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The premise of this document is to propose a scheme to increase fuel mileage in a vehicle with a 

computerized  fuel  management system. The primary conjecture is that the normal 14.7 air to fuel ratio 

is not needed at cruising speeds, and  a 20 to 1 or even higher ratio should be just fine under those 

conditions.   

 

Prior experimenting has shown that the A/F ratio can be modified by adjusting the output voltage from 

the MAP sensor. So the proposal is to modify that voltage by using an Arduino microcontroller. The map 

voltage will be read into the Arduino, which will than output a modified voltage level to the existing 

engine controller. And provide essentially instantaneous control of the actual A/F mixture going to the 

engine. 

 

EFIE is short for Electronic Fuel  Injection Enhancer. 

 

Connections: 

 

The 2 line LCD display uses Digital pins 4-9 , and SCL 

The 4 line display uses A4 and A5  

Assign MAP sensor to A1 

Assign TPS sensor  to A2 

Assign an adjustable pot to A0 to establish the base offset voltage 

Assign  A3 to monitor the signal going to the ECU 

Assign D4 MAP output to ECU (PWM output with RC filtering) Install a switch on the output in order to 

be able to bypass the board and connect the map signal directly to the ECU 

Assign D3 as an input from one injector signal (Will need some signal conditioning) 

Data Displays: (2 lines of 16 characters) 



   RPM 

Pulse width (injector open time in milliseconds 

MAP sensor  voltage displayed in volts – 0 to 5 

Map voltage output   

TPS sensor voltage  

Miles per gallon. 

 

 

Arduino 

The Arduino world is quite interesting  with a variety of associated I/O devices, and free software for 

most anything a person could want to do. As an example there are 2 different liquid crystal displays 

available; a 2 line by 2 16 character unit that comes as a “shield” (a board that simply plugs into the 

processor board.  The second common unit is a 4 line by 20 character unit, that’s normally hooked up via 

a serial connection (I2C protocol).  The smaller unit is simpler to use, and makes a nice compact package 

when it’s assembled on the processor board with the prototype board. However, the larger display 

opens up more possibilities – I’m using the bottom line as a bar graph displaying MPG.  

The pieces are relatively inexpensive – about $15 US for the processor board, $7 for the 2 line display, 

and  $10 for the 4 line display with serial adapter. The prototype shield was about $5. The prototype 

board is simply a place to mount the components  used in signal conditioning on the inputs and outputs; 

and to terminate the external wiring. Prices are based on EBAY, and in most cases ordering through 

EBAY means waiting a few weeks for delivery from China. They can also be ordered through DigiKey and 

other sources for electronic parts.  

The Arduino development environment (public domain software) works well under Windows XP or 

Windows 7, and there separate version for Linux and Android. The code is written and compiled on the 

PC and uploaded to the Arduino board through a USB port via a standard USb printer cable.  

 

 

Code routines: 

 To determine RPM and injector pulse width, an interrupt based routine has been written  that 

measures both on time and off time of the injector pulse. The interrupt is triggered by the voltage 

transition. The injector pulse width will obviously be the shorter period, and the 2 periods added 

together  directly define engine RPM.    



With the computing power available, the algorithm  can be adjusted for a wide range of input 

parameters. The current configuration uses a pot to set the basic offset voltage for the MAP output 

signal. This offset is then reduced as the throttle is opened further, which signals a need for increased 

power.  The low RPM adjustment will mostly be used to set idle RPM, and the value will represent the 

minimum voltage adjustment done. The actual algorithm can be modified to suit the differences 

encountered in different engines / ECU combinations. The maximum voltage adjustment will need to be 

determined experimentally in use. Once these values are determined for a particular vehicle, they can 

be embedded in the code. 

General thoughts: 

It’s entirely possible that this setup will cause an error condition to manifest in the ECU. This will most 

likely be because the O2 sensor readings might be skewed to far towards the low pollution side. If this 

happens it might be necessary to force the ECU to ignore the O2 sensor(s) and operate operate in the 

open loop mode. This can be done by providing a DC level to replace the output of the temp sensor, 

making the ECU think it’s in the engine warm-up cycle, where the O2 sensors are normally ignored.  

Wiring this setup into the car would probably be best done near the ECU. I wired my car by locating the 

sensors under the hood and running wires through the firewall, but that was a hassle. Only the MAP 

sensor wire needs to be cut. The TPS and one injector signal are simply tapped into to the wire.  

The primary reason to get into this is to determine just how much fuel economy increase can be 

achieved with some of the devices which we’re now using to inject energy fields into the engine to 

improve efficiency. Historically the best we’ve been able to achieve on an EFI engine is about 15% 

mileage gain. We think this is due to the ECU simply tuning out the increased efficiency.   

Using a device such as this on a stock engine setup might not be a good idea, because leaning out the 

fuel mixture can lead to engine overheating. This is not a problem when working with the Torsion Field 

devices, because they tend to lower the engine running temperature.  

This cannot be considered a finished product that can be simply plugged and used. The algorithms used 

are still being reworked, and will need to be tailored to match the parameters of the engine/ECU that 

it’ll be attached to. I’ll gladly provide copies of the existing program to anyone who wants to replicate 

the setup. 



 

 

Schematic diagram with component values 



 

 

In-car setup with the 4 line display. On the right is the prototype board plugged into the Arduino UNO 

board. The ribbon cable has all the engine connection and the power connections. Notice the fuel 

injection light lit on the instrument panel.  The white on blue display is difficult to photograph, but is 

quite easy to read.  

 



 

 

In-car setup using the 2 line display. In this configuration the prototype board is sandwiched between 

the processor board and display board, making for a nice compact package.  



 

 

This is the bench setup that I use to test programs. I’m using the Arduino board on the left as a variable 

frequency pulse generator to simulate the input pulse from the fuel injector.  The green strips on the 

processor boards are screw terminals for connecting wires to the board. I can switch to the 2 line display 

board by disconnecting the 4 wires to the display and plugging the 2 line board in. 


