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Water Injection 
Suit All Turbo/Supercharged Cars 
 
 
Introduction                       
 
The concept of water injection isn’t new - it has been around in various forms since the early 1900’s. A 
time honored way of reducing inlet temperatures and keeping detonation at bay, it has been seen on 
everything from WWII planes running supercharged engines through to Formula 1 cars in the 1980’s 
(when they were turbocharged), to modern day WRC cars. 
 
Generally seen on engines running forced induction (supercharged or turbocharged), water injection is 
also seen on cars with engines running on lower octane fuels with very high static compression ratios. 
 
However before we get into the finer details of the various water injection options available, it is 
important to understand just what water injection does, and how and why fitment can be of benefit to you. 
 
 
The Basics – How Water Injection Works                  
 
In simple terms, when a turbo or supercharger compresses intake air the temperature of this air increases 
dramatically. The hotter the intake air temperature, the less dense it becomes (meaning less oxygen 
available for combustion for each engine cycle). To make things worse, the more the air is compressed (ie 
the higher the cylinder pressure through either static compression ratio or increased boost), the greater the 
temperature increases. This is important because higher intake air temps dramatically increase the 
chances of detonation, reducing the amount of ignition timing that can be run (reducing torque/power 
outputs as a result). 
 
On a turbo or supercharged car, one common way of reducing intake 
air temperatures is through the use of an intercooler fitted before the 
throttle body. The most common intercooler found on road cars (such 
as the STi and EVO) is an air to air type (meaning ambient air passes 
through the core to cool your charge air). This is the most common 
intercooler fitted in OEM trim as it is generally the cheapest to 
manufacture, often the easiest to package in an engine bay and the 
most reliable over the long term (very little that can go wrong from a 
wear and tear perspective). 
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However intercooling isn’t always the answer. On a naturally aspirated car running high compression it 
isn’t an option (as the air/fuel mix is compressed within the cylinder moments before combustion). On 
forced induction cars in certain applications (a result of space restrictions generally), an intercooler can’t 
be fitted. Additionally all intercoolers pose some form of restriction to the intake path reducing air flow 
(although some are far worse than others). Some applications also don’t allow for a large enough 
intercooler to be fitted easily either (ie efficient enough so as not to pose an excessive restriction to the 
intake air passing through, often referred to as pressure drop). 

 
This is where water injection comes in, as it can be 
adapted to suit all applications no matter how much power 
you are chasing. It can be used on both forced induction 
and naturally aspirated cars, no matter how little space is 
available in the engine bay. It can also be used in 
conjunction with an intercooler (which reduces the need 
for a much larger item to be fitted), or as a standalone 
setup depending on your individual combination and hp 
targets. 
 

Atomising water into the incoming charge air causes it to absorb heat from the surrounding air, taking a 
huge amount of heat with it (water is the perfect substance as it has both a very high specific heat rating 
AND very high latent heat of evaporation). The actual amount of water injected will vary greatly 
depending on the application – road cars may use up to 10-12% of the total air/fuel volume, while we 
have seen some high level competition cars using as much as 25-30%!! 
 
Often forced induction cars run relatively rich air/fuel ratios for improved thermal management under 
high loads (with unburned fuel taking heat from the combustion chamber out through the exhaust). 
However as a result of the much cooler combustion temperatures when water injection is being run, a 
leaner air/fuel ratio can be run dramatically increasing economy under high loads. This also reduces 
excess hydrocarbon emissions, with NOx emissions also being dramatically reduced. If that wasn’t good 
enough, lower combustion temperatures also mean that engines will happily run with a higher level of 
ignition timing (or the same timing on a lower octane fuel), with more torque/power being the result..! 
 
The knock suppression effectiveness of water injection also reduces the sensitivity of engine management 
systems running active ignition timing strategies (such as the Subaru WRX and Mitsubishi EVO ECU’s) 
to varying fuel grades, meaning more consistent power output. 
Speaking of engine management, it is important to note here 
that simply throwing a water injection setup on your car won’t 
magically unleash hidden power all of a sudden – detailed 
changes to ignition timing and fuel delivery mapping within 
the engine management system is required to get the best 
results of a water injection setup. Additionally the amount of 
water injected is heavily dependent on the application – too 
little will not provide sufficient cooling effect, too much will 
reduce power (water doesn’t burn remember)! 
 
There are several keys to a successful water injection setup. At the heart of the setup, the pump used must 
be able to reliably deliver very high pressures. Your normal windscreen washer pump will simply not 
suffice as the pressures produced are not high enough to ensure good atomisation of the water. The lower 
the atomisation, the less effect the water will have (fine/small water droplets dramatically improve 
suspension and eventual evaporation, while larger droplets have a tendency to drop out of suspension and 
simply dribble into cylinders). 
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Nozzle sizing (to assist control of the actual amount of water injected) is also vital. Too much water will 
reduce oxygen content and interfere with the combustion process, too little water won’t have the desired 
cooling effect. Location of the nozzle or nozzles is also just as important – each cylinder MUST receive 
the same amount of water delivery otherwise you will rather quickly be in the hunt for a new engine. 
Normally the best place to locate the water jet is just prior to the throttle body on road cars (but serious 
setups may use a nozzle or more per cylinder placed in the inlet manifold itself!). 
 
Above everything else, your water injection setup must be 100% reliable. Water injection allows you to 
run leaner air/fuel mixtures and greater levels of ignition timing (things you wouldn’t normally do if the 
water injection wasn’t there!). For example, should it fail, you get a blocked jet, or run out of water and 
not know about it, a new engine will be on your shopping list quick smart. 
 
 
Water Injection Kits – Aquamist                   
 
We have been using Aquamist kits (manufactured by 
ERL in the United Kingdom) for years because their 
quality, reliability and attention to detail is second to 
none. That several top level WRC teams (among 
many other professional racing outfits) currently use 
their products is further justification. 
 
The key to any water injection system, the magnetic 
piston water pump supplied with all of their kits is 
specially designed and manufactured by ERL. Its 
delivery rate is relatively small but it generates a very 
high level of pressure in order to properly atomise the 
water (a minimum differential pressure of 3 bar is necessary for the ERL water jets to atomise the water 
correctly). There are no mechanical links between the piston and the drive motor - the movement of the 
special magnetic stainless piston is induced by a powerful magnetic field generated by the on-board 
electronic controller. Flow and pressure characteristics are controlled by varying the frequency and the 
duration of the electrical pulse fed to the solenoid. 
 
Along with the pump and base components, there are a variety of kits available to suit your requirements, 
and custom combinations can also be engineered for individual applications. 
 
 
Aquamist Kit – 1S #AQ-806-002 

 
 
Designed as the entry level starter kit, water injection is 
triggered by the included adjustable pressure switch once a 
preset point is reached. 
 
Water delivery rate is altered through changing water jet 
sizes. Includes everything you need to get up and running, 
including high pressure magnetic piston pump, base wiring 
loom, adjustable pressure switch and more. 
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Aquamist Kit – 2C #AQ-806-008 
 

Designed solely for users equipped with their own 
programmable engine management system, this system 
allows the user to program their own water injection map 
via an existing engine management system PWM output 
(eg Motec, Autronic, EFI Technology, etc). 
 
Used by top teams in the WRC, this system provides a 
water line (pre-pressurised up to 8 bar) and the flow rate is 
metered by the latest high speed Valve (HSV) based on the 
users ECU settings. The inline valve is made of high grade 
stainless steel and capable of achieving a cycling rate of 
over 250Hz. 
 

 
 
Aquamist Kit – 2D #AQ-806-009 
 
For those who want a 3D water injection MAP but do not want to spend the time consuming task of 
mapping, this system is perfect for you. The heart of the system is a hi tech controller that reads the PWM 
signal from the engines fuel injectors (including Peak and Hold type) and then converts it to drive the 

high speed valve to deliver water. This enables the water 
injection to follow a fixed water/fuel ratio based around 
fuel delivery! 
 
A 3-30psi Adjustable Pressure Switch (normally closed) 
sets the cut-in point relative to the manifold pressure. This 
system provides all of the benefits of the 2C kit without the 
complicated setup, and water delivery can be further 
refined through use of varying water jet size. As usual, 
except for the water tank, the system is supplied with 
everything needed for easy fitting. 
 
Apart from mirroring the fuel injection pulses, the main 
control unit supplied also monitors the injector duty cycle 

and converts it to a 0-5V signal for data logging purposes if required. Two coloured LED’s are mounted 
on the top side of the box which indicate successful detection of fuel injector pulses, and when water is 
being injected Additionally it also holds some very important diagnostic circuitry - it will detect 
BLOCKED water jets! If a problem is detected it flags an error signal to a 1.5A output drive to trigger a 
relay, boost limiting solenoid valve OR input to your ECU to trigger a response (eg boost reduction, 
ignition timing reduction, increase in fuel delivery, etc) to reduce the chances of engine damage! 
 
Very easy to setup, this is one of the most popular kits due to its simple installation and adjustment, and 
accuracy in water delivery based around load. 
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Aquamist Kit – 2S #AQ-806-005 
 
The ultimate water injection system – comes with a dedicated 
controller with functionality directly comparable to a standard 
cars fuel injection system, except it controls water flow. In 
addition, it has diagnostic circuitry designed to detect blocked 
water-jets and cut pipes. A special output link from the control 
unit can inform other systems in the event of a fault condition, 
so boost-pressure can be lowered to assist prevention of engine 
damage. 
  
The MF2 controller is the brain of the system, ultimately 
responsible for the vital functions of metering the water 

delivery rate. The MF2 uses incoming RPM and pressure signals from the sensors in the engine bay and 
compares them with a pre-programmed map set by the user. After several signal conditioning stages it 
finally arrives at the pulse-width-modulator stage, and the output signal is then converted into digital 
pulses before being sent to the high speed valve. 
 
 
Aquamist Option – DDS2 #AQ-806-425/AQ-806-428 
 
 The Dash Display System 2 allows the user to keep an eye on their water injection system without having 
to predict the water flow based on jet sizes and controllers.  
 
Designed to work in conjunction with a separate flow sensor (AQ-806-428), pulses from a magnetised 
turbine are digitally translated by an internal micro-controller, giving a linear output signal of 0-5V 
proportional to the water flow. This is then shown on the 10 segment bar graph display. 
 
Flow detecting range is between 100ml to 450ml/minute and it can be used with all Aquamist systems. 
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Additional Information And Resources        
 
If you have any queries after reading the above and require further assistance, then the below will be of 
further use to you! 
 
Pricing of the kits and parts mentioned above (along with many other performance upgrades) can be 
found on the MRT Performance online shop at http://www.mrtperformance.com.au/shop. Simply search 
via part numbers listed above for the various kits and more. 
 
Orders or installation can also be arranged directly through MRT Performance or your local authorised 
MRT reseller. ECU retuning to suit installation of a water injection system on your car can also be 
organised at the same time to ensure the best possible results. Details of resellers can also be found on our 
website at http://www.mrtperformance.com.au/performance/dealers.htm. 
 
If you want further information on other technical matters such as intercooler water spray setups or other 
performance orientated work, you can check them out among other technical data documents on our 
website at http://www.mrtperformance.com.au/magazine-technical_data.htm. 
 
 
Of course for further information on any of our products or questions that we haven’t covered above, just 
give us a yell. We are only a phone call or email away and always happy to help.  ☺ 


