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Abstract 

 

The project aims at solving the alarming issue of water scarcity and sterilization by developing a system that would utilize solar 

energy which is a renewable source for the purification of unclean water from various water bodies to produce pure potable 

water. This system involves an evacuated tube containing water which is superheated using solar energy under elevated pressures 

to increase the boiling point. This high pressure superheated water is used for steam sterilization in an autoclave. The steam after 

sterilization can be condensed to generate pure water using a copper coil heat exchanger. This system can be effectively used in 

rural as well as coastal areas where energy sources other than solar are limited to generate potable water.In this process, water is 

pressurized to raise its boiling point. When this occurs, steam will be created at a temperature higher than 100°C. In fact, in order 

to fully eliminate all prions and bacteria associated with disease, saturated steam needs to be at least 121°C when in contact with 

the equipment being sterilized. A solar autoclave provides an alternative solution to this problem. Using only solar radiation, a 

solar autoclave can provide remote health clinics with an inexpensive, efficient way to sterilize medical equipment. The steam 

generated inside the autoclave is condensed to give pure water using a simple heat exchanger. 

Keywords: Autoclave, Purification, Sterilization, Parabolic trough, solar energy 

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Solar energy being a pure and renewable source of energy can be used for many purposes. Here we use solar energy to sterilize 

medical equipment as well as to purify water. The importance of such a device is in the rural area, where there is no proper way 

for sterilizing medical equipment which may lead to spreading of infections. The sun rays hitting on the parabolic trough is 

reflected on to the copper pipe place at the focal line of the trough. It contains impure water to be purified. The water inside is 

circulated. As time passes the temperature of the water inside is increased. The water passes through a pressure vessel where the 

equipments to be sterilized are kept. The water is converted into steam in the autoclave and it sterilizes the equipments. The 

steam is then passed to a heat exchanger through a copper tube using a valve. A shell and coil heat exchanger is used. The heat 

exchanger helps the steam to cool down and converts the steam to water. The cooled purified water can be collected. 

II. MATERIAL USED 

 Magnesium coated (0.3) aluminium sheet (4x3 feet)  

 Mild steel sheet 

 Copper tube 3/8 inch 

 Copper pipe 2.5 feet length and 30mm diameter 

 Pressure cooker 3 litre 
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III. EXPERIMENT AND RESULTS 

 Experimental Procedure 

1) Sun rays fall on the parabolic trough. 

2) These rays are reflected on to the copper pipe placed at the focus. 

3) It heats up the water inside the pipe . 

4) The water circulates and passes through the pressure vessel. 

5) Water is converted to steam. 

6) The medical equipment is placed inside the pressure vessel 

7) The steam is then passed through a condenser and cooled. 

8) The water obtained is pure and can be collected 
Table – 1 

Variation of temperature in degree Celsius for different time in different days 

Sl No Day 10.00am 11.00am 12.00pm 1.00pm 2.00pm 3.00pm 

1 18/1/17 30℃ 46℃ 64℃ 92℃ 112℃ 121℃ 

2 19/1/17 28℃ 43℃ 62℃ 89℃ 109℃ 117℃ 

3 20/1/17 31℃ 47℃ 67℃ 93℃ 114℃ 123℃ 

4 21/1/17 29℃ 42℃ 63℃ 89℃ 108℃ 119℃ 

5 22/1/17 28℃ 44℃ 64℃ 90℃ 110℃ 120℃ 

6 23/1/17 32℃ 46℃ 63℃ 95℃ 112℃ 123℃ 

7 24/1/17 30℃ 42℃ 63℃ 89℃ 108℃ 118℃ 

8 25/1/17 29℃ 43℃ 62℃ 93℃ 115℃ 120℃ 

9 26/1/17 31℃ 46℃ 68℃ 91℃ 116℃ 123℃ 

10 27/1/17 27℃ 44℃ 61℃ 91℃ 108℃ 116℃ 

11 28/1/17 29℃ 45℃ 64℃ 92℃ 111℃ 121℃ 

12 5/2/17 32℃ 47℃ 67℃ 96℃ 118℃ 123℃ 

13 11/2/17 31℃ 45℃ 64℃ 93℃ 109℃ 120℃ 

14 12/2/17 31℃ 46℃ 68℃ 95℃ 115℃ 123℃ 

15 18/2/17 29℃ 42℃ 63℃ 89℃ 107℃ 119℃ 

 Design of Parabolic Trough  

The trough is the most crucial aspect of the solar autoclave. Without proper acquisition of radiation from the sun, the autoclave 

will not harness enough energy to successfully heat up the water inside the boiler to the appropriate temperature inside the 

pressure vessel. So the design of parabolic trough is the most important aspect of the project. 

 
Fig. 1: 

a= apperture  

h= height from vertex O to the aperture 

F= focal point 

f= focal length 

f = a2/16h  ......... (i) 
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The above equation is used to calculate the focal point by identifying the focal length. 

 Prototype 

 
Fig. 2: 

Water first kept in the pressure vessel flows to the copper tube under gravity. This water is heated by the sunrays focused to 

the pipe by the parabolic trough and the heated water rises up in the pipe. This water recirculates through the copper tubes within 

the system as shown in the figure 2 increasing the temperature of the water in each cycle. This water will generate superheated 

steam having temperature above 121°C inside the autoclave under high pressure (1.8 bar or more), which is essential for killing 

of bacteria. The temperature of the steam builds up and sterilizes the medical equipment kept in the holder in the lid of the 

pressure vessel. 

IV. CONCLUSION 

This project work has provided us an excellent opportunity and experience, to use our limited knowledge. We gained a lot of 

practical knowledge regarding, planning, purchasing, assembling and machining while doing this project work. We feel that the 

project work is a good solution to bridge the gates between the institution and the industries. 

We are proud that we have completed the work with the limited time successfully. The design and fabrication of solar 

parabolic trough collectoris working with satisfactory conditions. We are able to understand the difficulties in maintaining the 

tolerances and also the quality. We have done this project to the best of our ability and skill making maximum use of available 

facilities. 

We have developed a “Combined Autoclave and Water Purification System Using Solar Energy” which helps to achieve a low 

cost sterilization and water purification system. The easily available solar energy is used for heating water inside the copper tube 

converting it to superheated steam inside a pressure vessel. A temperature above 121°C is easily achieved. Also the efficiency of 

this system is high compared to the other solar collectors. By using more techniques such as automated sun tracking system, 

automatic valve operation based on pressure of steam and method to store the harnessed solar energy the performance and speed 

of processing could be spurted to a greater extend. 
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