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Abstract 

Exhaust heater is a concept which comes from automobile exhaust gas and coffee heater. In automobile there is some amount of 

heat energy wasted in the form of exhaust gas. The exhaust gas has some temperature when it emits from the combustion 

chamber and it releases to the atmosphere. This is wasted and had no use. This amount of heat is used for warm-up the water and 

to make a coffee with the process of heat transfer. Generally the coffee is made with help of electric energy and LPG but same 

process can be performed by alternative energy (exhaust gas). The concept of exhaust heater is used in automobile for human 

comfort, utilize the energy and also the impact on global warming. Waste heat recovery system is the best way to recover waste 

heat and saving the fuel.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Exhaust gas or flue gas is emitted as a result of the combustion of fuels such as natural gas, gasoline/petrol, biodiesel blends, 

diesel fuel, fuel oil or coal. According to the type of engine, it is discharged into the atmosphere through an exhaust pipe, flue 

gas stack or propelling nozzle. It often disperses downwind in a pattern called an exhaust plume. The internal combustion 

engines are the major consumer of fossil fuel around the globe. Out of the total heat supplied to the engine in the form of fuel, 

approximately, 33% to 42% is converted into useful mechanical work. The remaining heat is expelled to the environment 

through exhaust gases and engine cooling systems, resulting in to entropy rise and serious environmental pollution, so it is 

required to utilized waste heat into useful work. The recovery and utilization of waste heat not only conserves fuel.  

  Such a waste heat recovery would ultimately reduce the overall energy requirement and also the impact on global warming. 

The Internal Combustion Engine has been a primary power source for automobiles and automotives over the past century. 

 Coffee maker  normally works by admitting water from a cold water reservoir into a flexible hose in the base of the reservoir 

leading directly to a thin metal tube or heating chamber (usually, of aluminum , copper), where a heating element surrounding 

the metal tube heats the water. The heated water moves through the machine using the thermo siphon. When engine exhaust and 

coffee maker machine are joint together in automobile then amount of heat energy wasted (usually 200°C to 600°C) is utilized in 

coffee maker machine.    

II. IC ENGINE 

Waste heat is heat, which is generated in a process by way of fuel combustion or chemical reaction, and then “dumped” into the 

environment even though it could still be reused for some useful and economic purpose. This heat depends in part on the 

temperature of the waste heat gases and mass flow rate of exhaust gas. Waste heat losses arise both from equipment 

inefficiencies and from thermodynamic limitations on equipment and processes. For example, consider internal combustion 

engine approximately 33% to 42% is converted into useful mechanical work. The remaining heat is expelled to the environment 

through exhaust gases and engine cooling systems. It means approximately 60% to 70% energy losses as a waste heat through 

exhaust (30% as engine cooling system and 30% to 40% as environment through exhaust gas). Exhaust gases immediately 

leaving the engine can have temperatures as high as [200-600°C]. Consequently, these gases have high heat content, carrying 

away as exhaust emission. Efforts can be made to design more energy efficient engine with better heat transfer and lower exhaust 

temperatures; however, the laws of thermodynamics place a lower limit on the temperature of exhaust gases.        
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Fig. 1: Power Losses in % 

III. EXHAUST SYSTEM 

The exhaust system is comprised mainly of pipes in several different shapes, each designed to connect to one another, and each 

shaped to conform to a specific part of the underside of the car. (The pipes are often bent to wrap around or otherwise 

accommodate other nearby components of the car, such as the axles.) Each pipe is responsible for moving the exhaust gases 

toward the back, but many of the segments are specialized. In other words, from the exterior, the system simply looks like a 

bunch of connected pipe segments that run from the engine bay to the back bumper, though some serve an additional purpose as 

the exhaust flows through that particular pipe. 

 An exhaust pipe must be carefully designed to carry toxic and/or noxious gases away from the users of the machine. Indoor 

generators and furnaces can quickly fill an enclosed space with poisonous exhaust gases such as hydrocarbons, carbon monoxide 

and nitrogen oxides, if they are not properly vented to the outdoors. Also, the gases from most types of machine are very hot; the 

pipe must be heat-resistant, and it must not pass through or near anything that can burn or can be damaged by heat. 

 
Fig. 2: 

 The exhaust system consists of different components like manifold, flexible-pipe, down pipe, catalyst converter, resonator, 

muffler, tail pipe. During combustion in IC engine the amount of exhaust gas emitted from the combustion chamber having 

temperature (800°C - 600°C) and which is gradually decrease up to the tailpipe. The following figure shows the temperature 

different exhaust system. 
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Fig. 3: 

IV.  COFFEE HEATER 

Coffee maker normally works by admitting water from cold water reservoir into a flexible hose. In a base of the reservoir leading 

directly to a thin metal tube (aluminum or copper) where the heating element surrounded to metal tube heats the water. It works 

on the principle of thermo siphon. Thermo siphon is a physical effect and refer to a method of passive heat transfer. A thermostat 

attached to the heating element turns off the heating element as needed to prevent overheating the water in the metal tube. 

V. EXHAUST GAS COFFEE HEATER 

Exhaust gas coffee heater is the combination of exhaust system of IC engine and coffee heater. Normally a certain amount of 

heat is waste through the IC engine which can be used in automobile to make a coffee and to heat the water for the human 

comfort. It works on the principle of heat transfer in which heat transfer from hot body to cold body. As per centre pipe of 

exhaust systems satisfy the temperature range which is used to make coffee. 

 
Fig. 4: 

 The exhaust gas from IC engine flow through the exhaust pipe, this exhaust gas is diverted with the help of knob through 

heating pipe. When the knob is closed then exhaust gas directly goes to the atmosphere when the knob is open the certain amount 

of hot gases flow through the coil which is surrounds the container and return back to exhaust pipe. The temperature of coil 

surround the container is greater than container. Due to the thermal uneqilibrium the heat energy from the coil is transfer to 

container (in which coffee is placed) with the process of convection and radiation. This system is use to make a coffee. 
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