Reverse Cooling a Ford Windsor V8

I thought I would share my thoughts on this subject with those in the forums interested in such a modification.
I have yet to do this to my engine, but will be doing it in the future when I get my new engine block the fact that I haven’t done it yet, makes it no less valid or doable. The benefits to be gained are more than worth the trouble and expense.

The process of Reverse Flow Cooling works and works well enough to see it as standard on the new LS1 engines in the USA. The power benefits make it practical.

Some months ago I was on one of the American Ford forums and they were discussing engine cooling. A guy from the south wrote in that he thought that the early factory standard cooling was perfect and should never be changed. If everyone had that mentality, we’d still have lead in our fuel. The standard cooling system was a compromise to save money and speed production. I once read a book on Henry Ford  from the time he first started to try to get the company off the ground right through to the 60’s when the Mustang was brought out. It will amaze you what lengths car companies such as Ford did and still do to save 50cents here and 20cents there.

In the early 80’s one of the worlds greatest mechanics and now a legend, Smokie Yunnick realised that the Ford Windsor cooling system was bad and he actually invented and sold a reverse flow cooling setup for it. I tried in vain to track some of these down over the years but failed. The new LS1 motors now have a full reverse flow cooling system on them and as you read on you’ll discover why.
First let’s look at the original Windsor cooling system and how it works. You’ll soon see the flaws at work. 

For simplification to understand water flow, let’s call the coolant coming out of the engine to the radiator the “Hot” coolant and the coolant going back into the engine the “Cold” coolant.

People often get confused about the real function of coolant in their engine. They think it is there simply to remove as much heat from the engine as possible. Wrong, it’s there to regulate the engine coolant temperature. This is an important thing to remember, because that is the basis of any cooling system. You don’t want it either too cold or too hot, but just the right temperature, much like Goldy Lock’s porridge.

I f the coolant is too cold, then too much heat is being taken out of the engine, this effects things like piston ring sealing etc and if the coolant is too hot is effects things like  pre-ignition or pinging.

As I said let’s go through the stock system. Firstly the cold coolant from the radiator comes into the engine through two small openings. These are located directly behind the timing cover and are 24mm in diameter. If you take off your timing cover you will see, when you look in the holes, the front face of cylinders No:1 & No:5. That is where the cold coolant goes and gets slammed up against the front facing sides of these two cylinders.
Now this cold coolant snakes its way backward towards the other three cylinders in that side of the block getting progressively hotter as it goes backwards. Then this coolant gradually gets pushed upwards towards the heads and enters the heads coolant passages through the graduated coolant openings in the head gasket.

This coolant is already hot before it gets to the heads and now that it is there, it is expected to absorb even more heat from the combustion chambers in the head.

The big flaw in this system is that the heads have only one exit point for this hot coolant and that happens to be right beside combustion chambers No:1 & No:5, which sit directly above the two coldest parts of the engine below, cylinders No:1 & No:5.

Can you now see the problem?

As this hot coolant exits the heads, it goes out through a single opening in the inlet manifold on either side next to the front combustion chamber.

This huge inequity is that the hottest combustion chambers in the entire engine sit directly over the top of the coldest cylinders in the entire engine. This inequity in operating temperatures is spread throughout the engine where every cylinder runs at a different temp as do the combustion chambers.
The other unwanted side effect of the system is that the front section of the inlet manifold gets very very hot and this in turns heats up the air in the front runners of the manifold. Hot air expands and then moves slowly carrying less fuel and oxygen molecules, in other words a leaner mix for those front cylinders.

The whole factory cooling system can best be described as:

1. The heads run too hot &

2. The block runs too cold.

These two conditions lead to predictable events and these are that the hot heads are therefore limited in how much the ignition can be played with, especially up top without the motor pinging.

The block running too cold affects a couple of things. Firstly the colder the cylinder jacket coolant, the worse your ring sealing is and secondly, the more heat that is leached out of the explosive charge inside the cylinder to the colder than optimum cylinder coolant. Remember you spend a lot of time and money to get the biggest and most powerful explosion you can inside that cylinder and you don’t want any of it stolen by colder than optimum coolant circulating around the cylinder. What you create inside the cylinder is heat, which equals energy which equals horsepower.

The fix. Reverse cool the engine and change your coolant to new technology.

Reverse cooling does what the name implies, it reverses the flow of coolant in the engine. This gives the complete opposite results of the standard system, but your current setup has to be changed. I believe the benefits are well worth it.

The reverse in the system refers to flowing of the coolant into the heads then into the block and then out to the radiator. That’s exactly the reverse of normal.
This gives you cool heads and a hot block. Cool heads allow as much ignition as you want without pinging and a hot and even temp block gives you superior ring sealing, leaves more heat in the charge in the cylinders and cools your inlet manifold down.

Even if you don’t go wild with the ignition timing, your engine will still make more power, just because of benefits of the hotter block for ring sealing and not leaching heat out of the charge.
Firstly don’t get confused by all the hype surrounding the use of reverse rotation and standard rotation water pumps. Some of the new Mustangs have reverse pumps and then they have special timing covers to add to the confusion. Even though the flow will be reversed, you don’t need a reverse rotation pump. You’re just pumping in the same direction, but reversing its final destination.

The standard Windsor timing cover is one of the things that needs modifying. A block off plate of 25-26mm diameter needs to be placed over the opening in the front of the block, directly behind the timing cover to stop coolant being pumped into the block.
Right angle fittings should then be screwed into the timing cover with a diameter of the same size as the holes you just covered up, i.e. 25-26mm. This line then bifurcates (splits into 2) and feeds into openings in the front and back of the heads. On old heads you can braze a copper pipe into the welsh plug and then secure it to the head. On modern iron and alloy head you can drill and tap fittings just as easily into the front and back.

On alloy heads you can probably drill and tap the lines directly into the water passages next to each combustion chamber as you can use alloy lines and get them Tig’d into position.

This cold coolant really benefits the heads. The next stage is this coolant is then forced downwards towards the block. This is the area where individual preferences would really come into play. The decision whether to use standard head gaskets or to order custom made ones with a different water passages arrangement in them would be up to each person and I think it would also depend on whether you have 2 or 4 lines into the head, therefore alloy or iron heads.

If you’re going to use only 2 lines in , one front and on me back, exactly as I will be doing, then I think the coolant openings in the head gasket should be smaller around the front and rear and bigger for the rest of the gasket.

This would enable the coolant to hang around the front and rear combustion chambers just a bit longer so they end up with the same coolant temp as the two inner chambers, where the gasket would have the largest openings.

Now we’ve got coolant heated by the heads coming down into the block. The only way out for the coolant now is to exit via the welsh plugs. If they are standard brass you can braze a line into each one as per the entry into iron heads welsh plugs. The other option would be to tap and die the welsh plug openings and use stainless inserts with the lines welded in. I’m sure there are various ways of doing this. If you look at the position of the welsh plugs on your Windsor, you will see that there are three of them. Their position is almost perfect for drawing the coolant from around each cylinder in an even manner to achieve extremely even temperatures between all four cylinders. Unless you live in -30 degree temps you are never going to use your welsh plugs for their intended purpose and that is to pop out when the entire coolant in the block turns to sold ice.

Once the three lines from the blocks welsh plugs come out they can be joined together and travel up and onto the back of the bell housing. Here you could plumb them into a home made thermostat arrangement or mount your original thermostat inline and use a standard 2” pipe to take it out to the radiator.
 I will be making a customised manual thermostat which will be cable controlled from the drivers seat and it will sit on the bell housing.
Finally you need somewhere to fill the system. You can of course fill it through the radiator cap as normal. I think the best method, is to build a separate fill unit that can operate as a catch can/overflow can. If you position it higher than the cooling system, mine is located where the fuse box and brake like T-piece used to be, you now have it in a position where any air trapped inside your cooling system will rise upwards through a small dedicated line and discharge the air into the overflow component.

(see photo) 

Remember air is the one thing you don’t want in any cooling system. 
You only need to run a light weight radiator cap, as propylene glycol can be run as a totally un-pressurized system.

A radiator cap is only necessary in this type of system to stop the moisture from the outside air getting into the propylene glycol, much the same as brake fluid.

The other component of the system, which is purely optional ,but I would highly recommend it changing your coolant. The current ethylene glycol doesn’t have the features that the more modern propylene glycol does. If you want more info on this gear go to the Evans Cooling website, http://www.evanscooling.com  and they have reams on it. I really do recommend that you take the time and go to this website. It not only explains things well but is has some great diagrams of heat dissipation and coolant flow, well worth the visit.

They have an Australian agent in Melbourne, Bert Flood Imports. This particular coolant requires faster circulation times than water and the use of an 8 vane impeller in your pump is recommended. Vane impellers also limit cavitation at high revs and are more efficient fluid movers than stamped steel blades. The stuff will last as long as ten years and doesn’t have the corrosive components that ethylene glycol does.

This fluid does run hotter than your normal coolant, but you now want the coolant in the block to be hot and as it is going straight to the heads from the radiator after cooling, the combustion chambers will now benefit from the extra timing you can now put into your ignition system.
 So the reverse cooling system does the following:

· Flow out: From bottom of block to top of radiator
· Flow in:   From bottom of radiator to either end of heads

· Internal Flow: Into heads, down thru head gasket into block

· Results: Heads run cooler, Block: Runs hotter & all cylinders run at the same temperature.
· Benefits: More timing can be run, better ring sealing, less heat absorbed from cylinder charge .Inlet manifold runs very cool (no hot coolant running thru it)
· Needs: Standard water pump will do, vane impeller is the best

· Mods: Basically just welding and/or brazing small pipes to heads and 3 x welsh plugs on either side of block.

· Extras: Dedicated overflow container higher than engine with light weight cap.

· Lifespan: Up to 10 years in engine(Propylene Glycol)

