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Abstract— These research paper is about air fuel ratio 

display meter. Reason for using an air/fuel ratio device  is 

necessary to have an air/fuel ratio to determine if the engine 

is rich or lean. The same techniques used on a mechanical 

fuel injection system with a mixture knob can be used. 

These are lean out RPM rises and EGT changes. These 

techniques are well defined in Lycoming’s engine literature. 

One benefit of using an air/fuel ratio device is that you can 

determine if the engine is rich or lean just by looking at the 

air/ratio meter if the device comes with a display. The 

second benefit is if the device has an output, then it can be 

connected to the Eagle. The data output from the Eagle will 

include the air/fuel ratio which will be displayed with the 

rest of the data such as RPM, MAP, and BAP. The data can 

be saved and reviewed later to determine when the engine is 

running too lean or rich. 
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I. INTRODUCTION 

Air – Fuel Ratio Display Meter is handheld instrument used 

to measure air-fuel ratio (AFR) for an internal combustion 

engine. This instrument commonly consists of an oxygen 

sensor, an amplifying circuit, display unit, power source and 

a microprocessor. Low air to fuel mixtures (rich burn) is 

used when greater horsepower is needed; high air to fuel 

mixtures (lean burn) is used when lower horsepower and 

greater fuel efficiency are the goals. Rich conditions result 

in more unburned fuel emissions (primarily methane), more 

CO emissions, and fewer NOx emissions.  Lean conditions 

produce lower methane and CO emissions, but more NOx 

emissions. Manufacturer performance curves for standard 

rich burn engines indicate that when AFRs exceed a value of 

18:1 (the stoichiometric AFR is approximately 16:1), 

temperature, power and NOx emissions start to decrease. 

Such engines, equipped with conventional controls that 

continuously monitor oxygen levels in the exhaust gas with 

a single sensor, cannot operate for extended periods with 

AFRs in excess of 20:1.  Typically, specially configured 

lean burn engines (AFRs 20:1 to 50:1) with turbo chargers 

or pre-combustion chambers are used where low 

NOxemissions is the goal. This instrument provides a means 

to measure actual air fuel ratio in the engine in operation 

directly in the exhaust 

II. DESIGN OF SYSTEM 

 
Fig. 1: 

III. AIR–FUEL RATIO (AFR) 

Air–fuel ratio (AFR) is the mass ratio of air to a solid, 

liquid, or gaseous fuel present in a combustion process. The 

combustion may take place in a controlled manner such as 

in an internal combustion engine or industrial furnace, or 

mayresult in an explosion .The air-fuel ratio determines 

whether a mixture is combustible at all, how much energy is 

being released, and how much unwanted pollutants are 

produced in the reaction. Typically a range of fuel to air 

ratios exists, outside of which ignition will not occur. These 

are known as the lower and upper explosive limits. 

In an internal combustion engine or industrial 

furnace, the air-fuel ratio is an important measure for anti-

pollution and performance-tuning reasons. If exactly enough 

air is provided to completely burn all of the fuel, the ratio is 

known as the stoichiometric mixture, often abbreviated to 

stoich. Ratios lower than stoichiometric are considered 

"rich". Rich mixtures are less efficient, but may produce 

more power and burn cooler, which is kinder on the engine. 

Ratios higher than stoichiometric are considered "lean." 

Lean mixtures are more efficient but may cause engine 

damage or premature wear and produce higher levels of 

nitrogen oxides. For precise air-fuel ratio calculations, the 

oxygen content of combustion air should be specified 

because of different air density due to different altitude or 

intake air temperature, possible dilution by ambient water 

vapor, or enrichment by oxygen additions. 

A. Engine Management Systems 

The stoichiometric mixture for a gasoline engine is the ideal 

ratio of air to fuel that burns all fuel with no excess air. For 

gasoline fuel, the stoichiometric air–fuel mixture is about 

15:1
[1]

 i.e. for every one gram of fuel, 15 grams of air are 

required. The fuel oxidation reaction is: 

25 O2 + 2 C8H18 → 16 CO2 + 18 H2O + energy 

Any mixture greater than 15:1 is considered a lean 

mixture; any less than 15:1 is a rich mixture – given perfect 

(ideal) "test" fuel (gasoline consisting of solely n-heptane 

and iso-octane). In reality, most fuels consist of a 

combination of heptane, octane, a handful of other alkanes, 

plus additives including detergents, and possibly 

https://en.wikipedia.org/wiki/Stoichiometric
https://en.wikipedia.org/wiki/Gasoline
https://en.wikipedia.org/wiki/Air%E2%80%93fuel_ratio#cite_note-1
https://en.wikipedia.org/wiki/Lean_burn
https://en.wikipedia.org/wiki/Lean_burn
https://en.wikipedia.org/wiki/Rich_burn
https://en.wikipedia.org/wiki/Heptane
https://en.wikipedia.org/wiki/Iso-octane
https://en.wikipedia.org/wiki/Alkanes
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oxygenators such as MTBE (methyl tert-butyl ether) or 

ethanol/methanol. These compounds all alter the 

stoichiometric ratio, with most of the additives pushing the 

ratio downward (oxygenators bring extra oxygen to the 

combustion event in liquid form that is released at time of 

combustions; for MTBE-laden fuel, a stoichiometric ratio 

can be as low as 14.1:1). Vehicles that use an oxygen sensor 

or other feedback loop to control fuel to air ratio (lambda 

control), compensate automatically for this change in the 

fuel's stoichiometric rate by measuring the exhaust gas 

composition and controlling fuel volume. 

 

B. Air-Fuel Ratio Meter 

An air–fuel ratio meter monitors the air–fuel ratio of an 

internal combustion engine. Also called air–fuel ratio gauge, 

air–fuel meter, or air–fuel gauge. It reads the voltage output 

of an oxygen sensor, sometimes also called AFR sensor or 

lambda sensor, whether it be from a narrow band or wide 

band oxygen sensor. The original narrow-band oxygen 

sensors became factory installed standard in the late 1970s 

and early 1980s. In recent years a newer and much more 

accurate wide-band sensor, though more expensive, has 

become available. 

IV. OXYGEN SENSOR 

An oxygen sensor is an electronic device that measures the 

proportion of oxygen (O2) in the gas or liquid being 

analyzed. Developed byRobert Bosch during the late 1960s 

under the supervision of Dr. Günter Bauman. The original 

sensing element is made with a thimble-shaped 

zirconiaceramic coated on both the exhaust and reference 

sides with a thin layer of platinum and comes in both heated 

and unheated forms. The most common application is to 

measure the exhaust gas concentration of oxygen for 

internal combustion engines in automobiles and other 

vehicles in order to calculate and, if required, dynamically 

adjust the air fuel ratio so that catalytic converters can work 

optimally, and also determine whether a catalytic converter 

is performing properly or not. Divers also use a similar 

device to measure the partial pressure of oxygen in their 

breathing gas. Oxygen sensors are also used in hypoxic air 

fire prevention systems to monitor continuously the oxygen 

concentration inside the protected volumes.There are many 

different ways of measuring oxygen and these include 

technologies such as zirconia, electrochemical (also known 

as Galvanic), infrared, ultrasonic and very recently laser 

methods. Each method has its own advantages and 

disadvantages. 

 
Fig. 2: 

V. POWER SUPPLY DESIGN 

 

 
Fig. 3: 

Each of the blocks is described in more detail below:  

a) Transformer - steps down high voltage AC mains to 

low voltage AC.  

b) Rectifier - converts AC to DC, but the DC output is 

varying.  

c) Smoothing - smooth’s the DC from varying greatly to a 

small ripple. 

d) Regulator - eliminates ripple by setting DC output to a 

fixed voltage 

 

 
We require +5V o/p. 

The drop-out voltage of regulator is 2V (As per datasheet). 

Vdc = 5+2 = 7V 

So at the regulator input minimum 7V should be applied. 

According to formula, 

During one cycle, two diode are conducting. 

Drop of voltage of one diode = 0.7V 

Drop of voltage of two diode = 1.4V 

Vin = Vo + 1.4V 

Vin = 10.99 + 1.4 = 12.39V 

Vrms = Vin / Sqrt (2) 

https://en.wikipedia.org/wiki/Methyl_tert-butyl_ether
https://en.wikipedia.org/wiki/Ethanol
https://en.wikipedia.org/wiki/Methanol
https://en.wikipedia.org/wiki/MTBE
https://en.wikipedia.org/wiki/Oxygen_sensor
http://www.kpsec.freeuk.com/powersup.htm#transformer
http://www.kpsec.freeuk.com/powersup.htm#rectifier
http://www.kpsec.freeuk.com/powersup.htm#smoothing
http://www.kpsec.freeuk.com/powersup.htm#regulator
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=12.39 / Sqrt (2) 

= 8.76V 

Vin = 12.39V 

Vrms = 8.76V 

R = Vdc / Idc 

= 7 / 400m 

= 17.5 Ohms 

Vr = 2 (Vin - Vdc) 

= 2(12.39 - 7) 

= 10.78V 

C  =Vdc / (FxRxVr) 

= 7 / (100x17.5x10.78) = 371.05uF 

So for safe working we select capacitor 0f 1000uF 

C = 1000uF / 35V 

VI. CONCLUSION 

It is used for rapid diagnostic if the engine suddenly starts to 

run badly, by looking at the smart mixture meter you can 

immediately tell if it’s an air/fuel ratio problem. 

The final combustion temperature is lower 

reducing the amount of pollutants.  
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