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Abstract 

This paper describes and evaluates the improvement of solar 

water disinfection using parabolic trough collectors. The total 

heterotrophic bacteria count, total coliform Bacteria in addition 

to the Escherichia coli (E. coli) tests were chosen to be 

monitored. 

The water disinfection was achieved by subjecting naturally 

contaminated water in small, transparent containers made of a 

clear glass (5 liters in capacity) to concentrated sunlight using 

parabolic trough collector for certain periods of exposure. The 

purpose of using the parabolic trough is to concentrate sun light 

onto a receiver positioned along the reflector's focal line. The 

effect of the parabolic trough material on the disinfection 

process was then evaluated. For each experiment, water 

temperature, and solar irradiance were measured. The log 

inactivation was calculated over time and over the global solar 

exposure. 

Experiments were conducted with an average solar irradiance 

of 500 W/m2. The results clearly demonstrate that batch process 

solar water disinfection reactors which have been fitted with 

parabolic trough reflectors require less time than standard solar 

water disinfection reactors to achieve complete inactivation of 

total coliform and E. coli. The best obtained results for the S90 

value was achieved at 10 MJ/m2 for total coliform and at 8.2 

MJ/m2for E. coli. 
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INTRODUCTION 

In June 2013 the United Nations reported that eighty-three 

percent of the population without access to an improved 

drinking water source live in rural communities (WHO,2013), 

605 million people will still lack coverage in 2015 (WHO, 

2009). 

Unsafe drinking water, along with poor sanitation and hygiene, 

accounts for nearly 5% of the total burden of disease 

worldwide. Inadequate sanitation, hygiene or access to water 

increases the incidence of diarrheal diseases. The highest 

proportion of deaths, as well as the highest absolute numbers, 

occurs in countries with high mortality patterns, such as in 

Africa and parts of South-East Asia. Most diarrheal deaths in 

the world (88%) are caused by unsafe water, sanitation or 

hygiene. Overall, more than 99% of these deaths are in 

developing countries, and around 84% of them occur in 

children (WHO, 2009). 

It is believed that water treatment with sunlight was used as 

early as 4000 B.C. in Ancient Greece. However, it wasn’t until 

the late 1970s that rigorous scientific experimentation. In the 

period 1970-1984 Acra et al., (1984) initiated the research on 

solar water disinfection. Acra et al., (1984) compared the 

germicidal effect of different wave lengths by measuring the 

average number of germs inactivated upon the exposure of 

varying wavelengths. He found that the most significant 

decrease in bacterial organisms occurred when the water 

exposed to wavelength between 260 to 350 nm. After a series 

of tests it was clear that the water that was exposed to the sun 

was less microbial contamination than the unexposed one. The 

main result obtained from the tests was that the effectiveness 

and feasibility of the solar decontamination for water 

disinfection in small quantities (<3 L). 

At roughly the same time, other researchers studied the effect 

of the UV on E. coli in natural waters (Tyrrell, 1976), and on 

poliovirus (Cubbage et al., 1979), Wegelin et al.(1994) who 

found that the effect of the microbes can be inactivated by 

sunlight. Wegelin et al., (1994) stated that the wavelength 

between 300 to 370 nm has a significant effect on the 

inactivating of bacteria and viruses. They also found that the 

natural sunlight has germicidal properties. The influence of 5 

hours in middy summer sun measured in Duebendrof, 

Switzerland natural light-approximately 2000 kJ/m2-resulted in 

3 log inactivation of E. coli. 

In 1984 a group from California State University built a solar 

cooker. The cooker used sunlight to increase the temperature of 

water to 60° C for pasteurization of contaminated water. Germs 

were reduced to non-detect within 4 hours (Ciochetti and 

Metcalf, 1984). 

In 1988 the first workshop for researchers of solar disinfection 

was held in Montreal, (Brace Research Institute, 1988). Some 

papers were discussed in the workshop such as (Calkins et al., 

1976), (Cotis, 1986), (Fujioka and Narikawa, 1982) and 

(Grigsby and Calldns, 1980), the common conclusions from 

these papers were: 

 Solar water disinfection shall be for water supplies from 

surface or ground water sources. 

 Solar water disinfection may be interested in treating 

small quantities of drinking water for household 

requirements only. 

 Acra’s et al. (1984) results benchmarked that 500 

W/m2for 5 hours is enough for solar water disinfection. 

In cases of particularly high turbidity or contamination 

pretreatment is recommended. 

 Temperature was not found to be an important factor, at 

least in the practical range from 12-40° C. 

 

Researches in the nineties of the last century, diversified to 

other aspects of solar disinfection such as increasing the 
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efficiency of the solar disinfection systems, and increasing the 

quantities of water that can be disinfected. Most of the research 

in this topic was oriented to the following: 

Using photo catalysis to improve the process’s efficiency 

(Goswami, 1997); (Salih, 2002); (Villen et al., 2006); (Duffy et 

al., 2004). 

Including flow-through systems to increase the volume of 

water treated (Mc Loughlin et al., 2004a; 2004b). 

Using concentration and reflection systems to increase the 

irradiance in the sample (Safapour and Metcalf, 1999); (Walker 

et al., 2004); (Martin-Dominguez et al., 2005); (Mani et al., 

2006). 

The variables that influence the disinfection process are; the 

type of disinfectant; the nature of microorganism; the 

disinfectant agent concentration and contact time; pH; 

temperature; other chemical species in water; etc. Disinfectants 

affect the microorganism's viability and survival attacking 

them through their different structures (Malato et al., 2009). 

Depending on the disinfectant method capacity to break 

through the cell wall, the disinfectant can cause sequential 

damage in the different elements of the cell: external and 

internal membrane, different organelles of the cell, DNA 

molecules, etc. 

Resistance to disinfection can vary depending on the type of 

microorganism; even with indifferent strains of the same 

species. In general, it can be said that microorganisms that form 

spores are more resistant to disinfection than those that do not, 

even if they belong to the same type. 

Most solar water disinfection studies focus on water 

disinfection from pathogenic waterborne bacterial. This is due 

to entirety of its genome mapping and its status. For example, 

Hindiyeh and Ali (2010) evaluated the effectiveness of 

aluminum foils, lenses and mirrors using sunlight as 

sterilization media on the destruction of Total Heterotrophic 

Bacteria using raw drinking water samples obtained from local 

wells in northern Jordan. Water samples were placed in direct 

sunlight. Microbiological tests were performed to determine 

the Total Heterotrophic Bacteria, total coliform and to detect 

Pseudomonas aeruginosa according to the American standards 

for drinking water. Results showed that, it was possible to 

achieve a complete decontamination of water samples without 

any danger of bacterial re-growth, if the disinfected water 

properly stored for one week. They concluded that solar 

disinfection will be a promising way for improving water 

quality in developing countries with low cost and clean energy 

reliable resource. 

Studies evaluating the efficacy of solar water disinfection 

against viral organisms are scarce. The resistance to solar 

disinfection varies significantly from species to species (Kevin 

et al., 2012). Smirnoff (1972) studied quantitative and 

qualitative effects of solar energy in partially purified nuclear 

polyhedrosis virus. The results revealed that the exposure of 

samples to the sunlight partially inactivated the viruses, and this 

activation is proportional to the period of exposure to the sun. 

Weglin et al. (1994) noticed that viruses have twice resistance 

to the inactivation than bacteria. Safapour and Metcalf (1999) 

were unable to inactivate T2 phage after 8 h exposure to strong 

sunlight and reflector with boosted water temperatures of 62° 

C. 

Most studies proved that the solar water disinfection method is 

an appropriate water treatment technology to disinfect water 

from protozoan pathogens (as well as the bacteria). Mc Guigan 

et al. (2006) performed a research to determine whether batch 

(SODIS) can be used to inactivate cysts of Cryptosporidium 

parvum and cysts of Giardia muris in experimentally 

contaminated water. The results showed that cysts of G.muris 

and cysts of C. parvum are rendered completely non infective 

after batch SODIS exposures of 4 and 10 h (respectively). 

Gaafar (2007) studied the effect of solar disinfection on the 

viability of intestinal protozoa Giardia lamblia, Microsporidia 

sp., Cryptosporidiumparvum, Cyclosporacyatenensis and 

Entamoebahistolytica in drinking water and compared to 

chlorine disinfection. Sun treatment was applied for 2 

exposures (6 & 24 hrs), in summer and winter. Water samples 

were put in tubes and exposed to sun. High parasites death was 

recorded for all parasites except microsporidia sp. Bioassay 

infectivity test showed a statistically significant reduction in 

mean number of all parasites in intestinal sections compared to 

controls. The best results were obtained when tubes were 

exposed to sun for24 hrs in summer, where G. lamblia, C. 

parvum and C. cyatenensis were inactivated or absence in 

intestinal sections. No statistically significant difference was 

found between using plastic and glass tubes, either in chlorine 

or sun treated parasites. 

Researchers used parabolic trough collectors for water 

disinfection by reaching high temperatures. Many studies have 

been delivered in last years. For instance; the concept of 

utilizing trough type solar concentration plants for water 

production, remediation and waste treatment was presented by 

A. Scrivani et al., in 2006. Thermal performance and biological 

evaluation of solar water disinfection systems using parabolic 

trough collectors was studied in Egypt using a 2-m2 PTC (A.M. 

Abdel Dayem et al., 2011). An innovative solar water 

pasteurizer was developed to directly heat the water by solar 

radiation using a “Parabolic Trough Concentrator” (PTC) to 

study bacterial inactivation. In their work (L.W. Gil and C. 

Price, 2010) designed and installed a continuous flow reactor 

which uses solar radiation, an abundant resource in most sub-

Saharan countries, to disinfect water supplies. The system was 

installed at a rural village in Kenya to disinfect surface water 

collected at a recently constructed microdam. The solar reactor 

uses compound parabolic collector reflectors which reflect both 

direct and diffuse solar radiation onto clear pipes through which 

the requisite water supply flows (Riccardo Bigoni et al., 2014). 

In the literature, to the best knowledge of the authors of this 

paper, using parabolic trough Concentrating Solar Power (CSP) 

technology without reaching high temperatures (above 65° C) 

in water disinfection has never been studied. 

The objective of this paper is to test the inactivation of bacteria 

using concentrated ultraviolet waves at low temperature (below 

40° C) solar disinfection. Reaching high temperatures will lead 

to the inactivation of bacteria through pasteurization which is 

beyond the scope of this paper. The research includes the 

design and construction of parabolic trough collector for water 

disinfection purpose. The parabolic trough collector efficiency 

is evaluated by changing the parabolic trough material. Water 

is exposed through the receiver of the parabolic trough collector 

to sun light. The receiver is made from a transparent glass tube 

erected in parabolic trough. 
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MATERIALS USED FOR SOLAR RECEIVER: 

Most of the researchers used batched water disinfection 

technique, in which contaminated water is filled in a 

transparent Poly Ethylene Tetraphthalate (PET) bottle or glass 

bottle. The bottles are exposed to the sun for a certain period. 

The plastic bottles are cost effective to be used for batched solar 

water disinfection systems reactors, but it has the following 

limitations: 

1.  Bottles are of small size; consequently, small 

quantities of water can be disinfected 

2.  In the case of using larger plastic reactors, the wall 

thickness of the reactors shall be increased, which 

affects the ultraviolet transmittance and prohibit 

transmitting of UV-B. 

3.  Unlike glass which is inert and does not release 

photoproducts, plastic have a potential to leak some 

compounds in water after exposure to strong sunlight 

conditions (Kevin et al., 2012), in some cases 

photoproducts such as terephthalate remains at the 

surface of the containers (Wegelin, 2001), other 

compounds are found in the disinfected water and 

affected the water quality such as carbonyls and 

plasticizers (Wegelin, 2001). 

 

Acra (1984) constructed a reactor with Pyrex glass tubing for 

four reasons: 

1.  Borosilicate glass is an efficient transmitter of solar 

radiation at wavelengths longer than 290 nm; 

2.  It is available locally and can be molded thermally by 

a glassblower; 

3.  It is sufficiently durable to the weathering effects of 

sunlight and scratches; 

4.  Ordinary glass reactors can transmit up to 90 % of 

solar radiation particularly in the wavelength in UV-

A region, the use of non-colored glass is preferred in 

such applications as it has higher transmittance to the 

sunlight. 

 

On the other hand, the use of glass reactors for daily batch 

disinfection, require filling the containers every use and this 

could be (Kevin et al., 2012): 

1.  Heavy weight (due to the use of glass) 

2.  Potential source of injury if the glass breaks. 

3.  Financial burden for low income users. 

4.  Potential of stolen it if the use unable to expose the 

bottles in a secure location. 

 

 

EXPERIMENTAL SETUP AND PROCEDURE: 

In order to reduce construction expenses, the parabolic trough 

reflectors were manufactured using four commercially 

available “off-the shelf” materials. These materials have light 

and strong structures. They can be easily manufactured with 

low cost. The materials used for the reflectors were: 

1.  Aluminum Plate 

2.  Stainless Steel. 

3.  Galvanized Carbon Steel. 

4.  Aluminum Foil 

 

The size of the original plates used to form the reflectors was 

(0.2 m width by 1.7 m long).Aluminum foil was pasted directly 

into the receiver lower side to prepare the forth reflector. Two 

types of Aluminum (foil & plate) were used in this research 

because aluminum was proved to reflect up to 95% of sunlight 

(Ballestrn et al., 2013; Hindiyeh and Ali, 2010). 

Stainless steel reflector was used in this research because of its 

wide usage in water disinfection devices. The galvanized 

carbon steel reflector was also used because of its very low 

price as a material and manufacturing. 

 

 

PARAMETERS OF THE PARABOLIC TROUGH 

COLLECTOR 

Th following parameters were considered to determine the 

dimensions of the PTC; therim angle (φr = 82o) and the width 

of the original plate of G=0.2 m. using these two parameters, 

the aperture of the parabola is calculated, Wa (Kalogirou et al., 

2009): 

𝑊𝑎 =
2𝐺 tan

𝜑𝑟

2

(sec (
𝜑𝑟

2
) tan (

𝜑𝑟

2
)) + ln(sec (

𝜑𝑟

2
) tan (

𝜑𝑟

2
))

 

(1) 
The focal length is also calculated; f (Kalogirou et al., 2009): 

𝑓 =
𝑊𝑎

4 tan (
𝜑𝑟

2
)
 

(2) 
The Concentration Ratio (C) is given by (Kalogirou et al., 

2009): 

𝐶 =
𝑊𝑎

𝜋𝐷𝑜
 

(3) 
Where: 

Wa: Aperture Width 

Do: the outer diameter of the receiver. 

The results obtained when applying equations 1, 2 and 3, are 

summarized in Table 1. 

 

Table 1: The Parameters of the Parabolic Trough Reflectors 

 

Collector parameters Symbol Value 

Rim Angle 𝜑𝑟 (Degrees) 82 

Focal Point f (m) 0.0516 

Aperture Width 𝑊𝑎 (m) 0.18 

Receiver Outer Diameter Do (m) 0.058 

Length L (m) 1.7 

Collector Area A (m2) 0.34 

Concentration Ratio C(-) 1.11 

 

 

The receiver was manufactured from a borosilicate transparent 

glass tube of 0.058 m outer diameter. Generally borosilicate 

glasses have a high transparency and can transmit the solar 

spectrum from Infra-Red through UVB (280nm). The glass 

tubes were used because they are common, inexpensive 

containers that can be found worldwide. 

The PTC is constructed in a simple manner; every collector 

comprises five aluminum ribs and one glass tube. The tube was 

carried above the parabolic trough in the middle of the focal 
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point using two aluminum rips fixed at the edges of the tube. 

The tube is opened from the higher side and closed from the 

bottom. The parabolic trough was fixed using inclined 

aluminum rip with an inclination angle of 45 degrees. This 

inclination angle is the optimum inclination angle for Amman 

city in November (Shariah et al., 1997). 

A picture and schematic drawing of the parabolic trough 

collectors are shown in Figure 1. To protect glass tubes from 

damage, the receiver is supported by two PVC end cups in order 

to prevent glass to metal contact. Four collectors were mounted 

beside each other under the same conditions. 

 

 

 
 

Figure 1: Parabolic Trough Collectors used in the experiment 

Collectors are fixed toward North-South direction. For Sun Belt 

locations, i.e. at latitudes below 40° and, generally, not too 

close to the equator (not below 15°) it is recommended to align 

the trough toward North-South direction in winter. This 

maximizes the amount of power that can be received by the 

reflector. Also North-South orientation ensures more 

equilibrate collector irradiance over the day (Price et al., 2002). 

 

 

METHODOLOGY: 

In this work, a parabolic trough technology in its simplest form 

was used to enhance the efficiency of solar water disinfections. 

Simple prototype units were designed, and their effectiveness 

in decontaminating water by exposure to sunlight was assessed. 

These experiments essentially consisted of subjecting naturally 

contaminated water in small, transparent containers made of a 

clear glass (5 liters in capacity) to concentrated sunlight using 

parabolic trough collector for a certain periods of exposure. The 

glass tubes were used because they are common, inexpensive 

containers that can be found worldwide. Tubes of the same type 

were used in all experiments with the same exposure time. The 

effect of changing the parabolic trough material was evaluated. 

Experiments were conducted in November. The initial 

temperature was recorded and samples were taken to enumerate 

the starting concentration of bacteria. The test tubes were then 

exposed to sunlight and samples were collected at 

predetermined intervals to determine the E.coli concentration, 

the total coliforms and the total heterotrophic bacterial count. 

During each sampling time, water temperature, and solar 

irradiance were measured. The log inactivation was calculated 

over time. 

The first phase of experiments consisted of placing four 

naturally contaminated water samples, in direct sunlight and 

enumerating viable bacterial counts over time to quantify 

disinfection by solar radiation. The difference between the four 

samples is the trough material type. 

The second phase was planned to optimize the results of the 

first phase. The most efficient troughs were selected. 

Experiments were repeated using these troughs. This procedure 

was followed to specify the most efficient reflector and to 

quantify water disinfection by solar radiation using CSP 

technology 

 

 

WATER SAMPLES COLLECTION FROM NATURAL 

SOURCE: 

In order to get naturally polluted water, water samples were 

collected from Al Zarqa River. This river receives untreated 

sewage water directly. Furthermore, the treated water coming 

from two waste water treatment plants (Al-Samra and Ein 

Ghazal plants) ends in this river. Zarqa's River water is 

brownish, often with dense foam due to large amounts of 

organic matter. Other sources of pollutants are the illegal 

dumping of industrial waste, including those from textile 

factories, batteries and oils from garages (Al-Eisawi, 2005). 

Figure 2 shows the location from where the samples were 

collected. 

The samples were collected using 10 liters dark containers in 

order not to be affected by the solar irradiance. Samples were 

analyzed immediately before starting the experiments. During 

the first phase water was analyzed at the beginning and the end 

of the exposing time. Within the second samples were analyzed 

each 2 hours. Each sampling process was combined with taking 

the readings for solar intensity, water temperatures and air 

temperature. 
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Figure 2: A Photo of Zarqa River 

 

 

The exposure time to solar radiation was fixed for the three 

phases. The exposure started at 9:00 AM till 3:15 PM. This time 

span was selected based on the fact that in November, solar 

radiation has the highest solar intensity within this time span. 

One of the aims of this research is to exclude the effect heating 

and pasteurization on the disinfection process. Accordingly the 

parabolic troughs were designed with small concentration ratio 

(1.11). This will not allow temperature to rise above 40° C. 

Three samples were taken from different locations in the river. 

These samples are analyzed. The obtained results are 

summarized in Table 2. 

 

Table 2: Collected Sample Total Heterotrophic Bacterial, Total 

Count Coliforms, and E. Coli Concentration 

 

Sample 

collecting 

Date 

Total 

Coliforms 

Log 

(MPN/100 ml) 

Escherichia 

Coli 

Log 

(MPN/100 ml) 

Total 

Heterotrophic 

Bacterial Count 

Log (CFU/ml) 

3/11/2013 2.419x103 4.61x102 1.034x104 

5/11/2013 2.419x103 7.55x102 1.011x104 

13/11/2013 2.94x103 2.19x102 Not Measured 

 

 

Bacteria E. coli organism was chosen to be monitored because 

it is the most specific indicator for fecal contamination of a 

water source; its presence in high numbers, also allows for 

more likely determination of water contamination than if they 

were only found in small numbers in water samples (Toranzos 

et al., 1997). Total Coliform bacteria were monitored because 

it is commonly used bacterial indicator of sanitary quality of 

water. 

The weather station and the collectors were placed on the roof 

of Faculty of Engineering/ Jordan University-Amman (32° 1' 

N). A calibrated pyranometer manufactured by Kipp & Zonen 

was used to measure the solar radiation. The sensitivity of this 

pyranometer is 4.54 microvolt/W/m2. The daily solar irradiance 

is shown in Figure 3. The mean hourly values for solar radiation 

were calculated using the raw data which is taken every minute. 

The maximum and minimum average irradiance on a horizontal 

surface is summarized in Table 3. 

 

 
 

Figure 3: Daily Solar Irradiance during the Experiment 

 

Table 3: Maximum And Minimum Average solar irradiance on 

a horizontal surface during the experiment 

 

Date Maximum Average 

(W/m2) 

Minimum Average 

(W/m2) 

November, 3rd 650 at 12:30 PM 350 at 9:00 AM 

November, 13th 632 at 12:30 PM 180 at 3:00 PM 

 

 

RESULTS AND DISCUSSION: 

In this research, the effect of parabolic trough material on 

disinfection rate and the time required for a complete 

disinfection for E. coli and total coliform were studied. First 

phase experiments were performed using four reflectors. The 

objective of this phase is to study the general inactivation 

behavior using different types of materials. All reflectors 

proved to have satisfactory results with variations in the 

required time for inactivation. In the second phase, experiments 

were restricted to the most efficient reflectors (Stainless Steel 

and Galvanized Carbon Steel). Both reflectors were tested 

under the same working conditions. The average solar 

irradiance was 564 W/m2and 465 W/m2 for the first, second 

phase respectively. Bacterial counts was considered as the 

dependent variable while the solar intensity was considered as 

the independent. 

Inactivation rate data (total solar radiation and microbial 

concentrations) were assembled in MS EXCEL workbooks, 

checked for consistency and plotted to assess the form of the 

inactivation curves. In general they corresponded well to log 

linear inactivation. In order to establish a key independent 

variable describing the disinfection process, the amount of 

global solar exposure to achieve reduction in microbiological 

concentration by 90% (S90) will be used as a comparison 

criterion. This criterion proved to be straight forward and 

informative (Daviesa et al., 2009). Also (S90) criterion is an 

excellent tool for conceptualizing and comparing the 

disinfection (Daviesa et al., 2009). 

Furthermore, S90 value can provide a simple measure for 

disinfection which can be used to compare the gained results 

with the previous studies (Daviesa et al., 2009). 

In the first phase, samples were analyzed at the beginning and 

at the end of the exposure duration, i.e. 9:00 AM and 3:15 PM 

on November, 3rd. Three log of reduction was achieved using 
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different parabolic trough collectors for E. coli and total 

Coliform, and around one log for Total Heterotrophic Bacterial 

Count, as shown in Figures 4, 5 and 6, Galvanized carbon steel 

and Stainless steel reflectors were the most efficient reflectors 

for disinfection purpose. 

 

 
 

Figure 4: Total Heterotrophic Bacterial Count vs. Exposure 

Time 

 

 
 

Figure 5: Total Coliform vs. Exposure Time 

 

 
 

Figure 6: E-Coli vs. Exposure Time 

 

 

Based on the obtained results in the first phase, the second 

phase experiments were conducted using only the parabolic 

trough collectors with galvanized carbon steel and Stainless 

steel reflectors. Water was analyzed at the beginning, the end 

of the exposure duration and every two hours. The experiment 

started at 9:00 AM to 3:15 PM on November, 5th. 

Experiments ensured that three log of reduction was obtained 

for E. coli and Total Coliform, and about one log for Total 

Heterotrophic Bacterial Count, as shown in Figures 7 and8. 

Galvanized carbon steel reflectors were more efficient than 

Stainless steel for disinfection purpose as shown in Figures 9 

and 10, which relates water disinfection and the global solar 

exposure. 

 

The Inactivation rates for the second phase were presented as a 

function of solar radiation in Figures 9 and 10. It is clear that 

S90 was achieved for E. coli at 8.2 MJ/m2, and at 10MJ/m2 for 

Total Coliform. The temperature during the experiments did 

not rise above 32.6° C, so no pasteurization occurred. The 

disinfection is solely dependent on Ultraviolet rays. 

 

 
 

Figure 7: Total Coliform vs. Exposure Time, Second Phase 

 

 
 

Figure 8: E. coli vs. Exposure Time, Second Phase 

 

 
 

Figure 9: Total Coliform vs. Global Solar Exposure, Second 

Phase 
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Figure 10: E. coli vs. Global Solar Exposure, Second Phase 

 

 

In this study, the disinfection was occurred after almost six 

hours of exposure to the sun light, previous researches such as 

Barcina et al. (1989); Davies and Evison (1991) reported that 

the E. coli needs 10 hours of exposure to light source to be 

disinfected. 

The achieved results clearly demonstrate that batch process 

solar water disinfection reactors which have been fitted with 

parabolic trough reflectors require less time than standard solar 

water disinfection reactors to achieve complete inactivation of 

E. coli and total coliform. 

 

 

CONCLUSIONS 

This research describes and evaluates the improvement of solar 

water disinfection using parabolic trough collectors. 

Furthermore, the effect of reflector material was evaluated; 

Aluminum, Stainless Steel, Aluminum foil and Galvanized 

Carbon Steel reflectors were used in this research. The 

following conclusions are drawn: 

1. The use of parabolic trough collector with a 

concentration ratio of (1.11) led to reduction in the 

time required for the complete disinfection for total 

Coliform and E. coli. 

2. Experiments showed that the best parabolic trough 

reflector is the Galvanized Steel one. Using this type 

of reflector reduced the global solar exposure to reach 

the S90 Value. 

3. Despite the experiments were performed in winter 

where solar radiation is low; excellent solar water 

disinfection efficiency was obtained using CSP 

technology. 

4. Reducing the exposure time for water disinfection can 

open the door for solar water disinfection in continues 

flow collectors. 
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