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Minutes from our meeting of February 14, 2007 
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Membership is open to anyone with an interest in British  
cars. Meetings are held monthly, every 2nd Wednesday, 

at  
Stokes Bay, Sarnia Ontario, 7:30 P.M. In addition, a  

number of club events are scheduled throughout the year.�
�
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Cooling System Design Considerations 
excerpt from an article by Curtis Jacobson –British V8 Newsletter, August, 
2006  
 
 The components we think of collectively as "the cooling system" are 
responsible for regulating engine temperature within a prescribed range (i.e. 
185 to 205 °F). Besides simply cooling, this system  must help the engine 
come up to temperature quickly and evenly. Especially in cool weather, it's 
important the cooling system not over-perform because cold engines wear 
rapidly, pollute more, achieve inferior fuel economy, and typically produce 
less power. Perhaps more people are familiar with the other performance 
extreme. Under-performing systems are prone to catastrophic failures such 
as burst hoses and warped metal under angry storm clouds of superheated 

steam. Engines that run cool cause uncomfortable passengers in cool weather, whereas engines that run hot 
cause discomfort on warm days. But for maximum performance (particularly on carburetted engines) 
achieving a very consistent operating temperature is extremely helpful for fine tuning overall engine 
performance. 
 
 Air Flow 
 Air moving through the engine compartment, but not through the radiator, provides very inefficient 
cooling. To ensure all incoming air goes through the radiator, recirculation shields around the radiator are 
called for. They don't have to be totally air-tight, but every bit of air that slips around the radiator is lost-
potential.  By the same reasoning, it's an excellent idea to place a shroud and/or "fan ring" around cooling 
fans. An engine cooling fan's purpose is to move a current of air, not to simply "stir up" the air. Unlike paint 
being stirred in a can, the air moving past a cooling fan should come past the blades only exactly once. 
 
 Engine driven fans waste power and fuel by spinning when not needed, when the engine is below 
temperature and also at speed when ram-air makes them redundant. "Flex" fans are designed to address the 
later issue by moving proportionally less air per revolution at high RPM. Clutch devices for engine-driven 
fans are uncommon on sports cars. 
 
 Pragmatic suggestion: Japanese carmakers typically fit wonderfully-engineered electric fans on their 
vehicles. They run quietly and move a lot of air for their size. Often, Japanese carmakers install a second, 
smaller fan on air-conditioning condensers. If you need small fans for your application, you should consider 
checking the Japanese section of your local junkyard. These fans are so reliable and long lasting, there's not 
much demand for them and junkyards sell them at very low prices. The only downside is that you'll probably 
have to fabricate your own bracket. When selecting an electric fan, you should note that the fan blades are 
often directional by virtue of blade shape. If your application blows air in the opposite direction, the fan will be 
less productive. Irregular blade spacing is another interesting and typical feature; it's used to make the fan 
run quieter. 
 
 The Air Flow in CFM ratings on aftermarket fans should be read with great scepticism. If you can, buy 
and try several fans. Return the ones you don't like. 
 
 Electrical fans require a fair amount of electric current. Make sure wiring to the fans is of sufficient 
gauge (i.e. cross-sectional area) and consider switching the fans on and off with a relay because relays are 
designed to handle more current than typical toggle or thermostatic switches. Any voltage drop that occurs 
because of resistance in your wiring or switches will reduce fan motor speed. Finally, remember to observe 
polarity. The fan won't work so great if it's spinning backwards! 
 
 Heat Transfer 
 Copper is a slightly more efficient material for radiator cores than aluminum, although the difference 
is less than many people think. Many people also report that copper-and-brass radiators last longer before 
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cracking/leaking. There are, however, many design parameters at play (e.g. tube size and wall-thickness, 
Continued from page 9... 
 
variation in solder, etc.).  Copper and brass radiators are certainly much easier to modify or repair than 
aluminum (because soldering is much easier than TIG welding.).  Aluminum is lighter weight than copper or 
brass.  
 
 Due to location, extra pounds of radiator (and coolant) will affect the car's weight bias more than extra 
pounds of engine 
 Radiator shops like to paint radiators black. They shouldn't. Paint reduces the efficiency of radiator 
cores. (Typically aluminum radiators are anodized, instead of painted, which is a good thing.) If you do paint 
your radiator, apply as thin a coat of paint as you can. Color choice won't noticeably affect performance. (If 
you have an optical pyrometer this is easy enough to prove to yourself). 
 
 Make sure your engine thermostat opens fully. (You can test it by putting it in a sauce pan of water on 
your kitchen stove.) If you have a candy thermometer you can verify that it opens at the rated temperature. 
 
 Use high quality coolant, mixed 50/50 with water. High quality coolant already contains a generous 
cocktail of "water wetters" and corrosion inhibitors, so additional additives aren't recommended. Propylene 
glycol is better for the environment than ethylene glycol, and you should use it. (Besides being something 
you don't want in your local groundwater, ethylene glycol apparently tastes good to animals. It causes kidney 
failure and painful death. Propylene glycol is relatively inert. It's an ingredient in many foods, including Cool 
Whip.) Neither kind should go down your drain; take used coolant to a recycling center. Don't mix the two 
kinds because they have two different specific gravities, so you won't be able to reliably verify coolant 
concentration by measuring specific gravity. As for the water itself, distilled water is generally recommended 
over tap water to further prevent ionization that could result in corrosion and pitting of aluminum components. 
 
Thanks to Mark Jones for this article 
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