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Abstract: - Water is the most important element in life. Over time, the need for fresh and clean water becomes a 

problem that often occurs in coastal areas during the long dry season. To overcome the occurrence of water 

shortages, water purification technology is developed. Solar seawater desalination is one of the techniques for 

water purification by distillation, utilizing sunlight as the main energy source. In this study, the authors designed 

a tool using the Autodesk Inventor software that will then be used in real-world terms. In this study the 

desalination device was combined with heat storange material. Paraffin wax is used as a phase-change material 

(PCM) that functions to store and release heat. In this study, the tool was made with a single slope with an area 

of 1 m2 and a slope angle of 25˚. The test was carried out at 08.00 to 20.00, carried out for ± 1 week, data taken 

on a device with 2 treatments including will be taken without PCM and using PCM, for fresh water produced 

depending on the intensity of the existing sun. From the tests that have been carried out for fresh water production 

on tools that were treated using PCM as much as 1052 ml and for fresh water production on tools with treatment 

without PCM as much as 904 ml, so it can be concluded that for fresh water production on tools added PCM 

produces water bargain more than the tools without PCM. 
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1 Introduction 
Water is one of the most important elements needed 

in our daily lives and in the environmental system[1]. 

Water is also the main element for agriculture, 

industry, power generation, and transportation[2]. As 

the population increases, the need for clean water also 

increases. The problem of a lack of clean water 

supply creates a big problem in dry areas [3] and is 

becoming an increasingly important issue. It is also 

considered one of the most urgent problems in many 

countries that have experienced water scarcity for a 

long time [4] and must be treated immediately[5]. 

Scarcity of fresh water and clean water is a problem 

that often threatens populations in many areas around 

the world, especially in coastal areas during the long 

dry season. Most of the earth's surface is covered by 

water [6]—almost 70% of the earth's surface—of 

which about 97% is salt water and 3% is fresh water 

found in polar ice, rivers, lakes, and water inside the 

earth, or what is called groundwater. which provides 

most of the needs of living things. With the current 

pace of industrial development, this does not rule out 

the possibility of threatening the availability of clean 

water, since decent water quality is not always 

available in nature[7].  

The many available natural resources can be utilized 

to obtain renewable energy sources. Renewable 

energy is known to be friendly to the environment, 

and its waste does not have the potential to damage 

the surrounding environment and is not 

dangerous[8]. Solar thermal energy is a renewable 

energy source that is widely available in both direct 

and indirect forms[9]. Solar desalination is 

considered one of the most appropriate solutions for 

producing clean water[10] to overcome the problem 

of water scarcity that threatens human life in various 

regions[11]. By utilizing solar energy to produce 

fresh water directly or indirectly, where heat energy 

from the sun is supplied to the desalination 

device[12], it is an environmentally friendly 

technology that contributes efficiently to the 

sustainable development of the country. The need for 

small-scale solar desalination units continues to 

increase, especially in dry areas where solar energy is 

abundant and fresh and clean water resources are 

limited[13]. It is estimated that in the future, solar 

stills (a desalination system that uses solar energy) 
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will be more popular and widely used. Even for the 

country of Saudi Arabia which is known as one of the 

largest producing countries of fossil fuels, but to 

power the desalination system they use solar 

energy[14]. Phase Change Material (PCM) as a latent 

heat energy storage has attracted the attention of 

researchers and engineers in various fields[15]. One 

of its applications is in the field of fresh water 

production. In this study, the author uses a 

desalination tool as a tool used to apply PCM, which 

is one of the most effective techniques to use in 

producing fresh water, with the addition of PCM as a 

heat energy storage, which prospectively is expected 

to be able to improve the performance of the tool[16]. 

 

 

2 Literature review 
 

 

2.1.Water 
Water, which has the chemical formula H2O[17] is 

one of the most important elements for life on earth, 

all ecosystems depend on it, especially clean and 

fresh water. Clean water is water that is clear, 

odorless, and tasteless, so it is suitable for 

consumption. In addition to meeting the main needs 

of the body in the form of drinks and food, water is 

also very necessary for bathing, washing, and other 

household needs[18]. 

 

 

2.2.Solar energy 
The sun is a renewable resource with abundant 

availability because it emits radiant energy. The 

amount of sunlight that radiates to the earth's surface 

is very large. Among them is Indonesia, which has an 

average solar radiation intensity of 880 

W/m2[19].The intensity of solar radiation is the 

strength of the radiation emitted by the sun in a 

certain direction. If a comparison is made, the amount 

of solar radiation energy is greater than that of natural 

gas, coal, oil, and other non-renewable natural 

resources[8]. 

 

 

2.3.Desalination 
Desalination is one of the technologies used in the 

distillation process, where the energy used is 

sunlight, which is used directly to evaporate seawater 

or brackish water[20]. This process also aims to 

separate the salt content contained in seawater[21] or 

brackish water, which results in water having a low 

or no salt content so that it can be used for daily needs 

such as drinking, industry, urban use, or household 

needs[22]. 

Desalination systems can be grouped into several 

types, one of which is: 

 

 

2.3.1.Solar Still 

A solar water distillation system, often referred to as 

a "solar still"[23], is one of the methods used in 

seawater distillation that utilizes solar energy as a 

source of heat energy in the process of heating 

water[24]. In its application, there are several factors 

that can affect the productivity of the tool, one of 

which is the secondary condensation cover material. 

The secondary cover (side cover on the tool) made of 

aluminum gives better results compared to ordinary 

glass because of its higher thermal conductivity[25]. 

Desalination is also an environmentally friendly tool 

that does not have the potential to damage the 

surrounding environment because it only uses solar 

energy as an energy source. 

 

 

2.4.PCM (Phase Change Material) 
PCM (phase change material) is a "latent" heat 

storage material and is a material that has the ability 

to absorb or release a certain amount of energy[26]. 

Energy transfer occurs when a material changes 

phase from solid to liquid or vice versa[16]. PCM is 

also one of the most appropriate heat storage 

techniques because of its high latent heat of 

transition, high energy density, and relatively low 

cost[27]. As for the classification, PCM is divided 

into several groups, including[28],[29]: 

 

 

2.4.1.Organic phase bulk materials 

Organic phase change materials include materials 

that repeatedly melt and freeze without phase 

separation or degradation due to their latent heat of 

fusion. As for organic phase-changing materials, 

namely paraffin and non-paraffin, 

 

 

2.4.2.Inorganic phase change materials 

Inorganic phase-change materials are classified as 

salts hydrate and metals. 

 

 

2.4.3.Eutectic 

A eutectic is a mixture of chemical compounds that 

freezes or melts at a lower temperature than the 

melting point of a mixture of the same compounds in 

different ratios, and also the melting point of each 

compound itself. 
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2.5.Heat Transfer 
Judging from the Big Indonesian Dictionary (KBBI), 

what is meant by "heat" is heat energy that can be 

received and transmitted from one object to another. 

There are three types of heat transfer between 

substances: radiation, conduction, and convection. 

Heat transfer moves from a substance with a higher 

temperature to a lower temperature until it reaches an 

equilibrium state[30]. 

 

 

2.5.1.Heat 

Heat is heat energy that can be delivered or received 

either by conduction, radiation, or convection. The 

amount of heat needed to lower or increase the 

temperature of an object is inseparable from the mass 

of the object (m), the type of object, or the specific 

heat of the object (c), and changes in temperature 

(ΔT). Then it can be formulated as follows: 

 

𝑄 = 𝑚 ×  𝑐 × (𝑇2 − 𝑇1)   (1) 

Where: 

Q = heat required (J) 

m = object mass (kg) 

c = specific heat (
𝐽

𝑘𝑔
) 

ΔT = temperature change (°C) 

 

 

2.5.2.Radiant Heat Transfer 

Radiation heat transfer is heat transfer that occurs due 

to the emission of electromagnetic waves or without 

an intermediary[31]. Radiation heat transfer can 

occur without any intermediate object to be 

traversed[32], for example, sunlight shining on the 

earth, and this heat transfer can also occur in a 

vacuum. The concept of convectional heat transfer is 

based on the Stefan-Boltzman law. The Stefan-

Boltzman law is expressed by: 

 

𝑄 = 𝜎𝐴(𝑇1
4 − 𝑇2

4)    (2) 

 

Where:  

T = absolute temperature of the object, K(°C) 

A = surface area, m2(ft2) 

Q = convection heat transfer rate, watts (Btu/h) 

σ = Stefan-boltzman constant. 5.669 x 10-

8W/m2.K4 (0.1713 x 10-8 Btu/h.ft2.°R4) 

 

 

 

 

2.5.3.Conduction Heat Transfer 

Conduction heat transfer is the process of transferring 

heat from an object with a high temperature to an 

object with a lower temperature by transferring heat 

through a solid or solid conducting medium[8]. For 

example, when heating the tip of a spoon, the heat 

will also flow to the base of the spoon. The basic 

equation of the concept of conduction heat transfer 

has the basic equation of Fourier's law. Fourier's law 

is expressed by: 

 

𝑄 = −𝑘. 𝐴. (
𝑑𝑇

𝑑𝑥
)    (3) 

Where :  

k  =thermal conductivity, W/m.°C 

(Btu/h.ft.°F)(proportionality constant) 

A  =Cross-sectional area perpendicular to the 

direction of heat flow (m2) 

dT/dx  =Temperature gradient in the direction of 

heat flow (°C/m) 

 

 

2.5.4.Convection Heat Transfer 

Convectional heat transfer is a heat transfer process 

in which a liquid or gas with a high temperature flows 

to a place with a lower temperature, or heat transfer 

that occurs between solid objects and fluids, for 

example, boiling water in a heated pan. Convectional 

heat transfer has a basic conceptual equation with 

Newton's laws. Newton's law is stated by: 
 

𝑞𝑐 = ℎ𝑐𝐴(𝑇𝑤 − 𝑇𝑠)    (4) 

𝑜𝑟 
𝑞𝑐

𝐴
=  ℎ𝑐 (𝑇𝑤 − 𝑇𝑠)    (5) 

 

Where:  

T = temperature, °C (°F) 

A = surface area, m2(ft2) 

qc = convection heat transfer rate, watts (Btu/h) 

hc = convection heat transfer coefficient. W/m2.°C 

(Btu/h.ft2.°F) (proportional constant) 
𝑞𝑐

𝐴
 = heat transfer rate per unit area (heat flux) 

W/m2(Btu/h.ft2) 

 

To calculate the convection heat transfer coefficient, 

the following equation (6) can be used[33]. 

 

ℎ𝑐 = 0,884 {(𝑇𝑤 + 𝑇𝑔𝑖) +
[𝑃𝑤−𝑃𝑔𝑖][𝑇𝑤+273,15]

[268900−𝑃𝑤]
}

1

3
 (6) 

 

Where Pw and Pgi can be calculate using equation (7) 

and (8). 
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𝑃𝑤 = (25,317 −
5144

𝑇𝑤+273
)   (7) 

 

𝑃𝑔𝑖 = (25,317 −
5144

𝑇𝑔𝑖+273
)   (8) 

 

2.6. Desalination Efficiency 
The efficiency of the desalination device is the ratio 

of the heat energy required to evaporate salt water to 

the amount of solar radiation received by the device 

through the absorber plate in a certain time 

interval[34]. To calculate the efficiency of the 

desalination device, the following equation can be 

used[35]. 

 

𝜂𝑑 =
𝑚𝑘 ×ℎ𝑓𝑔

𝐴𝑐×𝐼𝑇×𝑡
× 100%    (9) 

Where: 

Mk = total mass of condensate water (kg)  

hfg  = latent heat of vaporization (kJ/kg)  

Ac  = absorber plate area (m2)  

IT  = solar radiation intensity (W/m2)  

t = long testing time (s) 

 

 

3 Research methodology 
 

 

3.1.Place and time 
The design and manufacture of this desalination 

device were carried out in the laboratory of the 

Faculty of Engineering, Mechanical Engineering 

Study Program, Muhammadiyah University, 

Pontianak, Sui Ambawang Kuala, Kec. Ambawang 

River, Kubu Raya Regency, West Kalimantan, with 

a construction time of 4 weeks. Then this tool was 

installed for testing which was placed in the 

courtyard of the Laboratory of the Faculty of 

Engineering, Mechanical Engineering Study 

Program, Muhammadiyah University of Pontianak, 

with a testing time of ± 10 times the test. 

  

 

3.2.Method 
The method used in this study is the design of a 

saltwater desalination tool for the solar still system, 

which includes analysis of the yield of fresh water 

produced using a single basin desalination that was 

previously designed by previous researchers using 

fins, sponges, and axes to increase productivity[36]. 

In this study, the researchers developed a desalination 

system by utilizing solar energy and supporting it 

with heat storage material techniques, or what is 

often known as PCM (phase change material), so that 

the temperature of the tool will not drop quickly and 

it will continue to produce fresh water not only during 

the day but also in the afternoon and evening when 

the intensity of the sun begins to decrease. 

 

 
(a) 

 

 
(b) 

Fig.1 PCM wrapped using stainless stell balls 

The PCM used in this study was "paraffin wax," with 

a melting point of around 49–53 ˚C, It had a mass of 

1,720 g, which was divided into 10 balls, each of 

which had a mass of 172 g. As for the type of ball 

used to wrap paraffin wax, it is a stainless steel ball 

with a thickness of 1 mm and a ball size of 3 inches. 

In the process of designing the tool, the writer is 

assisted by software that is accessed on a laptop, 

while the software used in the design process of the 

desalination tool is Autodesk inventor, which is able 

Noor Iskandar
International Journal of Mechanical Engineering 

http://www.iaras.org/iaras/journals/ijme

ISSN: 2367-8968 137 Volume 7, 2022



to imitate the original form that will be made in the 

real world. 

 

 

3.3.Test Equipment Design 

 
Fig.2 Seawater desalination plant design 

 

Caption: 

1. Evavorators 

2. transparent glass 

3. salt water tank 

4. evaporator table 

5. fresh water outlet pipe from the condensation 

process 

6. fresh water storage tank 

7. saltwater inlet 

8. saltwater tank table 

9. saltwater tank 

 

 

3.3.1.Evavorator Frame 

 
Fig.3 Side view of evaporator frame 

 

The evavorator frame is made with a slope angle of 

25˚, disrupting previous research. 

 

 
Fig.4 Rear view of the evaporator frame 

 

 

3.4.Working Principle of Desalination 

Equipment 
The working principle of the desalination device is 

by heating salt water or sea water with solar thermal 

energy until the water temperature increases so that 

an evaporation process occurs or what is often known 

as the evaporation process, after the subsequent 

evaporation process there will be a condensation 

event or condensation process where this process 

changes vapor or gas becomes liquid, as a result of 

this incident the collected water droplets attached to 

the top cover glass will then flow to the end of the 

glass and then fall into the gutter which is located 

under the glass, then the water that has dripped into 

the gutter will flow into the fresh water tank. 

 

Fig.5 solar still system with additional PCM 

 

In this study, a thermocouple was used to collect data 

on the temperature of the desalination device. The 

temperature measurements that will be taken include 

the temperature of the outside environment, the 

temperature in the evaporator, the temperature of the 

water in the basin, and the temperature of the glass. 
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4 Results and Discussion 

 
Fig.6 Seawater desalination equipment 

 

Based on the design results of the solar desalination 

device, in this study a desalination device was built 

and assembled as shown in Figure 6 above, which is 

the result of the assembly of several components 

involved in the manufacture of a solar desalination 

device. In making this solar desalination device, the 

first thing to do is to make the evaporator chamber, 

which consists of several components such as the 

evaporator frame, the dimensions of which are shown 

in Figures 3 and 4, and which are made of hollow 

aluminum measuring 22 cm x 34 cm with a thickness 

of 1 mm. plain zinc with a thickness of 0.2 mm, after 

the evaporator is finished, the next stage is to make a 

saltwater reservoir inside the evaporator with a height 

of 0.07 m, a length of 0.95 m, and a width of 0.92 m, 

which was made using plywood with a thickness of 8 

mm coated with resin and painted black. Then the 

next step is to make the cover frame for the 

evaporator with a length of 1.08 m and a width of 1 

m, which is given plain glass as a medium for the 

condensation process to occur. After all the 

components have been made, the next step is to unite 

them into a complete tool. 

 

Table 1 the specification of the glass used in the 

manufacture of the top cover of the apparatus 

No Information 

1 type Transparent glass 

2 Thickness 3mm 

3 long 1012 cm 

4 wide 934 cm 

5 Thermal conductivity 1.05W/m2K 

 

 
(a) 

 

 
(b)  

 
(c) 

Fig.7 Desalination equipment components 

 

The pictures above are a series of components that 

have been made into original objects that were 

previously designed using the Autodesk Inventor 

software. After all the components are made and 

assembled, the next step is to carry out a series of 

experimental tests on the solar desalination system 

tool to determine the production of distillate water 

(fresh water from the desalination tool) in the tool 

with a water depth in a 3 mm saltwater bath and 

different treatment from the tool where the first is 
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without PCM and the second is using PCM. The 

results of the tests were carried out for  1 week. 

The data were taken six times with different 

treatments applied to the device, the first without 

PCM and the second using PCM with a water depth 

of 3 cm, and the results presented are the average 

results of each treatment, three times without PCM 

and three times using PCM 

 

 
Fig.8 Comparison of temperature versus time from 

the average of 3 experiments without PCM 

 

 
Fig.9 Comparison of solar radiation intensity with 

freshwater productivity from an average of 3 trials 

without PCM 

 

Seen in figure 9 is a graph comparing the intensity of 

solar radiation eith fresh water productivity from an 

avarange of 3 trial without PCM, you can see the 

numbers on the graph show that the highest intensity 

occurs at 12.00 and the lowest intensity at 18.00-

20.00 because it is ninght, we can see that at 14.00 

the sun’s intensity dropped dramatically this was due 

to a change in weather which at first was sunny 

suddenly turned into rain, so that it can affect the 

temperature in the evaporator, with drastic changes in 

temperature this can effect the fast and slow 

condensation process due to changes in temperature 

that occur in the evaporator cover and the 

environment. With the decrease in temperature and 

intensity of solar radiation, it can have an impact on 

the condensation process to speed up so that the 

amount of fresh water that occurs at 12.00 when the 

high temperature changes to low at 14.00, the water 

produced will increase, but this impact only occurs 

from 12.00 to 14.00 where the temperature that 

occurs in the tool will experience a drastic 

temperature drop so that the yield of fresh water will 

decrease drastically along with decreasing intensity, 

temperature in the tool and the environment. 

Therefore it can be concluded that the size of the 

intensity of the sun can affect the amount of fresh 

water productivity and temperature in the tool. 

 

 
Fig.10 Comparison of temperature versus time from 

the average of 3 experiments using PCM 

 

 
Fig.11 Comparison of solar radiation intensity with 

freshwater productivity from an average of 3 trials 

using PCM 

 

As seen in Figure 10, which shows an increase and 

decrease in temperature in water, glass, room, 

environment, and steam, the highest average 

temperature in the tool occurs at 12.00 and the lowest 

at night at 20.00. The graph shows a decrease in 

temperature that occurs from 12.00 to 20.00 this 

happens due to change in the intensity of sunlight 

weather conditions, can be seen in graph 11 for the 

intensity of sunlight at 12.00 to 14.00 experienced a 

drastic decrease due to change the weather that was 

initially sunny became rainy, these conditions can 

have an impact on decreasing the temperature of the 

tool, but the decrease that occurs does not experience 

a drastic decrease compared to tools without PCM, 

this happens because of the PCM which releases heat 
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that has previously been absorbed when the 

temperature in high water reaches its melting point, 

after the temperature on the device has decreased 

below the melting point of the PCM at that time the 

PCM releases heat that has previously been absorbed 

so that the temperature at the tool can be kept from 

experiencing a drastic decrease, but it all depends 

again on the weather that occurs, if the weather 

changes from hot sunny suddenly to rain, it is 

possible that the temperature on the tool will 

experience a drastic decrease both using PCM and 

without PCM. 

As seen in Figure 11, which is a graph of the 

comparison of solar radiation intensity with 

freshwater productivity from an average of 3 

experiments using PCM, it can be seen on the graph 

that the highest intensity is at 10.00 and the lowest 

intensity is at 18.00–20.00 at night. Judging from the 

graph, there is a drastic decrease in the intensity of 

solar radiation at 14.00 even though it is still during 

the day due to a change in weather that was initially 

bright and suddenly rained; this will have an impact 

on the fast and slow processes of condensation and 

the amount of fresh water produced. We can see in a 

graph that the intensity of solar radiation at 10.00 is 

the greatest intensity, and at 12.00 the intensity has 

decreased but is still in the average intensity at the 

beginning of the hour; however, with a change in 

intensity that initially decreases, this can also have an 

impact on the temperature and productivity of fresh 

water. for the intensity at 14.00 was a drastic 

decrease. At that time, the weather experienced a 

change where the initially sunny weather turned 

cloudy and suddenly rained, which had an impact on 

decreasing the temperature on the equipment and the 

environment, but this made water productivity 

increase due to changes in temperature that occurred 

on the glass, which made the condensation process 

fast. The decrease in the intensity of the sun affects 

the temperature of the equipment so that the 

evaporation process decreases and the steam 

produced decreases due to reduced heat. 

With the difference in intensity and temperature that 

occurs, the conduction Q rate that occurs on the 

evaporator cover glass will also be different during 

the test time so that this can affect the productivity of 

fresh water. 

To find the conduction Q on the glass can be found 

using equation (3): 

𝑄 = −𝑘. 𝐴. (
𝑑𝑇

𝑑𝑥
) 

 

𝑄 = −𝑘. 𝐴. (
𝐾2 ×𝐾1

𝐿
) 

Where: 

Q = heat transfer rate 

k = thermal conductivity of glass 

K1 = glass temperature 

K2 = ambient temperature 

L = thick glass 

 

 

Table 2 Comparison of temperature against time without PCM 

no time T water T glass T room T vapor T environment intensity distilate 

1 08.00 31,2 31,2 33,7 29,9 28,7 210,5 0 

2 10.00 39,1 39,5 43,1 39,3 30,1 383,8 32 

3 12.00 52,7 50,3 54,2 51,5 35,1 850,6 156 

4 14.00 48 41,1 47,4 44,6 28,4 429,9 351 

5 16.00 40,1 35,1 39 37,6 26,9 86,6 209 

6 18.00 33,7 27,5 30 30,6 24,9 0 109 

7 20.00 28,4 25,7 27,4 27,1 23,9 0 47 

Table 3 Comparison of temperature against time using PCM 

no time T water T glass T room T vapor T environment intensity distilate 

1 08.00 28,8 32,6 35,7 30,7 28,1 536,9 0 

2 10.00 48 47,4 50,6 47,7 33,1 818,0 55 

3 12.00 54,1 48 52,4 51,1 30,1 541,0 298 

4 14.00 51,3 43,8 48,9 47,6 29,3 261,5 306 

5 16.00 42 35 40,4 38,5 27,5 163,6 235 

6 18.00 33,5 28,4 31,1 31 24,8 0 110 

7 20.00 29 25,6 27,9 27,3 24,1 0 48 
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Table 4 the ratio of the conduction Q of the glass to 

time 

No time 
Q conduction in glass (W/m2.K) 

PCM No Using PCM 

1 08.00 82.5 148.5 

2 10.00 310,2 471.9 

3 12.00 501.6 590.7 

4 14.00 419,1 478.5 

5 16.00 270.6 247.5 

6 18.00 85.8 118.8 

7 20.00 59,4 49.5 

 

We can see in the table for Q conduction on glass 

with tool treatment without PCM that the largest 

number occurred at 12.00 at 501.6 W/m2.K and the 

lowest figure occurred at 20.00 at 59.4 W/m2.K 

because it is night. Whereas for Q conduction on 

glass with tool treatment using PCM, the highest 

number occurred at 12.00 at 590.7 W/m2.K and the 

lowest figure occurred at 20.00 at 49.5 W/m2.K 

because it was at night. 

 

 
Fig.12 Comparison of glass conduction Q rate with 

T room versus time without PCM 

 

 
Fig.13 Comparison of glass conduction Q rate with 

T room versus time using PCM 

 

Figures 12 and 13 show a comparison of the 

conduction Q rate of the glass with the temperature 

in the evaporation chamber which is given different 

treatment on the device where one is without PCM 

and the other is given additional PCM, we can see 

that the graph shows a change in room temperature as 

the temperature changes the Q rate of conduction on 

the glass, the greater the Q rate of conduction, the 

temperature of the evaporator space will also 

increase, and vice versa the smaller the Q rate of 

conduction on the glass, the temperature in the 

evaporator chamber will also decrease, as for the 

factors that cause differences in the Q rate of 

conduction on glass and The temperature of the 

evaporator room over time can occur due to changes 

in weather and the intensity of sunlight received. 

 

 
Fig.14 Comparison of freshwater productivity 

without PCM and using PCM against time 

 

 
Fig.15 Comparison of the average amount of fresh 

water produced from 3 experiments without PCM 

and 3 experiments using PCM 

 

From Figure 14, we can see that the highest amount 

of fresh water yield occurred at 14.00, both without 

PCM and using PCM. It can be seen in the graph that 

the yield of fresh water without PCM experienced a 

significant increase at 14.00 compared to using PCM. 

and when the environmental temperature and the 

intensity of sunlight fall, the amount of water 

produced drops drastically while the tool is treated 

using PCM. If the environmental temperature and 

sunlight intensity drop, the amount of water produced 

will also decrease, but not drastically. This is due to 

the working PCM, which functions to store heat so 

that it is possible to keep the temperature from 

dropping drastically. And we can also see that the 

average production of water produced by those 

without PCM is lower than that of those using PCM. 
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Fig.16 Comparison of desalination equipment 

efficiency without PCM and using PCM 

 

Based on Figure 16, it can be seen that the efficiency 

of testing the tool without PCM reached 19.4%, with 

an average fresh water productivity of 904 ml, while 

the efficiency of the equipment using PCM reaches 

24.5%, with an average fresh water productivity of 

1052 ml. 

 

 

5 Conclusion 
Design and manufacture of a laboratory-scale solar 

still system seawater desalination device with the 

addition of PCM (Phase Change Material) as a heat 

storage material which will then be tested to 

determine the productivity of the tool that has been 

made, from a series of tests carried out from 08.00 to 

with 20.00 as a whole the solar still system 

desalination device is running well, for the yield of 

fresh water produced in the tool without PCM 

treatment it produces less water compared to the tool 

treated with the addition of PCM, and for the 

temperatures in the tool without the addition of PCM 

treatment the temperature has decreased drastically 

compared to the tool that was treated by adding PCM 

as a heat storage material so that the temperature in 

the tool does not drop drastically. this proves that 

there is heat stored in the PCM so that the 

temperature drop does not drop drastically, as for 

factors that can affect the performance of the tool, 

including the intensity of the existing sunlight, the 

size of the intensity received by the tool can affect the 

temperatures of the tool, if the intensity of the sun is 

high, the temperature of the device will also be high, 

and vice versa, if the intensity of the sun is low, the 

temperature will also decrease, both the temperature 

inside the device and the ambient temperature. 
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