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1. First & foremost you must not under any circumstances allow the engine to detonate (also called engine knock or ping) especially if you are tuning an engine with the stock ‘hyperutectic’ or cast pistons.  Engine ping, particularly above 5000 rpm at WOT, will result almost instantly in a ‘cracked’ piston(s) if they are cast.  Forged pistons won’t crack but engine ping will result in worn rod and/or crank bearings.  A ‘cracked” piston(s) is easily detected by removing the oil fill cap at idle and checking for ‘puffing’.  Place your palm over the engine oil fill hole and if you feel any ‘puffing’, particularly with accompanying smoke you either have a ‘cracked’ piston(s) and/or severely worn piston rings.  In either case you must fix before moving on.
Ideally you have access to a ‘scan’ tool or a laptop running scan software for your vehicle and you read if so equipped the on-board ‘knock’ sensor(s).  If your vehicle has a knock sensor(s) under no circumstances do you want to see more than 1 or 2 degrees of ‘knock retard’ (except at shift point where the sensor may momentarily spike).  Five degrees or more of ‘Knock Retard’ can be dangerous as some PCM’s or E-Proms may not be programmed to take much more out of the spark curve.  If your vehicle is not equipped with on-board knock sensor(s) you can install an aftermarket set-up.  There are several available models.  If this is not practical, and your ears are “trained” proceed with caution.

2. If you are not sure where you stand with regard to the engine pinging and you are able to, temporarily apply one of the following in conjunction with your Gaseous Intercooler installation.
a. If running a CDI system with adjustable ‘boost retard’ dial in 10 to 15 degrees of retard.

b. Or if able to, take 10 to 15 degrees out of the on-board engine computer.   
3. Stock spark plugs are typically too ‘hot’ and contribute to detonation when super or turbo charging.  Select and change your spark plugs to “something” 2 - 4 steps colder.  Always use the coldest plug that does not foul under normal daily driving.  Maintain a projected tip style plug unless also running nitrous, in which case use a retracted tip style plug.  In my opinion dual tip platinum plugs are OK to use.  Plugs such as the Champion 7401 or NGK TR6 work just fine for me.  NGK makes a TR7 & TR8 which are progressively colder.  The important thing is to run the coldest possible plug that does not foul in order to avoid detonation.  If your vehicle has a distributor then by all means run a CDI ignition system such as the MSD or Crane.

4. Select a nozzle size based upon the following general guidelines (remember these are guidelines only, it’s up to you to ‘fine tune’):

· 5 to 8 GPH nozzle for ‘300’ to ‘400’ cubic inches @ 8 to 9:1 CR @ 6-8 pounds of manifold boost pressure. 
· 10 to 12 GPH nozzle for ‘300’ to ‘400’ cubic inches @ 8 to 9:1 CR @ 8-12 
      pounds of manifold boost pressure.

· 15 to 18 GPH nozzle for ‘300’ to ‘400’ cubic inches @ 10 to 11:1 CR @ 8-12 pounds of manifold boost pressure.
· 18 to 24 GPH nozzle for ‘400’ to ‘500’ cubic inches @ 9 to 10:1 CR @ 8-12 

      pounds of manifold boost pressure.
  5.   Fill the injection reservoir with a 50% distilled water and 50% alcohol by volume.  Be sure to use  

       only distilled water: tap water will clog the nozzle eventually with mineral deposits.  The type of        

       alcohol is not important – any and all will work.  Do not use pre-mixed windshield washer fluid; it          

       is full of minerals and will eventually clog your nozzle.
6. Install an electronic cockpit fuel pressure gage:  0 to 100 psig for fuel injected vehicles.  Fuel pressure must always rise with manifold pressure at a rate of 1:1 with the stock fuel rail pressure regulator, i.e. 1 pound of boost pressure = an extra pound of fuel pressure.  On an otherwise stock engine with 10 pounds of boost or manifold pressure you should see about 58 to 60 psig on your fuel pressure gage.  If the fuel pressure ‘flattens out’ or falls with rising manifold pressure you are running out of fuel !!!  If your set-up includes a FMU (Fuel Management Unit) fuel pressure must climb at the rate of the installed FMU ratio.  Typical FMU’s ratio’s 4:1, 6:1, 8:1, 10:1, etc.  Whether your fuel pressure keeps up with the installed ratio FMU depends on several factors such as injector size and available pump head.  Suffice it to say as long as the fuel pressure keeps increasing with manifold pressure you are at least going in the right direction.  We recommend and sell the Autometer series of electronic gages. 

            NOTE:  Your vehicle is going to feel ‘sluggish’ when testing if you are running 10 to 15 degrees of  

           ‘boost retard’ in conjunction with the Gaseous InterCooling.  Do not be concerned.  We want to be 
            safe and have the correct A/F ratio prior to fine tuning the spark curve.

7. Now you are ready to determine the Air/Fuel ratio.  Ideally from the time the pedal is to the metal 
     you’ll maintain a ratio somewhere between 12.5:1 to 13.0:1 as determined with a wide band air 

     fuel meter.  12.5 is slightly fat, 13.0 is lean and mean.  13.0 will usually result in max power.  
     Many tuners run fat but that’s usually to suppress detonation.  The fat fuel curve results in a 
     cooler burn, less chance of detonation, but at the price of lost power.  A better solution is to have 
     the right spark curve in conjunction with your water/alcohol high pressure injection system.
 If you do not have access to a wide band air fuel meter and you want to use the on-board narrow 

 band O2  (oxygen) sensors you MUST first eliminate the alcohol and only run straight water.  A 50/50 mix of water/alcohol will cause the stock narrow band sensors to read falsely rich !!

Using water only and your scan tool to determine you’re A/F ratio, keep the MV (milli-volt) readings between 850 & 900.  850 is like 13.0:1 and 900 is like 12.5:1.  I say ‘like’ 
because the on-board O2  sensors are what we call “narrow-band”.  That is to say they are 
extremely accurate at 14.7:1 but kind of miserable outside that range.  Narrow band O2  sensors 
are inexpensive and very reliable for emissions control.  That’s why the OEM’s use them.  If that’s all you’ve got to go by it’s better than nothing.
A much better solution is to install a wide band O2  sensor and read out such as the PLX Devices M-300 meter.  The M-300 is no bigger than a pack of cigarettes and sits right on your dashboard.  It comes with a Bosch wide band O2  sensor and is easy to install.  Simply unscrew one of your forward narrow band O2  sensors and screw in the Bosch sensor.  The M-300 has an extra output wire that simulates the narrow band O2  sensor.  Just plug this wire into the original O2  sensor connector and your PCM (Powertrain Computer Module) receives the necessary and correct signal to maintain proper emissions control and not set any PCM trouble codes.  
8.  Now we are ready to test.  At WOT the fuel pressure must continually rise as mentioned previously.  If it does not, immediately STOP testing and correct.  Maybe you have a ‘dirty’ or ‘clogged’ fuel filter (you should replace every 10,000 miles or sooner).  If it’s not the fuel filter then you need more ‘pump’ head.   You must address the fuel pressure issue before 
      proceeding !!!

9.  Assuming proper fuel pressure we are on our way to a successful install.  Read you’re A/F ratio at WOT and see what happens.  If it climbs to 12.6:1 or higher immediately STOP.  You need more injector and/or more fuel pressure.  If you don’t want to or can’t install bigger injectors, you can try installing a FMU (or if already using a FMU change the ratio).  After installing the FMU re-test remembering that fuel pressure must always rise with an increase in manifold pressure.  30 pound/hr injectors with a FMU and sufficient pump head can support in excess of 650 HP (24 pounders can support 550 HP).  Remember if you are making 500 RWHP with a centrifugal supercharger the supported HP is really 650 (100 for the blower & 50 for drivetrain losses).
10.   Once you have the correct A/F ratio we are ready to attack the ignition spark curve.  Generally  

               you want to run as much spark advance as possible without detonating the engine.  So start 
               putting back some spark and enjoy.  Remember Gaseous InterCooling allows substantially 
               more ‘spark’ and will always result in ‘MORE POWER” than a retarded spark curve.  If you are 
               able to run the full stock spark curve and have no detonation experiment with smaller nozzle 
               sizes.  If you are unable to run the full stock spark curve try a bigger nozzle.  Remember as you 
               change nozzle sizes you may have to adjust you’re A/F ratio.  The right combination of fuel, 
               spark, and water/alcohol will take some experimenting – it’s worth it to get it right.  
11.   Finally when you’ve optimized the above and have no engine detonation you can try changing 
       the ratio of water to alcohol and/or the ‘ON’ set-point.  
a. Raise the ‘ON’ set point as high as possible without causing detonation.

b. Try changing the alcohol to water ratio.  Adding more alcohol to your mix will result in more cooling and consequently more power.  Continue to increase the ratio of alcohol to water until you start to ping or knock.  If you reach the point of detonation with too much alcohol then go back to the last mix ratio where detonation was not present. 

12.   Good luck and ENJOY !!!
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