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Abstract
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Language: English Category:Upper
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Title : H2All

Author's Name: Mokshit Jain (Team Leader), Navya Gupta (Group Member)

Name of School: Montfort School, Delhi
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E-mail: mokshitjain2006@gmail.com Contact No.: 9319705213

ABSTRACT

The objective of our project is to identify the water related problems faced by people in

Delhi, compare the quality of water supply in various parts of the city, determine the mineral

and nutrient content of water, and assess the working of water purifiers. The hypothesis of

this research is that Reverse Osmosis (RO) water is devoid of important minerals and this

lack of minerals is the cause of cardiovascular diseases. ROs also waste almost 75% of the

water taken.

We conducted a survey in Delhi using Google Forms, which received 112 responses from

different parts of the city. The results of the survey showed that over 60% of respondents

believed that their drinking water had a foul odour or taste. Two-thirds of the respondents had

also suffered from some form of waterborne disease in the past, with diarrhoea being the

most common. Approximately 8% of respondents did not use any form of modern

purification system, and about 63% of them drink RO water.

The solution proposed in this research is to build a cost-effective and more than 10 times

more affordable water purifier, making it feasible for people who cannot afford a traditional

RO system. The purifier would save water, remineralize water filtered by it, provide an outlet

for the concentrate/waste water so that it can be used for household purposes, and purify

water using a combination of the latest technology and past research.

In conclusion, this research aims to address the water-related problems faced by people in

Delhi and proposes a solution to build a sustainable and affordable water purifier. The survey

mailto:mokshitjain2006@gmail.com
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conducted as part of this research shows the need for such a solution, with a significant

proportion of respondents experiencing water-related problems and most of them using RO

water for drinking.

—-------------------------------------------------------------------------------------------------------------

Name & Address of Guide Teacher: Mrs. Jyoti Khandelwal, Street No. 9B, near RGPG CNG

Motors, Jagatpur village, Delhi, PIN: 110084

Phone: 9891191341
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Sketch Map of the Study Area

North & North-West Delhi

Houses near school campus
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Introduction

In the past decade there has been a huge improvement in tap water supply in various parts of

India due to government organised programmes such as Jal Jeevan Mission but that water is

still not up to the standards.

According to the Bureau of Indian Standards (BIS) report of Testing of Piped Drinking

from 2019[1], 15 out of 21 cities failed to meet one or more safety parameters during testing,

and Delhi’s water ranked the worst, failing 19 out of the 28 parameters as prescribed for

drinking water standards of BIS. It also conformed with parameters for toxic substances and

pesticide residue.

Comparison of water quality report of BIS[2]

This water, without any means of proper purification, is unfit for consumption, and also

leads to deadly waterborne diseases.

The existing water purification systems that filter out these impurities cost anywhere from

₹15,000-₹25,000, and are too expensive for the low-income families to afford. These

families are unable to afford these purifiers and end up being a victim of such diseases.

Even most of these ROs remove necessary minerals[3] that are essential to human health.

Consumption of water stripped of natural minerals has adverse effects on our well-being.

The cheaper purifiers don’t filter out bacteria and microorganisms and still possess a threat.
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Hypothesis

The water purifiers available in the market are too expensive for low income families to

afford and water supply in their areas is highly contaminated. Additionally, water filtered by

most ROs lacks essential minerals.

We believe that this lack of minerals, extremely expensive ROs, and poor water condition is

what is leading to the spread of these diseases at an alarming rate.

Companies also sell ROs at very high margins, and we believe a purifier that matches their

standards could be made for a lot cheaper.
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Objectives

1. To identify the water related problems, mineral content and quality of water supply in

Delhi.

2. To compare the quality of drinking water produced by tap, filter and RO.

3. To assess the working and costing of a water purifier.

4. To determine the characteristics of an optimum water purifier for a low-income

household in Delhi.

5. To provide safe and clean drinking water for underprivileged people by building a

suitable and affordable water purifier.
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Methodology

Through this study we aim to collect data about the sources, supply, frequency of water etc.

in Delhi and compare it with the recommended levels.

We needed qualitative, quantitative as well as experimental data which we obtained from

both primary and secondary sources ie. collected through self and through the internet.

Additionally, we used data to make a prototype of a water-purifier that is affordable by the

underprivileged and is on par with expensive ROs in the market.

● Collecting data:

● Conducted a survey on the people from all parts of Delhi on google forms. It

received responses from 112 houses. (refer to enclosures 1 and 2).

● Verbal survey of respective domestic helps

● Collected statistics by WHO[3], CWMI[4], Times of India[5] and other such

publications.

● Find the major contaminants found in India and Delhi’s water supply and

study the diseases they cause and how they are treated.

● Case Study

● Most of our responses were from North Delhi so we considered that as our

study area.

● This area contained a mixed response from middle class and lower class

families.

● The main learning outcomes were that 2 out of every 3 had faced some or the

other water-borne disease in the past 3-4 years and that 65% of the

respondents were not satisfied with the quality.

● For process documentation, view enclosure 4.

● Analysis:

● Analyse existing statistics

● Use pie charts and histograms generated by google forms to analyse the

responses by the people.

● Additional graphs of selected groups were manually made using microsoft

excel and average, range etc. were calculated to draw out specific conclusions.

● Experiments:
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● Experimentation to draw a comparative study between water produced by tap,

cheaper filters and RO, in school laboratory.

● Survey conducted in 20 houses in an apartment complex in front of our school

by providing the respondents with 2 water samples (remineralized and lacking

minerals) to get their opinion on its odour and whether they would drink it.

(refer to enclosure 3)

● Implementing our solution:

● Bought parts such as Carbon Filter, Sediment Pre Filter, Booster Pump and

Semi Permeable Membrane, and claypot from local shops and manufacturers.

● Further bought mineral stones, calcite crystals and activated carbon particles

for the custom remineralizer that adds important minerals in water, and UV

lamp make a UV filter to kill bacteria.

● Assembled all the components and wiring up over the span of a few days, with

some help from a technician.

● Quantitatively determined the water quality of our water purifier prototype by

Delhi Water and General Test Laboratory Pvt. Ltd. (refer to enclosure 5 and

6), a laboratory certified by MCD Delhi.
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Reason for Selection of Topic

We had been constantly observing that our house helps, and even relatives reported about

water problems in their areas. These problems included high levels of contamination,

irregular supply and unsatisfactory water quality. Moreover, our domestic help complained

about the rising cost of any decent RO in the market. The urge to help them out in any way

gave us a strong motivation to use technological innovations and study the cause of these and

come up with a solution which would help people in underprivileged areas to get access to

good quality water at an affordable price.
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Action Plan

1. Understand the root of the water related problems faced by people in India.

2. Research about water purification methods mainly used and their cost.

3. Gather statistics and data about water supply and quality levels in Delhi and compare

it with levels set up by the government.

4. Survey people on the water condition in their areas.

5. Analyse the responses on the survey, find important patterns and draw significant

conclusions from it.

6. Conduct a comparative study by carrying out a qualitative analysis of water samples

from different water sources.

7. Understand the working of ROs and water purifiers.

8. Build a cost effective water purifier which incorporates the limitations of an RO and

other filters.

9. Test the working of our purifier. Further, get the filtered water produced by it by a

water testing laboratory as well as compare it with the Indian standard of drinking

water (as provided by BIS[1]).
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Survey and Experiments

Google Forms Survey

A survey (refer to enclosure 1) was conducted on google forms which received responses
from 112 houses from all over Delhi. The questions were of the form: multiple choice, likert
scale, short-answer text as well as checkboxes.

79.1% of the respondents belonged to the North and North-West Delhi region. 91.8% of
them belong to middle class and lower class families, which are the target of our research.

In the survey, the respondents were asked whether the drinking water they receive has any
specific taste or odour, to which 49.5% said it ‘sometimes’ does and 12.6% replied in the
affirmative.
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90.9% of the respondents use some kind of water treatment method. The most used method is
RO (Reverse Osmosis) (62.9%) followed by electric purifiers (22.9%).

The following chart depicts the level of satisfaction (on a scale of 1 to 10) with the quality
of drinking water received by people in their houses:

When asked, how important do those individuals consider spending money on clean
and safe drinking water, a major proportion (73.9%) said that they consider it extremely
important (5, on a scale of 1 to 5).
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The survey asked the respondents whether they had suffered from any water borne diseases in
the last 4 years. Over two-thirds of them had suffered from some or the other water borne
disease in the last 4 years 27.5% had suffered from dysentery and 21.7% from typhoid.

Comparative Study of 3 Water Samples

We carried out 5 experiments on the following water samples:
1. Tap water
2. RO water
3. Electric filter water

to draw out a comparative study (refer to enclosure 4) on the quality of water produced by
them.

Following are the results:

Name of experiment Tap Water RO water Electric Filter
Water

1. pH paper test Mildly
alkaline

neutral Very alkaline

2. Presence of
organic impurities

None None None

3. Presence of zinc
or iron

Zinc present Zinc present in very
small quantity

Zinc present

4. Presence of
carbonic acid

Present in little
amount

Present in little
amount

Present in little
amount

5. Hardness of water
(in ppm)

300 100 300
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Survey on Odour

We carried out a survey on 20 people (refer to enclosure 3) in which we asked them to
smell 2 water samples:
1. Remineralised RO water
2. Electric filter water
To conclude whether they have any specific odour and if they would prefer drinking it.

Following is the result:

Bar graph: Survey on presence of odour in water samples
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Analysis of Data

● From the results of our survey, it is clear that people are not fully satisfied with the

quality of the drinking water they receive.

● They consider it really important to spend money on clean drinking water. However,

only about 60% of them are able to afford ROs as they are available at skyrocketing

rates in the market.

● More than half of the respondents believe that the purified water may sometimes have

a specific taste or odour which further deteriorates the quality of the drinking water.

● The result that about 63% of the respondents use ROs suggests that people are

nowadays inclining and depending more towards technology for water purification

which is a good step for society.

● About 6.7% of the respondents use boiling as a water treatment method. Boiling water

does not filter out fluorides which can lead to brittle bones and be toxic. Normal water

filters, which are used by 4.8% of the respondents, do not kill harmful bacteria. It can

be inferred that about 38% of the respondents are drinking water which is unsafe in

some or the other way.

● Moreover, two-thirds of the respondents have suffered from some or the other water

borne diseases in the past 4 years with dysentery and typhoid being the most common

ones.

Hence, our hypothesis was proved to be true.
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Result and Conclusion

In this study, we surveyed 132 houses in Delhi and gathered data from them. We found out

that a lot of these people did not have access to purifiers that could properly filter out harmful

bacteria, for example, boiling water does not filter out fluorides which can lead to brittle

bones and be toxic, which lead to them being a victim of the disease. At the same time we

found out that people were also not satisfied with the quality of water they were receiving and

that ROs filter a lot of healthy minerals, absence of which could lead to bone conditions like

Osteoporosis. Thus, it can be concluded that unclean drinking water continues to affect the

lives of a large proportion of people living in Delhi negatively.

We believe that having an affordable water purifier that uses technology as good as expensive

ROs accessible to the underprivileged would highly reduce this spread.
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Our Solution

Based on the above conclusion, our team came up with a solution – A cost-effective water

purifier which targets the contaminants found in Delhi’s water supply, remineralises the water

adding the minerals that the water is deficient of, removes all the microorganisms and

bacterias from it and does all of this at a cost that is affordable by low income families. It

works in the following phases:

Assembly of our prototype

Remove Solid Impurities [1] The tap water enters the unit from the water supply and

passes through a Sediment Pre-Filter and Carbon Filter.

The Sediment Pre-Filter removes all the sediments or suspended solids. It sieves or holds

back physical impurities like dust, dirt, sand, silt, clay, and other solid particles.
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The Carbon Filter consists of activated carbon which because of its large surface area is

useful for adsorbing harmful inorganic contaminants, removing bad smell and colour and

chlorine.

Mineralisation [2] Now the water gets divided into 2 water channels.

One of them passes through our self-made remineralizer which consists of mineral stones,

calcite crystals and activated carbon particles in the ratio that is determined based on the

nature of the location's water. The calcite crystals are used to correct pH and improve calcium

content in water. The activated carbon removes any impurities that might have passed

through the process, and the mineral stones add other important minerals. This mineraliser

introduces the important minerals in water, ensuring that it is rich in electrolytes and not

harmful, preventing diseases like osteoporosis.

The other channel passes through a Semipermeable Membrane that uses Reverse Osmosis

technology to separate salts, fluorides, minerals, bad odour etc. from the water.

These 2 channels are then combined using a TDS controller to ensure optimal taste and

amount of minerals and no odour.

UV Filtration [3] The water is now free of all the unhealthy salts, fluorides, chlorides and

other inorganic impurities. Most of the existing purifiers in the market stop at this step, but

our prototype also makes sure to kill all bacteria and microorganisms. Water supply in urban

areas by Municipal Corporations is usually free of them, but that’s not true for rural areas.

Our prototype uses a UV light to kill them, making them inactive and preventing serious

diseases like diarrhoea.

Storage [4]We store the pure mineral rich water in a clay pot (matka) rather than plastic

containers. Delhi’s climate is very hot in summers, so we decided to use a clay pot for our

prototype. Clay pots naturally keep the water cool, making it better for the people that can’t

afford a refrigerator.

As for the waste water, rather than wasting it by throwing it away, our prototype stores it in a

separate container so that it can be used for purposes like car washing, watering plants or

cleaning the house. Our solution saves water since there is scarcity in water supply in rural

areas.

Cost Analysis For our prototype we bought the parts from local shops and manufacturers

making it cheaper for us to source them.
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Component Cost

Carbon Filter ₹300

Semipermeable Membrane ₹250-450

Sediment Pre Filter ₹100

Remineralizer ₹300-500

Earthen Pot ₹250

TDS Controller ₹50-100

UV Filter ₹500

Taps + Pipes ₹100

Waste Water container ₹200

Total ₹2050-2500

On comparing the cost with existing purifiers in the market, we found ours to be up to 10x

cheaper.

Feature Our prototype
(H2ALL)

Havells
Digiplus

Kent RO
Pride Plus

Kent Gold
Plus Water
Purifier

Remineralizer ✓ ✓ ☓ ☓

UV Filter ✓ ✓ ✓ ☓

Electric ✓ ✓ ✓ ☓

Storage Type Clay pot (matka) Plastics Plastics Plastics

Price ~₹2,500 ₹26,699 ₹16,400 ₹3,250
Cost comparison with other purifiers [6][7][8]

Verification:

We assembled this purifier and got it tested along with a tap water sample from Delhi Water

and General Test Laboratory Pvt. Ltd., a laboratory certified by MCD Delhi on 9th January,

2023. The results (refer to enclosure 5) showed that our water was fit for consumption, had

optimal taste and no odour, was free of bacteria, and had a TDS of 84 that is good for
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drinking. It also had almost no amount of fluoride, chloride etc that can be harmful for health.

This was in stark comparison to the tap water sample we got tested, which showed a TDS of

359, disagreeable odour and taste and high amount of fluoride and chlorides, and showed to

be unfit for consumption. In the current prototype, the rate of output of purified water is 1

litre per 10 minutes.
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Impact on Society

1. The most important wealth of a nation is its health. Access to safe drinking water can

improve living standards, life expectancy and health index by reducing the disease

burden.

2. Better quality of drinking water will ensure a better immune system and hence more

productivity leading to economic growth.

3. The cost incurred for the treatment of a water borne disease is more than the cost used

to invest in a good quality, cost-effective water purifier. Hence, it helps save money

which can now be used for educational related purposes too.

4. A simple purification system helps reduce the time and energy expenditure necessary

for water collection from external sources.

5. Water containing concentrate in a normal RO filter is wasted. However, using it for

environmental purposes reduces wastage as in our proposed prototype.
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Follow up Action

● We plan to patent our innovation which would include the assembly and components

and commercialise it.

● We would use the funds to continue our research on making the most energy efficient

and cost effective water purifier and trying out other ways of purifying, like replacing

the filters with a cheaper alternative or experiment with silver etc. for purification.

● Mass production of our purifier will help to cut down its cost even more hence

making it more affordable.

● We aim to align our product with government operated campaigns like Make in India,

Jal Jeevan Mission, Vocal for Local and Har Ghar Jal.

● By marketing it, we aim to make our product a part of Corporate Social

Responsibility or CSR of companies so that needy individuals can be provided with

purifiers free of cost.

● Setup a larger version of our prototype in community areas to provide access to clean

water to a large number of people.
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Enclosure 1: Survey conducted on google forms
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Enclosure 2: Responses on the google forms survey
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Enclosure 3: Odour survey
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Enclosure 4: Experimentation report
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Enclosure 5: Laboratory report of water quality of prototype
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Enclosure 6: Laboratory report of tap water sample


