and governments could afford detailed hull analy- flow characteristics for the Z drives but also in the hull resistance. We
sis has changed. As computing power continues to increase, the cost of found that the shape of the towboat actually had a significant impact on
CFD analysis continues to decrease. For the price of building one hull the resistance of the entire line haul or unit tow, in the order of 7-17%
model and running one series of hull resistance tests for just a towboat, improvement on the overall efficiency of the tow when compared to a
an entire series of hull shapes (10+ hull shapes) with barges can be traditional towboat hull shape.
Since inland towboat hull shape design has not faced any significant
evaluated with numerous variables applied. CFD has opened up the

Figure 2 TSGI Inland Towboat Hull Shape
http://whitepapers.marinelink.com/
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design development in the last 30 years, we decided to start with the
traditional towboat hull shape as a baseline. Defining features of this
hull shape are the long bow rake and long stern rake slopes. This does
provide good open water performance and has been the basis of inland towboat hull designs since the above mentioned model tests in the
1960s. There have been a very minor variations over the years however
the basic hull shape remains the same.
The major areas of difference are the bow shape and the stern rake.
These played a signficant factor in increasing flow into the propulsors
and rudders, as well as reducing overall friction of the entire tow, not
just the towboat. Subtle changes in the hull design made signficant
impacts on the performance of the entire model. Items such as the position and angle of the stern rake, midbody dead rise, and bilge knuckle radius are all factors in the resistance calculations. The variations
used for these calculations were not extreme changes in hull shape and
would likely not be obvious at first glance. However as you can see in
the chart below, the drag of the hull forms can vary as much as 30%
depending on the vessel’s speed. These resistances were for the towboat
only.
An analysis of the two hull shapes (traditional and TSGI) was done
at a variety of hull speeds and barge configurations. When compared to
the TSGI hull shape (figure 4), the traditional hull shape (figure 3) appears to experience several areas of rough flow and pressure gradiants
particularly in the bow region and again with turbulent flow streamlines in the stern rake leading to the propulsors. Compared to TSGI’s
developed hull series, you can see a significant difference in the water
flow lines. Smoother water flow reduces the tow resistance and in- large wake which represent lost energy and efficiency.
Flow and resistance comparisons were conducted for both full and
creases propulsive efficiency. In addition, the traditional hull shape
suffers from a poor pressure recovery aft of the vessel resulting in a light barge conditions. TSGI wanted to test the notion that the fuller

Figure 3 - Traditional Hull, 7 kts, full barges
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Figure 4 - TSGI Hull, 7 kts, Full barges

Figure 5 - Traditional Hull, 7 kts, Light Barges
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Figure 6 - TSGI Hull, 7 kts, Light Barges

bow on our new design might result in higher resistance values for light
barges. Both sets of hull calculations were set to the towboat at 9’-6” of
draft pushing barges drafting 9’-6” and then pushing barges at 2’-0” of
draft.
For the lightly loaded barges there is still a difference in flow lines,
but it is related to how far away from the hull the flow lines are reestablished. The resistance calculation results were much closer between
the two hulls when pushing light barges, with a 7-10% improvement in
line haul efficiency with the TSGI hull shape.
Resistance calculations between the two hull shapes when placed in a
tow ranged from 12-17% in favor of the modern hull shape for the entire tow configuration with fully loaded barges. Light barge resistance
improvements ranged from 7-10% in the 5-7 knot speed range, also in
favor of the new hull design. If these numbers were translated to fuel
savings, the money spent optimizing the hull shapes would be returned
in months, not years.
The CFD hull model comparison data provided in this article was
developed using a 3rd party hydrodynamacist in order to maintain an
unbiased evaluation of the designs. The CFD tool used for all calm water resistance and propulsion cases was STAR-CCM+ (STAR). STAR is
a Reynolds Averaged Navier Stokes (RANS) solver. Hulls were run in
water depths of 30’.
TSGI is continuing to explore hull design improvements to improve
efficiencies for inland towboat design at various size and power ranges.

http://whitepapers.marinelink.com/

TSGI has begun preliminary hull development for conventional shafted vessels using the same engineering methods. We have also started
development of hull shapes designed specifically for unit tow configurations. Our goal is to provide the industry with the most efficient hull
shapes along with cutting edge propulsion system designs in an effort
to reduce the operating costs associated with a new towboat design.
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Viega Press Systems to Rule the Sea

I

n the marine market, tight deadlines and budget constraints are
common obstacles to overcome. Even finding a qualified welder
for a marine application is a challenge, so being able to join
pipe without flame can make all the difference in the marine world.
Reducing time spent on repairs and labor expenses means you can
focus on doing your job and keeping your crew safe. However, when
dealing with a work environment that involves floating on a volatile
sea, it can be difficult to ensure safety and precision while operating
ocean-based support vessels, drill ships and oil platforms.

Shipbuilder on Board with Time Savings

Mann said. “Also, there’s no hot work to deal with on the fittings. If
you’ve got to make a repair, you just trap out the section, put in the new
pipe and repress the fittings. You don’t have to de-gas the vessel just to
go in and make a repair.”
Mann has been in the business nearly 30 years and said he considers
Viega’s systems a unique product for shipbuilding. He called Viega the
best thing he has seen come along in a long time. Mann has personal
use statistics to back up his recommendations, too.
He did his own case study, comparing the hours needed to install
Viega fittings versus traditional stainless steel and copper joining
methods in two similar ships. He said he cut nearly 400 man-hours out
of the installation time.
“It was a tremendous savings!” Mann explained. “If you take an
average 300-foot offshore supply vessel, you’re looking at thousands
and thousands of feet of pipe. An average socket-weld fitting is about
an hour and a half per fitting, where with MegaPress, you’re sanded in
five minutes and you’ve got less than 10 minutes total for one fitting.
Multiply that by 8,000 or 10,000 fittings …”
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When the ship you’re building takes 12-18 months and might contain
8,000 or more fittings, it’s easy to see how a little bit of time savings
per fitting can add up to enormous gains. That’s what St. Johns Ship
Building in Palatka, Florida, has learned in recent years, and why the
company is so excited about Viega systems.
St. Johns builds just about anything that can float – barges, tugboats,
off-shore supply vessels and more. William Mann, the pipe fitting
supervisor at St. Johns, encourages as many people as he can to consider
Viega fittings in their own builds.
Fast, Efficient and Reliable Connections
“It’s a tremendous labor savings. That’s the first thing that drives it,”
An incomplete connection could cause substantial damage if it holds
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pressure during a test and then subsequently fails. Viega press fittings
carry Smart Connect technology which helps identify unpressed
connections during testing, helping installers be confident in their
connections.
“It’s just tremendous savings everywhere I look. I can’t find a flaw
to the fittings or the installation,” Mann said. “I love the stuff and
recommend it to everyone who comes along.”

Decrease Hassle, Increase Efficiency

Quick Repairs While at Sea

Emergency repairs on a ship are challenging and often fixed with a
temporary repair solution. Viega fittings offer a permanent solution
that can be installed while still at sea. The installer does not have to go
back and readdress a temporary solution at a later date. Viega ProPress
and MegaPress fittings offer a permanent damage control solution.

Getting Started with Pressing

Mann connected with Viega online and set up an appointment to
learn more. He convinced St. Johns it could be a better, easier and more
cost-effective way to join pipes than socket welding, and they gave it a
go. These days, many of the projects St. Johns takes on use Viega, and
all of Mann’s crew members have been trained on press technology.
St. Johns Ship Building first started using ProPress products a couple
of years ago, and as the company became more comfortable with it, they
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Plus, according to Mann, the work is easier on employees, making
it even more attractive. Also, they can assemble an entire pipe system
from one end to the other without pressing any fittings, making sure
everything is running just how they want it to or they can make any
slight adjustments if necessary. Then employees go down the line,
pressing all the fittings.
“We didn’t have any leaks in the first 3,000 fittings we put in,” Mann
said. “Once in a great while, if we find a leak, it’s because someone didn’t
press a fitting. But we always air-pressure test first.”
All Points Boats, located in Fort Lauderdale, Florida, finds a similar
value in Viega press systems.
“We use the forgiveness Viega offers by being able to dry-fit,” explained
Nate Goodwin, owner of All Points Boats. “By checking things two or
three times prior to pressing, you can negate any changes with minimal
cost in materials.”
When using a press tool, other trades can work around piping

installations which expedites more of the project than just the piping.
That is why shipbuilders who use Viega products use it wherever
possible, because of all the savings in downtime and labor.
With welding, there are several different levels of difficulty to consider,
with copper nickel being one of the more challenging materials to work
with. Shipyards need qualified welders. Viega reduces the reliance on
the need to qualify welders. Viega can easily and quickly certify the
workers at the yard or on a ship to effectively install copper nickel pipe.
Factory support and training is provided free of charge.

http://whitepapers.marinelink.com/
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began incorporating MegaPress as well. They use ProPress Copper for
potable water, run MegaPress for compressed air and use MegaPressG
for fuel systems. Viega products are U.S. Coast Guard approved, so
there’s no question about their usability at St. Johns.
Viega recently introduced Viega MegaPress CuNi, a new copper
nickel press fitting system designed specifically for applications on
commercial ships, private yachts and offshore rigs.
Viega’s new expansion to the MegaPress line offers all of the benefits
of a copper nickel system without the need for welding. The press fitting
system eliminates the need for fire watches and downtime at sea, and
also makes it possible for other trades to continue working in the area
during on-ship repairs. The fittings have low biofouling properties and
resist seawater corrosion for reliable performance.
Using a single sealing element and single tool to install, MegaPress
CuNi simplifies the installation and repair process and can make
connections both wet and dry. The system makes secure press
connections in seconds and can reduce installation time by up to 90
percent when compared to welding.
“MegaPress for copper nickel provides another solution for marine
applications that doesn’t require welding and saves our customers a ton
of time, which translates into other savings,” said Paul Switzer, manager,
shipbuilding and offshore, at Viega. “Viega customers in the marine
and offshore industries recognize and appreciate the other benefits of
pressing as well, including flexibility, safety, the ability to work in small
spaces and make repairs or replacements while on the water.”
Many shipyards already own a RIDGID pressing tool, so they will be
able to leverage their existing assets to start using Viega MegaPress jaws
for multiple materials – carbon steel, stainless steel and now copper
nickel. A handheld battery-powered tool allows installers to freely
move around the piping project. Now installers can quickly and easily
move from deck to deck to install piping, which cannot be done with
welding or threading.
“A lot of the shipyards are often asked to buy new tools for different
systems and applications,” explained Switzer. “Now, Viega’s customers
will be able to use one set of Viega MegaPress jaws on the ship to install
fittings in stainless steel, carbon steel and copper nickel. Leveraging
one tool kit allows for faster tool selection and helps minimize the onhand tooling inventory and overhead.”
MegaPress CuNi fittings are constructed from 90/10 copper nickel
alloy and are available in a variety of configurations in sizes ½- to
2-inch. MegaPress CuNi can be installed in previously welded systems
and is compatible with off-the-shelf pipe. The system is suitable for a
variety of applications including:
• seawater cooling
• fire mains (wet, dry and foam)
• sprinkler systems
• bilge lines
• foam systems
• ballast systems
• tank cleaning services
• nonessential systems
• cargo oil lines
• fuel oil lines
• lubricating oil lines
• hydraulic oils
• domestic heating
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Viega’s Newest Marine Solution

• compressed air
• condensate return
• vacuum lines
For more information on the new Viega MegaPress CuNi, visit
viega.us/RuleNow.

Advance with Technology

Whether it’s working on tugs, barges, work boats, passenger ferries,
casino boats or inland cruise ships, take advantage of Viega’s fast,
flameless and secure connections. This is important as ships become
more technologically advanced. From the world’s first vessels powered
by liquefied nitrogen gas that reduces sulfur emissions, to high-tech
navigational software, the marine industry is eager for technology that
will keep it running more efficiently and for longer periods of time.
That said, many of today’s ships maintain similar design styles to
minimize risk. In order to meet the demands of schedule and budget,
shipbuilders must increase efficiencies and reduce manpower. But that
doesn’t mean they have to sacrifice productivity.
Viega offers the widest range of marine-approved press pipe-joining
systems in the industry. Viega’s press technology extends to a full line
of marine press fittings that reduce reliance on qualified welders, hot
work permits, gas freeing and chemists. Viega fittings for marine are
tested and comply with the International Association of Classification
Societies, so the engineering approvals are already completed. Viega
fittings are a press-type compression coupling, so they are not subjected
Special Content Edition / Number Two

Rule the Sea.
Introducing MegaPress CuNi.
®

The most innovative, mechanically-attached fittings for the marine world. Let’s face it. With tighter deadlines, bigger budget
constraints, and a rising tide of labor scarcity, traditional welding methods have gotten in the way of timely building and repair. Finally,
there’s a faster, safer, simpler alternative that brings more certainty and success to the industry. MegaPress CuNi is a new press
fitting system designed for copper nickel application aboard ships. It’s a sea change for the marine world. Those who harness it will
be those who rule with confidence. Viega. Connected in quality.
Learn more about how MegaPress CuNi can help you rule the sea at viega.us/RuleNow
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to slip-on joint restrictions, which can limit the areas of use. Viega
systems can also reduce the lifecycle cost of vessels and oil platforms.

About Viega

The Viega Group, with a tradition of innovation for more than 115
years, has more than 4,000 employees worldwide and is among the
leading manufacturers of pipe fitting installation technology. In metal
press systems for industrial, commercial and residential projects, the
company is the global market leader. In the U.S., Viega LLC employs
nearly 500 people and offers more than 3,000 products. These include
Viega ProPress® for copper and stainless, Viega MegaPress® for black
iron and stainless pipe, the Viega PureFlow® System including PEX
and fittings in high-performance polymer and Zero Lead bronze, as
well as MegaPress CuNi and SeaPress® systems for marine applications.
Viega also specializes in the design, production and installation of
ProRadiant™ heating and cooling systems, and offers In-Wall Flushing
Technology including carriers and flush plates. For more information,
visit viega.us.
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View links below for more information on MegaPress CuNi
MegaPress CuNi Website
MegaPress CuNi brochure
MegaPress CuNi sell sheet
MegaPress CuNi technical document
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