Miata radiator fan

It is the last line of defense between you and an overheating engine. Just because the radiator
fan is not on does not mean that it is not working. They are designed to only run when needed.
There are a few simple reasons that the fan would not be cycling on. If it is blown, replacing the
fuse will only solve the problem for a very limited period of time. Unless the wiring issue is
fixed, the fuse will blow again. The wiring harness itself can go bad. Your author has personally
had a shredded tire completely pull the fan wiring out of his vehicle. It can happen. The fan
wiring is some of the more vulnerable wiring in your Miata. You can test the voltage going from
the fan relay to the fan itself. This video from Ratchets and Wrenches is a phenomenal resource
on how to properly diagnose a wiring problem. Your engine temperature sensor is responsible
for relaying your engine temp to the ECU. Once the temp gets so hot, the ECU commands the
radiator fan to come on. Depending on the model year and engine, the location varies. If it does
end up being this sensor, they are very affordable. Without the coolant hitting the sensor, the
temp reading will be significantly lower than the actual engine temp. Adding coolant to a
radiator dry enough not to trigger the engine temp sensor can cause problems from drastic
temperature change. Let it cool down first. Like any other clutch, a fan clutch will wear out over
time. If everything else seems on the up and up, the springs in the fan clutch have worn past the
point of proper function and can no longer do their job. Of all the ones listed above, start with
the coolant level, then check the fuse. Fan Clutch Like any other clutch, a fan clutch will wear
out over time. If there is anything that you would like to add, please leave a comment below.
Good luck!! Normal temperature gauge indication puts the needle just slightly to the left of
center for the 1. It is quite common for the needle to climb quite high without overheating on a
hot day, though there are some steps you can take to reduce the possibility of overheating and
keep that needle close to normal. Note: The stock water temp gauge on the Miata in a way is
linear. Many here will probably never see it move, but if it does, be sure you stop and cool the
car. Thanks to Tom Mak. Water is a better thermal conductor than anti-freeze, however you need
the anti-freeze, even in hot weather, for its anti-corrosive and lubricating properties to keep your
cooling system running efficiently. With the engine cold, fill the overflow reservoir to the "Full"
line with your coolant mix. Do not fill it while the engine is hot. This will cause extremely cold
mixture to be sucked back into the radiator as the engine cools, possibly causing thermal
shock. In addition, you won't have the proper coolant level. Add coolant to a cold engine.
Thermostat's, over time, have a tendency to freeze up. They may freeze in the open position,
which will result in slower engine warm-up and, in winter, lack of heater output. Or they may
freeze in the closed position, causing your engine to overheat. We recommend replacement
every few years - they're cheap. Always buy original Mazda thermostats. The one that was in my
car was an off brand, and it had only one valve, where the original Mazda has two. The Mazda
one is a double thermostat, where the off brand was a single. The double always allow some
flow to pass through the engine, and my car is now almost perfectly cooled. Your cooling
system is a closed system, designed to build up pressure as the temperature rises. The higher
pressure raises the boiling point of the coolant mixture. Remember college physics? As the
coolant flows out, the pressure drops and the valve in the cap closes. As the engine cools, the
valve opens in the other direction and the pressure drop in the radiator sucks the coolant back
into the system, re-establishing equilibrium. Similar in operation to a thermostat, the cap can
freeze up causing pressure problems in your cooling system, leading to an increased possibility
of overheating. One symptom of a bad cap would be hearing a sound like a coffee percolator
when you shut down. They are cheap enough that you should just plan on replacing yours
every year or so. In addition to the above, if you're still having trouble, you can try some of
these methods of gaining a bit more from your cooling system. Try Redline Water Wetter Water
Wetter is a product designed to maximize the efficiency of the coolant by reducing the surface
tension of the coolant. Without going into all sorts of physics, basically it makes the coolant
transfer heat to the radiator fins a bit better. Does it help? We think so. It isn't a cure-all, but it
helps. If your fans aren't working, you'll overheat. Check under the hood and see if the fan on
the driver's side is running after the engine gets good and hot. If not, you have an electrical
problem. It may be as simple as a fuse or an unplugged connector. Or it could be a bad sensor
or broken wiring. Check it and be sure it operates properly. You can try wiring your fans so both
fans come on at the same time. It takes just a bit of electrical knowledge. When a water pump
craps out, it usually leaks. If its almost time to replace your timing belt every 60, miles , you
should change your water pump anyway. If all else fails, especially if you have forced air
induction, you should consider an oversized radiator. Aftermarket racing units are available.
Another option is to install the radiator from an automatic Miata into your 5-speed. The radiator
on the automatics has a bit more cooling capacity. Random and intermittent occurrences of
very brief overheating or near overheating getting closer together over time. Mileage was
approx. Engine temp would climb rapidly about 5 minutes after a cold start, regardless of

ambient temp. Almost immediately on reaching some point at or very near the "hot" end of the
gauge, temp would suddenly and rapidly drop to the normal range. Total cycle time, normal to
hot to normal again: approximately minutes, tops. After the one occurrence, the engine would
not overheat regardless of ambient temp. Rad and heater core were less than 2 years old. Both
clear and flowing fine. The problem continued after a water pump replacement and pressure
check done as part of normal maintenance when the timing belt was replaced. Hoses were fine
and there were no leaks during normal operation, except for the brief coolant spurt noted in
symptoms when the problem occurred. I'd seen it mentioned in messages on Miata. There was
no blockage at that point in my car. However, based on what I found in troubleshooting my
Miata, one should also check to be sure that there is good flow through the bypass line from the
thermostat housing to the water pump inlet. First gen. Miatas 1. It's a true degree bend, rather
than a radiused one as it probably should be due to space constraints, I'm sure. To check,
remove the rubber bypass hose from the the thermostat housing to the water pump inlet. It runs
almost vertically from the housing to the inlet. Coolant should flow freely from the barb on the
water pump inlet once the hose is removed. Mine proved clogged with bits of rubber--I suspect
from a previous hose or water pump replacement or just accumulated over time. I cleared it
using a straightened piece of coat-hanger as a "broach. The coolant, however, heats up
normally. When the engine finally reaches a near overheat or overheat condition there's enough
pressure against the still closed thermostat to cause the brief leakage at the housing gasket.
Then, the thermostat finally pops open from being heated by conduction through the housing
itself, and the sudden resumption of proper flow rapidly cools the engine again. Back to the
Garage 21 June, The Miata cooling system is described on pages E-2 through E of the Miata
Factory Workshop Manual, and much of the material below, including illustrations, is taken from
that manual. Model years beyond have a number of differences, but the basic troubleshooting
procedures should be similar. Hopefully this article will be useful to many of those having
cooling issues. However, there is really no substitute for the FWM if detailed information is
needed. A knowledge of what conditions should exist in the cooling system is invaluable in
troubleshooting. So for the benefit of those who do not have a complete set of manuals for their
car, this article starts with a somewhat comprehensive set of desired cooling system
parameters. Coolant Capacity and Mixture. The cooling system capacity is 6. Minimum
Temperature. Table 1. Coolant Mixture Recommendations Mazda. Remember that the primary
task of liquid cooling is to transfer heat energy from the metal parts of the engine to the radiator
and then to the air. Water has a specific heat of 1. A more complete table of freezing points vs.
Specific Gravity. Table II. Freezing Point vs. The boiling point of water at The pressure in the
Miata cooling system should be between 11 and 15 psi The FWM is written as though the Water
Thermosensor is the temperature gauge sensor, which it is not. The coolant flow is shown in
Figure 1. The arrows clearly show the flow, but the diameters of the heater hoses are actually
considerably smaller than those for the radiator hoses, as you can tell from looking at your
engine bay. If the thermostat is removed, flow will be unbalanced, since the water pump and the
thermostat housing are both at the front of the head. As a result, the rear cylinders will run
hotter than the front. The lesson here is to keep the thermostat installed; if you have cooling
problems, removing the thermostat is not a good long-term solution. Figure 1. Coolant Flow.
Note that there is no coolant shutoff valve at the heater hose connections. Coolant always flows
through the heater core regardless of the position of the heater controls in the passenger
compartment. It is very important that the heater core path from the rear of the head to the water
pump inlet not be blocked, since otherwise hot coolant in the rear of the cylinder head will
stagnate, making the rear of the head overheat. Note the small hose at the bottom of the
thermostat housing that carries coolant output from the cylinder head through the input side of
the thermostat housing and down to the water pump input. This assures that hot coolant from
the head flows through the thermostat housing when the thermostat is closed, exposing the
thermostat valve to the coolant. If this path is blocked by metal shavings in the thermostat
housing outlet nipple, or anywhere in the small hose, the coolant will not flow through, and the
thermostat will not open early enough. A symptom of a blocked path here would be temperature
rising above normal on first warm-up, then suddenly dropping to normal sometime later. This
connection can be seen in the lower right portion of Figure 2. Figure 2. Thermostat Housing.
Some coolant flows from the cylinder head into the Idle Speed Control valve below the throttle
body called the Idle Air Control valve on the 1. The Air Valve on the 1. Thermostat and Water
Thermoswitch. The OEM thermostat opens in two stages. As shown in Figure 2, the main valve
is oriented to the front of the thermostat housing. The closed switch activates the Radiator
Cooling fan. This is a good test to determine that the relay and fan motor are working. Figure 3.
Cooling Fan Wiring Diagram. Figure 4 shows the wiring for this circuit. Figure 4. Air
Conditioning Condenser Fan Circuit. Radiator Cap. The negative pressure valve should be

easily opened with two fingers and should seal closed when released. This tank connects to the
radiator at the cap, just above the positive pressure valve. The tank is not under radiator
pressure. It should be sufficiently full to allow coolant to be sucked back into the radiator as it
cools off. If air is sucked in instead of coolant, it will expand in the cooling system as the engine
warms up, and will result in air and coolant being expelled back into the reservoir if the
pressure is over 15 psi. The small tube from the reservoir input to the bottom of the tank
sometimes gets clogged with rust or other deposits from the cooling system. It should be
cleaned for good operation of the system. The other tube from the reservoir is an overflow to
vent excess air and coolant. Bleeding Air From the System. Elevate the car on ramps or jack
stands; this will ensure that the cooling system radiator cap is above the thermostat hosing.
Drain the cooling system into at least a 3 gallon bucket and flush the cooling system before
installing any new components if possible. Flushing the system will ensure that most of the
contaminants are removed from the cooling system. Most drain plugs are in the center of the
radiator; some may not line up with the drain plug opening in the plastic under-shield. In that
case, the shield has to be removed before draining. Keep a bucket under the center of the car
just in front of the air dam under the front of the car. Run the engine, keeping this fluid level by
topping off occasionally. The engine will come up to operating temperature, and the Radiator
Cooling fan will kick on. The system will overflow 2 to 3 times. Each overflow should occur as
the radiator cooling fans kick on so make sure you have a bucket under the car. Cycle the
system until it does not overflow again. After each surge and overflow, refill the radiator with
the engine still running. Then fill the radiator almost up to the water neck. Squeeze the upper
radiator hose to bleed out the excess air, and then top it off again. Install the radiator cap and
run the engine until the fans kick on again, then check for leaks. The OEM radiator is aluminum
with plastic end caps. With age, the black plastic will turn a brownish-green color and develop
the appearance of hairline cracks. Replacement of the radiator is recommended if this happens.
Again this usually means the pump is due for replacement, although the pump gasket might be
the culprit. Any of the hoses shown in Figure 1 can deteriorate and begin leaking. If a heater
hose splits, be very careful removing it from the heater interface tube, which is thin copper and
will deform easily. If the tube is deformed it may be prone to leaking after hose replacement.
This cap has been known to leak and is difficult to trace, since it cannot be seen from the top or
bottom of the engine. To get at it with the engine in the bay, I think the CAS cover has to be
removed. However, I have never had to do this and I may be wrong about that. A hose leak at
the rear coolant housing generally requires the coil assembly to be removed before trying to
release the hose clamp. Figure 5. Coolant Cap at Rear of Engine [Rev. Mazda states in the FWM
the following causes and remedies for overheating:. Possible Cause. At idle, if the temperature
gauge indicates above normal, the Radiator Cooling Fan should be running. If it does, the Water
Thermoswitch needs to be replaced, its connector needs to be cleaned, or its wiring needs
repair. Of course there is always the possibility of an unplugged connector somewhere, or a
broken wire. In a few cases the fan blades had come loose from the motor shaft and were not
turning, although the motor was OK. If the fan is running but the engine still is overheating at
idle, feel the top radiator hose. It should be HOT! If not, the thermostat may be stuck closed. If it
is hot, feel the bottom radiator hose. If it is cool, there is blockage in the radiator, or possibly in
the lower radiator hoses, preventing flow into the water pump. Sometimes old bottom hoses
collapse under a vacuum created in them by the water pump straining to pull in water at its
input. Finally, check to make sure there is no blockage in the heater hoses, which would
stagnate the water at the rear of the head where the temp gauge sensor is located, and cause
the temperature there to be much higher than at the front of the engine. This problem, assuming
there is adequate uncontaminated coolant in the system, is either poor water flow through the
Figure 1 path, or poor airflow through the radiator. Poor water flow can be caused by a stuck
thermostat only partially open , collapsed hose, clogged radiator, or a bad water pump. Poor
airflow through the radiator can be caused by air blockage due to a license plate configuration,
bugs etc. If all of the above items have been checked and the engine still overheats, the cooling
system should be flushed to remove any scaling or corrosion inside the water passages. Also
keep in mind that temperature sensors and gauges do go bad occasionally. If the gauge says
the engine is too hot, but there are no other apparent symptoms like lower-than-normal oil
pressure, steam or bubbles escaping into the coolant reservoir, or a very hot under hood
temperature, maybe the gauge is giving a false reading. Figure 6 is a page from the FWM
showing radiator removal, and Figure 7 shows water pump removal. Figure 8 is a simplified
block diagram of the electric cooling fan system. Figure 9 is a troubleshooting tree for
reference. Figure 6. Radiator Removal. Figure 7. Water Pump Removal. Figure 8. Freezing
Temperature. Coolant level insufficient Coolant leakage Radiator fins clogged Radiator cap
malfunction Cooling fan malfunction Thermostat malfunction Water passage clogged Water

pump malfunction. The Miata has two cooling fans mounted, but at least in an AC-option car
only one of them will turn on based on engine temperature. The passenger side turns on when
the AC is running. This generally works OK. However, with the AC removed from my car, the
passenger fan was never being used. From other people who have done this mod with AC,
parallel fan wiring appears to provide plenty of circulation for the AC as well. Unplug the
passenger side fan from its connector. Start by unplugging the passenger side fan. The white
connector is the female portion that hooks up to the fan. This is the power going to the AC fan
from the relay. Heat shrink tubing will keep it from shorting. The power for the AC fan passenger
side fan comes from a relay on the passenger side. I ended up simply snipping this connection
off and sealing it with heat shrink tubing. This insulates it and prevents it from causing a short,
but allows me to easily restore its original function later. If you wanted to fully remove it forever,
you could also probably remove this relay, etc. I just taped and tucked it away near the relay. I
wanted to still be able to quick-disconnect the fans to remove them from the car. I kept the black
plug I had just cut off, and soldered it to some 12 or gauge wire I had leftover from a past
project. Using heat gun to shrink tubing over connection. I use heat shrink tubing whenever I
solder a connection. You can get a whole assortment of it very cheaply on Amazon or at Harbor
Freight or wherever. I slide it down the wire, then solder the connection. Finally, I put it back
over the soldered connection and use a heat gun to shrink it. A lighter will work in a pinch, just
be careful not to burn it. And with that, this wire can now be plugged into the passenger side
fan. Half of the work is completed, now we just need to tap this wire into the driver side fan
power. I plugged the connection in next and ran the wire over the fans, routing them so that
they stayed secure. I used two wire taps to tap into the driver side fan power. You close one of
these on top of each wire you want to tap into. It pierces the insulation on the wire, and when
closed you can plug a blade connection into it. This way, you can connect a wire to an existing
connection without having to cut it and juggle with connecting 3 wires together. The pictures
should make this more clear. The first step is to close the wire taps on the driver side fan wires,
as shown. Now I cut the wire from the passenger fan to length and put a blade connector on
each wire. These are crimp on, and with a proper crimp tool, you can do that. I have had awful
luck with crimping though, so I usually add some solder. I also add heat shrink tubing to further
seal it against water, etc, but this is optional. Finally, you can go ahead and plug the blades into
the wire taps. I assume the blue wire in the driver side harness is positive, you can test with a
multimeter. This should complete the job. To test, just let your car idle and watch the
temperature. After it heats up, both fans should eventually kick on together. Thanks for your
great instructions. I followed your lead, but now curious whether you know of any reason not to
connect both wires as you did other than not having to make splice on the ground wiring? Glad
it helped! Sound good. Really glad the site helped you out, good to hear! After sealing it up.
Stripping the plug. Heat shrink tubing slid on, then soldered. Both connections soldered. All
done. Routing wiring over the fans. Wire tap. Wires tapped. Blade connectors. Heat shrink. Plug
blades in. Wrap in electrical tape. Farther away shot. Another close up. Connect with. Notify of.
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