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Modified Inclined Solar Stills in passive (PISS) and active mode (AISS) were fabricated and researched in the
environmental condition of Chennai, India. In an AISS, Spiral Tube Collector (STC) has been integrated for the
extraction of drinking water. The major intention of the current research is to estimate the performance of the
PISS and AISS for extracting fresh water from brackish water. The highest distilled water production from the
PISS and AISS is 4.4 and 8.3 kg/day, respectively. Furthermore, water quality analysis for brackish water has
been carried out. The obtained pH value of the brackish water is 8.7 and for fresh water are 7.6. The water
qualities meet EPA standards.

1. Introduction
Our world today is continuously evolving. So, the requirement for
human beings also keeps rising. The growing demand leads to the
exhaustion of our resources. Commercial enterprises usually rely upon
water and other limited resources, which will end in the coming years.
So we have to shift our focus to renewable sources of energy. These lead
to the need for purifying the existing water using Solar Still (SS) and
produce power using the Photovoltaic (PV) panel. Using these methods,
our future supply of water and energy is secure. To make a dual-purpose
system for commercial use, the PV panel is added as a basin of a SS,
which continuously generates electricity and purifies water. This
method helps people in places that lack drinking water and electricity
[1–5].
Kabeel et al. [6] analyzed the energy, exergy, and economic pa
rameters by using a Conventional Solar Still (CSS) with composite black
gravel- Phase Change Material (PCM). The rate of desalination was
augmented by 37.55 %, while the exergy and energy efficiency rose by
37 and 38 % in each instance. Kabeel et al. [7] used a modified pyra
midal SS having a basin layered with TiO2 nanoparticles (Np) blended

with black paint to analyze its output for various water depths. The
percentage rise in yield was recorded to be 6.1 % in comparison to the
conventional pyramid SS. Kabeel et al. [8] researched various factors
with an altered pyramidal SS coupled with v- corrugated basin and PCM.
The percentage increase in productivity and efficiency was found as 87.4
and 86.41 %, respectively. Abujazar et al. [9] introduced a cascaded
forward neural network model to estimate the yield of an inclined
stepped SS apparatus. Arunkumar et al. [10] employed a porous
absorber with bubble pack packing to augment the yield of the CSS. The
percentage rise in productivity was recorded to be 35 %.
Abdallah et al. [11] researched about distillation using the CSS and
to increase its efficiency using Super Heat Conduction Metal Vacuum
Tube (SHCMV). Initial results from the CSS produced around 1
L/m2/day, while the SS incorporated with SHCMV produced 12
L/m2/day of clean water. The percentage rise in productivity was
recorded to be around 90 %, with an efficiency of more than 60 %.
Abdelal et al. [12] used altered pyramid SS with basin plate manufac
tured with carbon fiber or epoxy composites combined with Carbon
Nano Tubes (CNT) or Graphene Nano Platelets (GNP) instead of the
traditional absorber plate to enhance the distilled water production.
When the epoxy absorber plates were combined with 5 wt% CNT, 2.5 wt
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Nomenclature
AISS
Al2O3
CNT
CSS
CuO
DSS
EHTC
FPC
GNP
NF
Np

PCM
PISS
PV
PV/T
SS
SHCMV
SnO2
STC
T
ZnO
BD
AD

Active inclined solar still
Aluminum oxide
Carbon nano tubes
Conventional solar still
Cuprous oxide
Developed solar still
Evaporative heat transfer coefficient
Flat plate collector
Grapheme nano plates
nanofluid
nanoparticles

% CNT and 2.5 wt% GNP, the pure water production rose up to 109, 65,
and 30 % in each instance. Al-Karaghouli et al. [13,14] did a relative
study between single and dual-basin solar stills having insulation and
devoid of it. On a daily basis, the fresh water production by the
dual-basin SS was 40 % higher in comparison to that of the CSS. From
the investigational outcome, it was also found that the insulated CSS
produced a higher yield of about 20 % as compared to the CSS without
insulation. Dev et al. [15] analyzed the hybrid (PV-T) active SS, which is
a SS combined with Flat Plate Collector (FPC) and PV collector to
determine the characteristic equation of the hybrid (PV-T) active SS. The
non-linear equation was superior to the linear equation on the basis of
performance.
Elango et al. [16] did a relative study between single and double
basin double slope SS with basins made of glass having insulation and
without it. The effectiveness of the insulated stills was greater than that
of the un-insulated stills at the lowest water level of 1 cm depth. The
freshwater production using the CSS under double basin with and
without insulation was improved by 17.68 and 8.12 %, respectively,
than the CSS. Elango et al. [17] analyzed the efficiency of a CSS using
nanofluids (NF’s). The use of Aluminum Oxide (Al2O3), Tin Oxide
(SnO2) and Zinc Oxide (ZnO) showed an improvement in yield of about
29.95, 18.63, and 12.67 % respectively while compared to that of the SS
with water. The hardness of the bore well water was reported to be 1070
ppm. Eltawil et al. [18] researched the freshwater production in the
Kafrelsheikh City, Egypt by a Developed Solar Still (DSS), which is SS
incorporated with an FPC, spraying unit, and solar air collector. Reports
showed that the efficiency of the DSS was greater compared to that of
the CSS by 51–148 %. Gaur et al. [19] investigated the ideal number of
collectors for the PV/T hybrid active SS to obtain the maximum yield.
The experiment was carried out in Delhi, India. The highest productivity
was obtained at 4 numbers of collector and 50 kg of water. Kabeel et al.
[20] analyzed the freshwater production by modified SS with oil heat
exchanger and PCM combined with a cylindrical parabolic concentrator
and focal pipe. The percentage rise in yield was recorded to be around
140.4 % in comparison to the CSS.
Kabeel et al. [21] researched the pure water production by using a
DSS with a rotating fan connected to a vertical shaft. For various rotating
fan speeds and saltwater levels, the productive efficiency was recorded.
It was observed that the yield rises by 2.5 % at 3 cm of water depth and
45 rpm of fan speed. Kabeel et al. [22] examined the usage of the stepped
basin to augment the effectiveness of the SS. A relative study between
the CSS and the stepped SS was performed. It was observed that the
stepped SS showed 57.3 % rise in yield in comparison to the CSS. Kabeel
et al. [23] analyzed the outcomes when Cuprous Oxide (CuO) Np was
applied on the SS basin. This method was undertaken to augment the SS
performance. The CuO Np coated SS yielded 16 and 25 % more fresh
water for 10 and 40 % weight fraction concentration in each instance as
compared to that of the CSS. The researches [20–23] were performed in
the Egyptian city of Kafrelsheikh. Kabeel et al. [24] studied and

Phase change material
Passive inclined solar still
Photovoltaic
Photovoltaic thermal
Solar still
Super heat conduction metal vacuum tube
Tin oxide
Spiral tube collector
Temperature (oC)
Zinc oxide
Before desalination
After desalination

researched different alterations in the SS to enhance the freshwater
yield. Further, SS with PCM and thermal energy storage materials are
utilized to raise the yield of the SS. Kabeel et al. [25] investigated the
results when high thermal conductivity substances such as graphite were
used in the CSS to enhance efficiency of the SS. While the CSS produced
around 4.41 L/m2/day, the CSS with graphite produced 7.73 L/m2/day
of productivity. The percentage rise in productivity was recorded to be
around 75–80 % as compared to the CSS. The experimental procedures
were performed in Tanta City, Egypt.
Kalidasa et al. [26] examined and did a relative study on various
techniques and changes were prepared by researchers to augment the
efficiency of the inclined SS. Ajay et al. [27] reviewed the demerits of the
CSS. A study was also done on the diverse design alterations utilized by
researchers to augment the distillate yield. Khalifa et al. [28] analyzed
the outcome of the CSS having insulation and without it. It was observed
that insulation improved the potable water yield as compared to the CSS
with the lack of insulation. Kumar [29] analyzed the energy and prof
itable factors of the hybrid (PVT) active SS by taking other economic
indicators into consideration. They recorded the energy production
factor to be 5.9 % and life cycle conversion efficiency as 14.5 %. Kumar
and Tiwari [30] recorded the internal heat transfer coefficients of a
hybrid (PV/T) active SS. It was found that at active and passive mode,
the heat transfer coefficients were recorded as 0.78 and 2.41 Wm− 2 K− 1
in each instance.
Kumar and Tiwari [31] did a comparative investigation between the
CSS and a hybrid SS, and the productivity of the hybrid SS was reported
to be 7.22 kg, and it showed 20 % greater efficiency in relation to the
CSS. Naveen et al. [32] researched the productivity of an ISS combined
with triangular pyramid SS. The percentage rise in yield was recorded to
be 79.05 % greater than a CSS. Manokar et al. [33] reviewed the per
formance of the SS combined with PV/T collector keeping in mind the
need for fresh-water for the human population. The freshwater pro
ductivity from the PV incorporated SS was reported to be 6− 12
kg/m2/day. Manokar et al. [34] studied the productivity of a SS com
bined with a PV panel. The SS with insulated sidewall and bottom
recorded the highest freshwater of 7.3 kg and showed an efficiency
percentage of 71.2 %. Manokar et al. [35] reviewed various factors that
influenced the productivity from active SS. Different techniques to
improve productivity are also discussed.
From the above theses, it is seen that only quite a few types of
research were done on inclined SS in the active mode where brackish
water is used. Also, several researchers have done works using the CSS
and have made certain modifications to augment their productivity. The
usage of hybrid type modified stills has also helped to increase the yield
by a certain amount. Even after numerous studies, the amount of freshwater yield obtained was not commercially viable [33–35]. The main
novelty of the current study is the effective usage of the STC set up to
enhance the yield by several times. A comparative study was conducted
to study the various factors like potable water yield, Evaporative Heat
2
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Transfer Coefficient (EHTC) and water quality analysis Before Desali
nation (BD) and After Desalination (AD).
2. Materials and methods
2.1. Fabrication of the STC solar water heater
A solar collector, regulation valve, and a storage tank were used to
design the STC solar water heater which is shown in Fig. 1 and photo of
the STC solar water heater is shown in Fig. 2. The STC has measurements
of 0.9 m (Length) × 0.6 m (Width) × 0.004 m (Height), and it was
constructed by making use of 20 mm thick wooden container that uses 4
mm transparent glass as its cover. The water heater comprises of 1 mm
thick copper tube of diameter 10 mm with three windings through
which water flows. In the STC arrangement, each winding was set 50
mm away from each other. A plastic columnar tank with a volume of 50
L was used for storage. The flow rate of the input brackish water was
calculated using a measuring jar and stopwatch.
2.2. Fabrication of the AISS and PISS
Fig. 2. photo of the STC solar water heater.

Diagrammatic representation and exploratory organization of the
AISS and PISS are shown in Figs. 3 and 4, respectively. The active mode
was created by incorporating the STC along with PISS. The SS measures
1810 mm (Length) × 920 mm (Width) × 150 mm (Height). 4 mm wide
transparent glass covers the SS and STC. Cotton thread wick was used in
this experimental setup. The brackish water passes from the storage
reservoir to the absorber plate by means of a valve and PVC pipe. A ball
valve was made use to keep a constant level of water. Water tempera
tures at the STC, the SS, and the distillate are measured using temper
ature detectors. The specification of the PV panel is mentioned in
Table 1. The distillate yield is collected in a distillate container, and the
water collected in the container is measured on an hourly basis. The
maximum solar energy was absorbed by keeping the surface equal to the
latitude, so the experimental arrangement was sloped at an angle the
same as that of the Chennai latitude (13 ◦ N).

the spiral tube, it slowly starts to gain heat and when it reaches the end,
the water is considerably heated. This heated water is allowed to enter
the SS through the distributor pipe. Here the water is further heated and
the evaporation process takes place. The condensate obtained is
collected in a measuring jar.
The percentage error and accuracy of the electronic devices were
recorded in Table 2. For recording the wind speed, solar radiation,
voltage, and current from the panel, a cup anemometer (AM4836), solar
power meter (TES 1333) and digital multimeter were employed. The list
of materials and their respective costs were recorded in Table 3.
The PISS and AISS were analyzed during April-2018 on various
dates. A relative study was conducted on 1-4-2018 and 5-4-2018 and 34-2018 and 8-4-2018.

2.3. Methodology and error analysis

2.4. Cost analyses

The experiments were conducted on both the PISS and AISS for the
mass flow rate of water at 4.68 kg/h under the natural flow method.
Initially, a specific amount of brackish water stored in the tank is passed
through the control valve to enter the STC. As the water passes through

Table 3 show the economic analysis of the PISS and AISS. In both the
models, the common parts are the basin (PV panel), glass cover, distil
late collator, water storage tank with stand and a control valve which
costs a total of $ 253.63 along with the fabrication costs. In the AISS

Fig. 1. Schematic of the STC solar water heater.
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Fig. 3. Schematic drawings of the (a) AISS and (b) PISS.

Fig. 4. Exploratory organization of (a) PISS and (b) AISS.

model, the extra parts used are the glass collector, copper material,
control valve and a wooden box to keep the STC components. The total
cost of the AISS model along with the fabrication cost is $ 289.15.

2.5. EHTC analysis
The following equations are used for the EHTC analysis. Eq. (1) is
4
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Partial vapor pressure at brackish water temperature is depicted by
[48,49],
))
(
(
5144
(3)
Pw = exp 25.317 −
273 + Tw

Table 1
Detailed specification of the photovoltaic panel.
Electrical Parameters

Specifications

Maximum power (Pmax)
Voltage at Pmax (Vmpp)
Current at Pmax (Impp)
Short circuit current (Isc)
Open circuit voltage (Voc)
Module efficiency (μ)
Tolerance Pmax
Fill factor (FF)
Maximum series fuse rating
Application class

150 W
39.38 V
3.80 A
4.07 A
46.51 V
12.1 %
±3 %
0.72
20 A
Class C (according to IEC 61730− 2007)

Partial vapor pressure at the inner surface of glass cover is known by
[48,49],
(
(
))
5144
Pgi = exp 25.317 −
(4)
273 + Tgi
2.6. Factors that affect the productive efficiency of PISS and AISS
The factors controlling the yield production in the PISS and AISS are
natural parameters (solar radiation, wind speed, ambient temperature,
dust and cloud cover), fabrication materials (basin material, glass and
insulation) and operating parameters (water depth and mass flow rate of
water). Lower water depth in the basin and minimum mass flow rate of
water also contributed to an increase in yield due to better heating and
evaporation. Thinner cover glass enhanced the yield due to better heat
transfer when compared to thicker glasses and plastics while the insu
lating materials also helped in increasing the operating temperature thus
contributing to higher yield. Deceased water-cover glass distance also
increased the SS performance. In the current study, STC water heater
was used; minimum mass flow rate of water and the basin to glass dis
tance are reduced for effective heating and evaporation. The higher
yield was also obtained when the angle of inclination of the glass cover
was equal to the latitude of the place.

Table 2
Accuracy, range and error limits for different measuring instruments.
Sl.
no

Instruments

Model

Accuracy

Range

%
error

1

±10 W/
m2
±1 ◦ C

0–2000
W/m2
0–120 ◦ C

0.3 %

3

Multimeter

TES132 solar
power meter
RTD (PT-100
type)
Meco digital
MC_603

2%

2

Solar power
meter
Thermocouple

±1 V

0− 500 V

0.5 %

4
5

Anemometer
Measuring jar

±0.1 A
±0.1 m/s
±10 mL

0− 5 A
0–10 m/s
0− 500 mL

10 %
5%
5%

AM4836
–

Table 3
Cost analyses for the PISS and AISS.
S.No
PISS
1
2
3
4
5
6

AISS
1
2
3
4
5
6
7

3. Results and discussion

Materials

Unit Cost ($)

Total Cost ($)

Basin (PV panel)
Glass materials
Distillate collator
PISS
Water Storage tank and stand
Control valve
Fabrication cost
Accessories and Fabrication cost
Total cost

$ 1.42/Watt
$ 22.73
$ 1.42
(A)
$ 7.10
$ 2.13
$ 3.55/hr
(B)
(A + B)

$ 213.14
$ 22.73
$ 1.42
$ 237.29
$ 7.10
$ 2.13
$ 7.10
$ 16.34
$ 253.63

PISS
Copper material
STC glass collector
Wooden box
STC water heater
Control valve
Fabrication cost
Accessories and Fabrication cost
Total Cost

(A + B)
$ 9.95
$ 4.26
$8.53
(C)
$ 2.13/ 1 piece
$ 3.55/h
(D)
(A + B+C + D)

$ 253.63
$ 9.95
$ 4.26
$ 8.53
$ 22.73
$ 2.13
$ 10.66
$ 12.79
$ 289.15

3.1. Hourly changes in different parameters of the PISS and AISS
The changes in solar intensity, atmospheric, basin, glass, and
brackish water temperatures for the PISS and AISS are exposed in Figs. 5
and 6, respectively. The daily average solar intensity on 1.4.2018 was
recorded to be 827 W/m2 ± 10 W/m2, and that on 3.4.2018 was noted to
be 820 W/m2 ± 10 W/m2. The maximum hourly solar intensity was
observed to be 1000 and 990 W/m2 ± 10 W/m2 on 1.4.2018 and
3.4.2018 in each instance. The highest atmospheric temperature of 41
◦
C ± 1 ◦ C and a daily average atmospheric temperature of 37 ◦ C ± 1 ◦ C
were obtained on 1.4.2018. The glass, basin, and brackish water tem
peratures rose till 13:00 h after which it fell with a decrease in solar
radiation. The glass, basin, and brackish water temperature reached a
maximum value of 49, 68, and 67 ◦ C ± 1 ◦ C in each instance on
1.4.2018.
The daily average solar intensity on 5.4.2018 was recorded to be 807
W/m2, and that on 8.4.2018 was noted to be 799 W/m2 ± 10 W/m2. The
maximum hourly solar intensity was measured to be 1020 and 995 W/
m2 ± 10 W/m2 on 5.4.2018 and 8.4.2018, respectively. The highest
atmospheric temperature of 38 ◦ C ± 1 ◦ C and a daily average atmo
spheric temperature of 35 ◦ C ± 1 ◦ C were obtained on 5.4.2018. The
glass, basin, and brackish water temperatures increase till 13:00 h and
thereafter, there is a decrease in solar radiation (Manokar et al. [43] and
Sasikumar et al. [44]). The glass, basin, and brackish water temperature
reached a maximum value of 46, 80, and 72 ◦ C ± 1 ◦ C, respectively,
during the peak solar intensity on 5.4.2018. The daily average brackish
water and basin temperatures rose by 7 and 15 % in each instance for the
AISS when compared to the PISS, which lacked the STC. When using the
STC water heater in AISS, inlet brackish water was preheated and it
augments the water temperature.

used to determine the EHTC value from the brackish water to the col
lector cover while Eq. (2) is used to calculate the convective heat
transfer coefficient. For finding the partial vapor pressure at brackish
water temperature and that at the inner surface of the glass cover, Eqs.
(3) and (4) are respectively used.
EHTC from brackish water to cover of the collector is determined by
[48,49],
[
]
Pw − Pgi
he,w− g = 16.273 × 10− 3 × hc,w− g
(1)
Tw − Tgi
Convective heat transfer coefficient (hc) from brackish water to glass
cover is found by [48,49],
]
[
(
)
)
(
Pw − Pgi (Tw + 273)
)
hc,w− g = 0.884 × Tw − Tgi + (
(2)
268.9 × 10− 3 − Pw

3.2. Hourly changes in EHTC and SS production capability for the PISS
and AISS
The change in EHTC and the drinkable water production capability
5
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Fig. 6. Timely changes in different parameters for the AISS on (a) 05.04.2018
and (b) 08.04.2018.

Fig. 5. Timely changes in different parameters for the PISS on (a) 01.04.2018
and (b) 03.04.2018.

Similarly, maximum quantity of yield per day from the AISS integrated
with the FPC was 7.5 kg it is 0.8 kg lesser as compared to the present
study. The AISS with the STC has a higher surface area for receiving the
solar energy input hence it improves the inlet temperature of the water,
the evaporation rate of the AISS was greater due to which the AISS
produced augmented yield as compared to the PISS.

of the AISS and PISS are shown in Fig. 7. In common, it is seen that the
AISS shows greater EHTC values than the PISS. The highest EHTC value
on 1.4.2018 for passive mode was calculated to be 65 Wm− 2 K− 1 and
that on 8.4.2018 for active mode was noted to be 73 Wm− 2 K− 1. The
AISS showed about 11 % greater average EHTC values as compared to
the PISS, which lacked the STC.
The incorporation of the STC in the AISS has also supported in
augmenting the maximum yield per hour. The maximum quantity of
yield per hour at 12 P.M on 1.4.2018 for passive mode was measured to
be 0.8 kg ± 0.01 kg, and that on 8.4.2018 for active mode was observed
to be 1.3 kg ± 0.01 kg. The maximum distilled water yield obtained per
day from the PISS was 4.33 kg ± 0.01 kg and that from the AISS was 8.3
± 0.01 kg. The productivity of the AISS was found to be 47.06 % greater
as compared to the PISS. The temperature of the brackish water was
enhanced up to 75 ◦ C by SS integrated with the STC. The EHTC and
drinkable water production capability of the AISS integrated with the
STC were compared with the AISS integrated with the FPC [43]. The
highest EHTC value of the AISS integrated with the FPC was 59.2 Wm− 2
K− 1 it is 13.8 Wm− 2 K− 1 lesser as compared to the present study.

3.3. Relative study between the productivity of various PV/T solar stills
A relative study on the amount of distillate yield from various hybrid
PV/T SS was done and noted in Table 4. It is seen that Kumar and Tiwari
[30] work produced the maximum yield of 6− 10 kg/m2 and Manokar
et al. [34] work (PISS) produced the minimum yield of 4.4 kg/m2. The
passive models usually produce lower yield as it has to depend entirely
on the natural heating process with no enhancements techniques [44].
The yield obtained in such a model is also low (3.7 kg/day). The SS
incorporated with the FPC produced the highest yield of 7.5 kg/h [43].
The FPC in that model helped in additional heating of the water when it
flows through the absorber tube which in turn helps in higher evapo
ration rate and enhanced yield. Al-Nimr and Khaled [45] performed the
6
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distillation. At appropriate conditions, the yield produced by the model
was about 8.73 kg/day. Al-Nimr and Khaled [46] investigated the sys
tem performance by introducing a mathematical model. The highest
yield for the model was predicted to be 9.5 kg/day. Al-Nimr and Ammari
[47] researched a novel hybrid PV-distillation system and results ob
tained were in agreement with experimental and theoretical values. This
present research work with the STC water heater (AISS) produced
maximum yield of 8.3 kg/m2.
4. Water quality analysis
Table 5 shows the water sample analysis for BD and AD. Total
hardness, total dissolved salts, pH, electrical conductivity were the pa
rameters selected for water quality analysis. Ahsan et al. [50] studied the
lake water in which the pH before the test was 8 and after the test, the pH
was reduced to 5.72 which is slightly acidic while Palpandi and Prem
[51] conducted their results using bore well water with a pH of 8.06 but
managed to get a pH of 6.8 which is closer to the neutral level. Flendrig
et al. [52] used contaminated water which was more basic and was able
to reduce the pH to 5.5 from 9.6. Mashaly et al. [53] performed their
experiment using drainage water and sea water both of which were in
slightly basic condition before the test and managed to reduce the pH
making it more neutral. In the present study, brackish water with the pH
of 8.7 was taken for the test. After the desalination process, the distilled
water showed a neutral pH of 7.6. From the results, it was identified that
the fresh water extraction form the modified inclined SS is within the
limit of EPA standards pH (6.5–8.5), Electrical conductivity (0.78 dS/m)
and total hardness (500 ppm) [36].
5. Practical applications of the current study
Pure water is the current requirement all over the world. In most of
the developing countries, there is an increased need for desalination and
other purification processes in order to purify the existing brackish and
impure water. In the Gulf and African nations, desalination of sea water
has been done extensively as they have very less fresh water sources for
use. The current model can also be used for effective desalination on a
smaller scale to produce potable water which can fulfill the daily needs.
In countries closer to the equator like Vietnam (latitude 14.05 ◦ N),
similar results will be obtained like the current study (Chennai - latitude
13.08 ◦ N) due to similar amount of solar radiation obtained. In the
MENA (Middle East and North Africa) countries (latitude 29.2985 ◦ N),
due to its location on the Tropic of Cancer and the earth’s inclination
towards the sun, this region receives greater sunlight. Since the solar
intensity and the on-shine hours are greater, the results can be further
enhanced. The set-up should be installed at an inclination angle equal to
the latitude of the place.
This system can also be incorporated in a small household for ful
filling the water and electricity needs. The maximum power obtained
from a single system was calculated to be 150 W. Two of such systems
are enough to run two fans and tube lights. This can be used during
emergency power outages and in places with irregular electricity supply.
In order to produce 1 kW of power from the current system, a total of 7
units will be required. A single unit of the PISS and AISS costs $ 253.63
and $ 289.15, respectively. For obtaining the 1 kW power, the costs of
PISS and AISS will be $ 1,775.41 and $ 2,024.05, respectively. Increased
use of renewable sources of energy has been emphasized in developing
countries like India. The government also provides various kinds of in
centives and subsidies for individuals in order to make the use of
renewable energy more widespread. The incentives are provided
depending on the type of model created and the amount of power
generated. A subsidy of about $ 267.23 per kWp will be given to in
dividuals for residential purposes. The highest loan amount provided by
the government to the individuals for such projects is about $ 13,361.57
[54].

Fig. 7. Comparison of EHTC and SS production capability from (a) PISS and
AISS on 01.04.2018 and 05.04.2018, (b) PISS and AISS on 03.04.2018
and 05.04.2018.
Table 4
Relative study between the productivity of various PV/T solar stills.
Reference
number

Method

Yield (kg/
m2)

[18]
[37]
[34]
[41]
[42]
[29]
[30]
[11]

SS with PV, FPC and Air heater
Active SS (PV/T)
PV panel integrated SS
SS with AC heater and PV module
PV/T active SS with heating and cooling
Integrated PV/T hybrid SS
Hybrid PV/T
Integrated SS with super heat conduction Metal
vacuum tube
Active SS (PV/T)
PV cells attached to basin with enhanced
condenser
AISS
PISS

10
8.37
4.4
5.7
8.54
7.9
7.22
12

[38]
[39,40]
Present study
Present study

10
6.8
8.3
4.33

research on a SS coupled with a finned condensing chamber for
7
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Table 5
Water sample analysis.
Test parametes
Authors
Ahsan et al. [50]
Palpandi and Raj [51]
Flendrig et al. [52]
Mashaly et al. [53]
Mashaly et al. [53]
Present study

Water type and country
Lake water (Malaysia)
Bore well water (India)
Contaminated water (The Netherlands)
Drainage water (Saudi Arabia)
Sea Water (Saudi Arabia)
Sea water (India)

pH

Electrical conductivity (dS/m)

Total hardness (ppm)

BD

AD

BD

AD

BD

AD

8
8.06
9.6
8.09
8.02
8.7

5.72
6.8
5.5
7.69
6.73
7.6

0.28
23.99
6.13
754
66.25
0.95

0.13
0.07
0.02
0.04
0.12
0.83

185.4
16,078
2925
47,100
41,400
1395

89.6
52
40
10,100
8300
110

6. Conclusions
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This research is about the inclined solar still incorporated with the
STC unit in order to achieve enhanced potable water yield during the
summer climate of India. The maximum brackish water temperature
from the PISS is 67 ◦ C and from the AISS is 72 ◦ C. The integration of the
STC with PISS enhances the daily average brackish water temperature
by 7 % as compared to the PISS. The daily average EHTC of the PISS is
45.78 Wm− 2 K− 1 and for AISS is 58.98 Wm− 2 K− 1. The integration of the
STC with the PISS augments the brackish water temperature, EHTC and
freshwater production. The yield from the AISS is enhanced by 47.06 %
as compared to the PISS. The hardness of the brackish water before and
after purification is 1395 and 110 ppm.
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