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I. INTRODUCTION 

 
There has been a lot of progress towards the 

development of coffee maker, a lot of operational 

difficulties have been observed with respect to design 

of coffee makers [1]. The design function of a coffee 

maker is evaluated and safety factors are checked for 

abnormal working conditions. The possible failure 

mode of each component is analyzed individually [2].  

 

The major aim here was improvement of home 

appliances design based on energy-saving concept. 

The intended coffee maker design consists of a 

cartridge that helps in brewing coffee powder for the 

coffee preparation [3]. There are various types of 

coffee makers for both commercial and domestic 

usage, but here the intention is to make a portable 

coffee maker for personal use [4]. Thus, the idea is to 

improve the appearance and design of the coffee 

machine and make it simple and useful [5].  We can 

call this device as a mini- coffee maker machine 

[6].From the above literature survey, it is clear that 
no work has been registered till now regarding this 
concept. Based on this idea a 3-D model via Fusion  
 
 
 

 
360 software has been prepared followed by the 
analysis and simulation of the thermal properties of 
the device 

 

II.CONCEPT AND METHODOLOGY 
 

1. Water circulation and heating element 

The water circulation in the coffee maker is the most 

important process for the functioning of the coffee 

maker. All stages of the working of coffee maker are 

totally dependent on the successful working of the 

water circulation. Problems related to water 

circulation such as hot water leakage or irregular 

heating can cause various inconvenience and hazards 

be it electrical or thermal, thus proper care has been 

taken by providing insulating body inside and outside 

of the machine itself. The stages of water flow are 

explained as below. 

 

 
 
 
 
 
 

Fig.1 Water Circulation Path. 
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Fig. 2 Pipes for water flow 

 

Stage 1: 

The water passes through the Flow meter, which is 

responsible for measuring the flow. 

Stage 2: 

The water is pumped into the heater via pump, as 

shown in the figure. 

Stage 3: 

After being pumped, the water is heated. 

Stage 4: 

The hot powder is then released into the coffee 

powder mesh.  

Stage 5: 

Pressure is released to the outside of the chassis 

through relive valve when it is too high.  

Stage 6: 

Then air is absorbed back into the water circulation 

system through check valve when the pressure is very 

low.  

 

1. Design of the overall body of the machine 

 

 
Fig. 3 Outer Body of coffeemaker.  

 
 
 
 
 
 
 
 

 

            Fig. 4 Outer Body of coffeemaker.  

 

3. French Press Flask 

The French press flask here is designed to get the best 

possible essence from the coffee beans which would 

enhance the taste of coffee to its best. The brewing of 

the coffee is done in the French press coffee flask 

after it is made. The plunger used for meshing / 

piston is pressed inside. With just 2-3 plunges, a 

perfect blended coffee can be obtained.  

 
Fig. 5 French press flask 

 

The body of the coffee maker machine consists of a 

wooden baseplate for the insulation and protection 

from the metallic body of the coffee maker. The 

cartridge for the storage of coffee beans/ powder is 

present underneath the funnel. The hot water will flow 

through the cartridge and erode the flavored oils from 

the coffee beans/powder and will be exiting the 

machine through the nozzle into the glass which 

already contains hot milk. This is the simple working 

of the overall coffee maker machine as a whole unit to 

produce coffee. 

 

2. Simulation, Results and Discussion 

 

2.1 Thermal analysis of the internal pipe system 

for water flow 

 

 
 

Fig. 6 Temperature. 
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Fig. 7 Heat flux 

 
Fig. 8 Thermal Gradient. 

 

Table 1 Simulation result for thermal analysis Analysis 

Results  table. 

 

 

III.CONCLUSION 

 
Constructed here is a domestic mini- coffee maker 

machine for a personal day to day basis for the 

customers who can use it anywhere and anytime. It is 

battery powered and is very simple to use. 

Thismachine exhibits good portability, insulation, 

strength and efficiency. To this, an added feature of a 

French Press inspired flask is provided which can be 

used by the user for the perfect blended coffee. 

Thermal analysis of the pipes for the flow of water 

have been performed on Fusion 360 and hence the 

results with error within tolerance limits are obtained. 
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Components  Parameter  Values  

Pipe for flow  Material  Copper   

Density   8950 kg/m
3
 

Working 

temperature  

80 
0
 C  

Heat flux  4.34  W/mm 
2
 

Thermal gradient  1.08
0
C/mm  
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