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Engine coolant is liquid engineering at work

By: Andy Miller, Perkins service training manager

There is nothing sophisticated about coolant, just mix a bit of antifreeze with some water and it’'s good to go --
right?

Well, the answer to that depends entirely on how long you expect your engine to last and how much you want to
spend repairing it because coolant does a lot more than simply move heat from the engine to the radiator. To those
who design cooling systems the coolant they depend on is a product of liquid engineering and it's anything but
unsophisticated.

In addition to protecting an engine from heat and cold, a properly formulated coolant serves as a carrier for
additives such as pH stabilizers, anti-foaming agents, and protection agents for rubber and plastic components. It
also contains additives that inhibit corrosion within the heat transfer system that typically includes components
made of copper, brass, steel, cast iron, aluminium and solder. Without that protection, corrosion can block the
narrow spaces in a radiator, which can lead to overheating of the coolant causing damage to water pumps, oil
coolers, cylinder heads and gaskets.

A less obvious feature of coolant is protection against cavitation and cylinder pitting, particularly in wet-cylinder
diesel engines where the sleeve that contains the piston comes into direct contact with the coolant. While this
design allows more efficient heat transfer, it also transfers a lot of vibration and movement from the pistons to the
cylinder sleeve and through the sleeve to the coolant which can cause cavitation.

Unless the coolant is formulated with additives to prevent cavitation the tiny bubbles created can lead to pitting of
the sleeves and premature failure. While this is less of a problem with parent bore engines where the cylinder is
part of the block, and dry-sleeve engines where the liner is inserted into the block but does not contact the coolant,
cavitation and corrosion still can occur and need to be protected against.

Because it performs so many critical functions, proper coolant selection and maintenance can have a significant
impact on the total cost of ownership (TCO) of a diesel engine. Home-brew mixtures are seldom a good option for
a number of reasons including unknown impurities and mineral content of the water and the exact amount and type
of additives in the antifreeze.

Most engine manufacturers offer coolants specifically formulated for their products. Perkins, for example, offers a
Long Life or Extended Life Coolant (LLC/ELC). Perkins® Extended Life Coolant provides optimum engine
protection as well as reduced maintenance requirements over the life of the coolant.

Coolant management

If your engine uses a conventional, commercially available heavy-duty or fully formulated coolant, the corrosion
inhibitors are used up over time. Thus, the coolant requires testing every six months, or every oil change, to
determine if corrosion additive needs to be added. Testing can be easy to overlook and is often difficult to do when
engines are in the field.

Coolant testing typically involves a trip to the local service centre, but test strips are available depending on the
corrosion additives being used. Using the wrong test strip, or one that has exceeded its shelf life, could result in
incorrect results and improper dosing. If additives need to be replenished, it's important that only a product meeting
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the manufacturer’s specifications is used.

If your engine uses Perkins ELC or a similar product, the main requirement is to make sure that the system is
properly filled and coolant is changed at the correct period stated by the supplier. For Perkins ELC the change
interval is three-years or 6,000 working hours. It is sold in a pre-diluted mixture using mineral-free distilled water to
allow the cooling system to be topped-up as necessary straight from the container. When the coolant needs to be
changed the system can be flushed with clean water since no additional cleaning agents are required.

Regardless of which type of coolant is used, the level needs to be checked often and topped-up when necessary.
What'’s the difference?

Again, using Perkins ELC as an example, it uses an advanced formula with organic additive corrosion inhibitors.
Instead of nitrates, silicates, phosphates, borates and amines, Perkins ELC contains mono and dibasic organic

acid salts that provide maximum protection for the metal alloys found in most heat transfer systems. In addition,

some nitrites and molybdates are added to help protect iron components and reduce steel corrosion and pitting

effects.

The Perkins ELC formulation practically eliminates hard water deposits and extends water pump seal life.
Removing phosphates and silicates helps prevent scale formation that can reduce heat transfer and encourage
corrosion. Moreover, the additives that are used deplete very slowly allowing nitrite levels to be maintained up to 20
times longer than conventional coolants.

The bottom line

Both types of coolant will protect an engine, but one requires testing and periodic maintenance of additive levels
and the other doesn’t. An extended life coolant like Perkins ELC also reduces disposal volume by up to 50 percent
as well as the related costs, which in an era of increasingly stringent environment regulations can be substantial.

While it's important to follow an engine manufacturer’s recommendations, Perkins ELC and similar extended life
coolants that meet or exceed the ASTM D6210 standard for heavy duty, low silicate antifreeze/ coolants, and ASTM
D3306 for light duty and automotive applications are generally compatible with most OEM diesel, gasoline and
natural gas engines. That means only one coolant needs to be stocked for an entire fleet, saving additional time
and money.

Extended life coolants are excellent examples of what can be achieved with today’s liquid engineering technology.
In the specific case of Perkins ELC, more than 20 years of extensive testing and commercial experience has
provided customers with a robust level of protection of cooling system components, gaskets, seals and hoses when
properly used.

HitH

Note to Editors: A world-leading supplier of off-highway diesel engines in the 4-2000 kW (5-2800 hp) market,
Perkins has more than 85 years’ experience of designing, building and servicing industrial power solutions. By
working in collaboration with over 800 original equipment manufacturers in the agricultural, construction, electric
power generation, industrial and materials handling markets, we tailor our engines to meet their needs and
exacting standards. With eight state-of-the-art manufacturing facilities, we ensure all our engines meet the same
quality standards in every location. Supported by a global distribution network and digital aftermarket solutions, we
work to deliver power and service to serve our customers. With more than 21 million engines manufactured
powering over 5,000 different applications across the world, our engines truly are the heart of every great machine.
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