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Abstract: In cosmopolitan areas and big cities of the wosldprtage of drinking water during the
peaks of consumption hours is a noticeable probMamy people may not have piped water during
these critical hours especially in summer timesniinimize this problem, an electronic control valve
was designed and developed which saved about 70#atefr in each showering session at Kerman
city in Iran. The calculations showed that the @raf conserved water during one year for a family
with 5 members covers the price paid for the itesiah of the new automated control outlet.
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INTRODUCTION with the water which serves to reduce splashing and
cuts the flow.

United Nation Commission on Sustainable A study of household water use conducted in the
Development expresses that the world will be 20%Netherlands examined the difference of per capita
short of fresh water by the year 2025. Accordinght®  consumption before and after water-efficient apyulés
Commission, the world’s population is expected tohad been installed. The overall daily per person
grow by 50% in the next 25 ye8tsin those years, the consumption declined 4 liters, due mostly to the
majority of people will be in the arid and semiarid appliances, rather than changes in water use Rhbits
regions of the world and water will be a seriousAnother study, located in Seattle, Washington,
obstacle regarding food security, reduction of ptyve demonstrated that the most effective water-efficien
and protection of the environment. Clearly, theitems were toilets, washing machines and faucet
potential world water-crisis stems principally fraime  aerators. Retrofitting a home with these devices
needs of food production, domestic water supply anéccounted for an 18 gpcd (gallon per capita pep day
industrial purposes. But if water is expected todoce  decrease in water U8e Installation of these appliances
the extra food, how can this be reconciled withgher  can cut a community's water consumption by Eb%
efficiency of the water consumption and the overall A major concern with this method is the user cost
inadequacy of current fresh water resources to theet for the installation of such devices. A survey oirte
future demands? The problem can be approachedin twbuilders and municipal officials indicated that paP%
ways. First, development of new water resourcespf these individuals felt that home buyers would pa
however, there is no inherent shortage of watethen over $100 U.S. to have water-saving fixtures inirthe
planet, but often it is not in the right place la¢ tight home&!. One possible remedy is the creation of a trust
time. Second, proper management of watetthat could subsidize the installation of the appimand
consumption and enhance its efficiency. The laier fixtures. One such trust has been proposed in thiet)
mainly the challenges of how to elaborate use oKingdom, but has yet to be put in place. Fundingld¢o
existing resources, recycling and lowering the watecome from fines on water companies that are not
wastage. The first way is expensive and also phes t vigilant in leak detection, or from an increasenater
basic food needs of people in conflict with the abstraction chargEs

environment; the second option is much more in favo In some areas of the United States, rebates are
of the developing world and is finding routes faing  offered to home builders if they equip new homethwi
the existing resources more efficiefflly water saving appliancé¥. It was estimated in

One method of domestic water-conservation is theCalifornia, that if only 2% of households installidese
installation of water-efficient appliances and |fow devices, savings alone could pay for the instaltatf
plumbing fixtures. The most common devices are lowthe devices in all householtis
flush toilets, faucet aerators, low-flow showerhgad Finally, internal Wise Water Use strategies ineolv
and reduced water-use washing machines andhanges in water use habits, including bathing and
dishwashefd. Faucet aerators alone can cut water flowhousehold cleaning. However, personal water usishab
through that faucet by 50%. Faucet aerators mix aican be hard to change.
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Supplying domestic water during the last 5 yedrs oautomatic systeff! were driven from the above
drought for people in some cities of Iran has baen answers. It ended to design an automatic tab which:
major problem. In Tehran water has been cut foessgv
hours each day on a regular program proposed by the Works and reacts quickly.
city council and people have been advised to ugerwa 2. Can adjust the desired water temperature precisely.
carefully. This problem may expand to other citielsis 3. It had to be safe and work with maximum of 12

study was conducted in Kerman city to suggest angav volts.

method for mentioning the problem. One of the mos#4d. The parts should be well accessible in local
water consuming tasks in urban areas is showendaki markets and the system be well assembled in local
which is often accompanied with high waste of dyali workshops.

water. This huge amount of waste is generally ptedu

since the shower tub is on from the beginning and The system was assembled in personal houses and
throughout the showering session. This study erglor water consumption was measured with 10 different
feasibility of a new innovation, automated showeadh, persons showering with and without the automated
on water conservation in bath showers with the gbal shower heads. Water drainage was collected fomvelu

helping optimization of water consumption. measurements. The same persons were asked toeoperat
both tests without changing their normal showering
MATERIALSAND METHODS habits.

Data Collection for Showering Habits. Between  System Parts, Assembly and Working Principles. A
domestic uses, the water consumption of batH?2 volt electric valve designed and made by moddyi
showering is considerably high compared to othesus a 220 volt valve available in the mark8t This valve
Personal washing includes about 33 % of the totalvas set on the shower pipeline. An infrared semnss
domestic water uses ¥ so the study was fixed in this located somewhere on the opposite walls of theifugth
area. Personal water use habits of people weréedgtud room such that its beam was interrupted when aopers
In this regard, a group of 50 people from differentstands under the shower. At this time the infrared
social background were asked that why they do nosensor sends a signal to the electronic circuite Th
shoot the tab off when the water is not needednduri activated circuit opens the valve and lets the wikdgv.
shower taking sessions. The summary of answers iEhe water flow stops when the person steps back or
summarized as: forward, hence the beam is stabilized, electroimui
cuts off and the valve is shut off. The system

1. Closing and opening tab is a boring action and isserformance was evaluated by ten different persons.

difficult to I’epeat several times during a pe”dd (0} The flow rate’ total Showering time’ proper on afil

10 or 15 minutes, the average required time fokiming and general performance were recorded The

taking a shower. average of water preservation was calculated.

2. The soap or shampoo penetrates the eyes and hurt,
waiting to raise water from a closed tap increases RESULTSAND DISCUSSION
the problem.

3. ltis difficult to adjust the water temperature iga As indicated in Table 1, the results showed that t
especially when the cold and hot water taps ar@utomated valve in average can save approximately
separate. 70% of the water being consumed in each shower

session. An economic analysis was done to findtwait
Because of these problems people usually prefer tamount of money saved by lunching this system.
leave the tab open and so the water would be wastédarket label-prices of the system main parts astedi
considerably. The required characteristics of arin Table 2.

Table 1:Data of Water Usage Collected to CompaseWConsumption and Conservation With and Withautomated Shower heads in 10
Separate Measurements

No. Flow rate Total showering Electric valve Congtion Consumption %Water
(Lit. min. %) Time (min%) Opening without the with the conservation
time (min.) electric valve (lit.) electric valght.)

1 9 15 5 135 45 66

2 12 10 4 120 38 60

3 8 13 3 112 24 78

4 14 20 6 280 84 70

5 10 13 3 130 40 71

6 12 17 3 204 48 76

7 11 12 5 132 55 58

8 9 15 3 135 36 73

9 10 11 4 110 30 73

10 6 22 5 132 30 77
Average 10 14.8 4.1 150 45 70
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Table 2: Average Prices for Parts Used to Assethigldutomated Showerhead for Water Conservatidraiman Rials (IR)

Electric Electronic
Part valve Joints circuit Safety valve Transformer Total
Price in IR 15000 10000 6500 5000 11000 47500
The currency is Iranian Rials (IR). We concludetifia 5. Achttienribbe, G.E., 1996. Domestic Water

the
the

parts are produced in local workshops, theepoic
components can be cut to half of the markegl{ab

prices; hence make it more affordable for the ganer 6.
public. Considering the cost for ordinary urban evat

the

average price is 600 IR cubic méteWwith the

assumption of two showering sessions for an orglinar7.
person per week and conservation of 105 lit of wate
each time, a 5-member family will preserve ovems5

and save over

30000 IR annually. This simple

calculation indicates that not only that the instadn 8.
price would be paid back in less than two years, bu
conservation of the large amount of high qualitytera

in urban areas has many environmental, ecological,
social and economic benefits-impacts. We assunse thi
simple device can be used in similar systems wer8.
delayed or interrupted water flows are desired, e.g

Washing conveyors in fruit processing factories.
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