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Abstract - Due to the lack of water resources and extreme use of potable water, a mechanical system is proposed to prevent 
infection and decrease water consumption in washing of hands and faces, utensils, ablution and similar operations. This 
study presents a suitable cost mechanical ways with easy implementation to save water and prevent infection. The proposed 
methods depends on controlling the water flow valve using legs controlled pedals instead of hands because hands are already 
busy while washing. This mechanical system is intended to save the cost of power and components and for safety thus, 
electrical or electronic control is not used. The system design is developed in a way that eases its practical application on the 
already installed water valves without need to replace these valves entirely. The system is characterized by its simplicity, 
easy installation and maintenance besides its low effective cost. 
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I. INTRODUCTION 
 
Rationalization of water consumption is a critical 
issue because of limited water resources in many 
countries and high cost of water purification or 
desalination [1]. Careful tracking of water 
consumption patterns in ablution and washings in 
public and private facilities in multiple regions 
especially in the Middle East is realized. Ablution is a 
mandatory religious routine for Muslimsthat typically 
include washing of hands, face, mouth, nose, arms, 
swabbing on head, ears and washing feet [2].Tracking 
revealed that most of users leave taps opened and 
water continues running despite there are time 
periods they don’t use water such as while washing 
teeth or switching ablutions organs. Other additional 
important observations could be summarized as 
follows: 

i. When washing dirty hands, user opens the 
tap and he needs to wash the tap handle after 
washing his hands and then re-wash his 
hands. In addition, with some handle types, 
there may be difficulty in opening and 
closing as fingers glide on tap knobs. 

ii. When washing several pots or utensils 
sequentially in kitchen, user cannot take 
advantage of water flowing during moments 
he switches between them and the majority 
of users does not or cannot shut off water 
and it remains to flow to sink without use. 

 
Automatic or electronic taps are expensive and need 
electrical power and means of protection to isolate the 
wiring. Further, they have another problem, namely 
the existence of a time lag between the moment of 
cutting the beam and the onset of water flow. Also 
other time lag makes it continue to stream before it 
shuts down automatically. Eventually, it is clear the 
need to intensify methods of awareness development 

through various media to get people to 
rationalization. The process of water use 
rationalization relies on two main parts, namely: 

1. Users awareness, readiness and seriousness for 
realization and,  

2. Providing means with suitable costs and easy to 
use  

 
The method proposed here is categorized under the 
secondpartand it can be applied, for further 
rationalization, simultaneously with other 
rationalizing means. In this review, the researcher 
tries to find a suitable cost mechanical way with easy 
implementation. Ideas include modifying the tap 
design to speed opening and closing. This method 
depends on controlling the tap water flow by using 
feet pedals instead of hands to reduce the cost of 
components and energy. This review aims to develop 
the system in a manner that facilitates its practical 
application to already installed water valves without 
the need to replace them entirely. Furthermore, it has 
to ease installation and maintenance in addition to the 
effectively low cost. 
An Indian voluntary organization has been focused 
on using feet instead of hands to open taps as a 
solution to provide water and prevent infection. It is 
named 'TRUSST' an acronym for the phrase (Total 
Restitution Using Simple Technology & Techniques 
[3]. 
 
II. COMMERCIAL FOOT OPERATED TAPS 
 
Currently, there is some available commercial footor 
knee operated tap valve systems. Some of these 
valves aredemonstrated in Fig. 1. They are expensive 
and need to change and reinstall water piping 
systems. In the limits of researcher experience, there 
are no practical applications to open the tap by foot or 
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knee except in dental clinics, some medical surgery 
rooms and some means of transportation. 
The photo in Fig.2 is taken for a basin inside a 
laboratory in a hospital in which rationalizing mean 
has been newly installed. Over the basin, it is seen the 
old tap outlet nozzle and a small pack for stools or 
urine samples. Installing the rationalizing mean has 
solved partially the problem of water wastingbut, it is 
still existing the problems of spreading diseases 
through repeated touching of patients to the tap 
handle. From this point of view, using foot operated 
taps decreases water wasting besides helping in 
prevention of infectious diseases.  
There are plethora registered patents in foot operated 
tap valves however; each of these inventions has one 
or more problem in implementation as follows:  
1. The design fits new constructions and cannot be 

implemented on existing systems except by 
changing the tap and/or changing the 
connections that are often inside the walls  

2. Pedal is to be fixed to the ground or close to the 
ground, thereby hindering the cleaning of area 
at bottom of the basin. This place needs a 
cleaning and drying as it is constantly exposed 
to water falling during use  

3. Some valves work only with certain kind of taps  
4. Some designs require changing the basin or its 

pillar 
5. The high cost of implementation as a result of 

the need for special manufacturing. 
 
This work is an attempt to avoid previous shortages 
through an innovative design. Therefore, it is 
proposed to open taps by feet relying on using a 
spring that makes the water valve in the closed mode 
and use an external mechanism operates by feet to 
move the valve core and opens it against the spring 
resistance. Besides decreasing water waste by 
opening taps at moments of need only and quick 
opening and closing, this way has the advantage to 
prevent the possibility of infection by repeated 
touching of many hands to the tap handle in public 
bathrooms. This method is an alternative to the 
expensive electrical ways.This ways use cutting of 
rays by hand movement in in front of the tap to open 
and closeit. 

 
Fig.1. Available valves, (a) foot operated; (b) knee operated 

 
Fig.2. A basin in a hospital laboratory bathroom 

 
III. WATER CONSUMPTION PATTERNS IN 
ABLUTION FROM THE TAP  
 
Ablution is considered as a typical activity performed 
numerous times daily and consumes huge amount of 
fresh water. Five different tap types are investigated 
for water consumption fashions in ablution from five 
different tap types and more than 100 experimentsare 
analyzed in [1].Sixty experiments are performed to 
obtain primary data about the water consumption 
patterns in ablutionfrom a traditional mechanical 
knobs-mixer tap to measure the percentage of actual 
water use to the total amount of waterflows from the 
tap during ablution time. 
Experiments have been conducted on 60 different 
persons having different sizes, cultures and 
backgrounds in order to identify real consumption of 
water in ablution. Experiments were carried out in the 
spring and fall times where one source of water is 
used because the water temperature is moderate. Slow 
opening mixing traditional taps are used and a 0.001 
liters accuracy flow meter has been installed at the 
water source under the basin. Each ablution case is 
video recorded at 30 frames/second. Through analysis 
of video using Winnows Movie Maker, at playback 
resolution of 0.03 seconds, each video is dissected 
into two groups; water contact clips and water free 
running clips. The total time of each group is 
computed. Table 1 summarizes the obtained results 
where the shaded row indicates times of positive 
usage of water Fig. 3 shows the distribution of 
average ablution action times concluded from the 
experiments with those of positive usage of water on 
left side and times of water wasting on right side. Fig. 
4 provides successive snapshots from an ablution 
video of a recorded sample. The most important 
result derived is that the average actual time of using 
water is only 47.2% of the average continuous time of 
opening the tap during ablution. This means simply 
that about half the amount of water consumed in 
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ablution from a still opening tap can be saved if tap 
releases water only at moments of need. Using 
electronic automatic taps can significantly solve the 
problem but they are costly. 
 
IV. DEVELOPMENT OF A MECHANISM TO 
OPEN TAPS BY FEET 
 
This is the core of this work. The idea of the design is 
based on the use of foot in opening and closing of 
water valves by using an external or internal spring 
that makes the valve in the closed mode. An external 
mechanism depressed by feet will move the valve 
core to open against the spring resistance. This way 
can prevent the waste of water by using foot to 
release water at need only because the use of the hand 
in controlling the flow of tap water is not possible 
while using hands in washing. This method 
accelerates valve opening and closing and prevents 
infection. Some designs are developed to fit the 
existing basin systems without need to change the 
faucets or piping systems. Three different designs are 
listed next. 
 
4.1Installing Twin ½-Inch Lever Type Ball Valve  
This design suits basins having water source valves 
installed in the wall under them. In this design, two of 
lever type-ball valves are installed at the water 
sources under the basin. Two linked pedal pieces 
moves down the valves levers to open them and the 
external spring(s) retain them to the closing position 
when pedals are released.  
 

 
Table 1. Times spent and water used in ablutionfrom the tap 

 

 
Fig. 3. Distribution of average ablution action times 

Fig. 4. Some snapshots from an ablution video recorded sample 
 

 
Fig. 5.Details of ½-inch lever type ball valvesystem design 

 
Fig. 5 gives some design details.Practical 
implementation of an experimental model (shown in 
Fig. 6)has proven its success. Dimensions are flexible 
for different basin types.The pedals are joined to the 
valve levers through flexible wires thus; pedals can 
be folded up to ease cleaning of ground under the 
basin. The pedal function can be stopped by moving 
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the valve lever to its extreme opening position. The 
same mixing faucet is still used to adjust the water 
temperature and flow rate while the pedals are used 
for on/off control and still have some maneuver for 
flow rate control. All parts must be manufactured 
from water resistant materials to avoid corrosion.  
 
Torque required to open the valve is in the range of 
30 kg.cm and the suitable force to be exerted down 
by foot pressure is 3 kg on any side of the pedal.  

 

 
Fig. 6. Application of twin ½-inch lever type ball valve 

 
4.2. Controlling Free Cores Angle Valves 
In this case, the snap ring which snaps the valve core 
is removed. This ring is mounted on the valve core 
shaft and its function is preventing the core from 
slipping inside when it is in the opening position. 
With opening the valve a little bit, the core can be 
moved inside and outside to enable the process of 
closing and opening from an external source. An 
internal or external spring is used to keep the valve 
core in the closing position and a pedal similar to that 
in the first design or other pedal is used to open the 
two valves together. Fig. 7 illustrates a cross sectional 
view in one valve and Fig. 8 shows some pictures of 
design implementation. 
 

 
Fig. 7. A cross sectional view in a free core angle valve 

 
Fig. 8. Implementation of free core angle valves control 

 
4.2. A compact and flexible ablution system design 
A more advanced flexible foot operated-tap control 
mechanism design is shown in Fig.9.This system is 
currently under development by the author to optimize 
its design regarding human factors engineering.The 
system includes the use of two pedals; one is foot-
controlled and the other is knee-controlled. One or 
both pedals can be used and both of them can be 
folded.  

 
Fig. 9. Compact flexible ablution system design 

 
RESULTS AND DISCUSSION 
 
Currently, there are many experiences to reduce water 
wastage followed in public facilities; especially those 
attached to the Masjids, in three main groups as 
follows:  
1. Modifying the design of the tap to speed 

opening and closing and/orthrottling the water 
passage from the tap to reduce its output flow 
rate. 

2. Mixing water with amount of air, and it can be 
used at the same time with the previous method  
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As a tap design modification, it is proposed to use feet 
controlled pedal in opening taps. Two system designs 
have been developed in a way that eases practical 
application on the already installed water valves 
without the need to replace these valves entirely. 
Pedals can be folded up away from the ground for the 
purpose of cleaning or maintenance, which is suitable 
for airports, hotels, and banquet halls. The proposed 
system design is characterized by its simplicity 
besides its low effective cost. 
Any installed tap can be sustained because the same 
mixing tap is still used to adjust the water temperature 
and flow rate while pedal makes the on/off control and 
still have some maneuver for flow rate control. It is 
satisfactory if the user swaps on his socks. 
Alternatively to wash feet, a Muslim can use his wet 
hands to swap on his socks for every time of ablution 
for one day provided that his feet are washed in last 
ablution before wearing the socks. But, for the design 
to suit feet washing it must be modified.One 
modification is to use knees instead of feet to open the 
valves thus, the pedal is to be raised to the level of 
knees and more soft material is used in pedal pads. 
 
CONCLUSIONS 
 
In this work, a mechanical system is proposed to 
prevent infection and decrease water consumption in 
washing, ablution and similar operations.The 
proposed method depends on controlling the water 
flow valve using a pedal instead of hands.The major 
conclusions are as follows: 
 Experiments revealed that around half the 

amount of water consumed in ablution from tap 
can be saved if tap releases water only at 
moments of need.  

 Two system designs have been developed and 
practical trial of both designs showed that they 
are superb in washing of hands, faces, utensils 
and in ablution except for washing of feet 

 People of relevant disciplines have the duty to 
participate in the development of cheap means 
that help in quick close and open of taps. This 
reduces the amount of water waste in a way that 
comforts the user. 

 This is not the end of the research work. The idea 
can be developed and an easier design can be 
established for new constructions that integrates 
the pedal and valves in the ceramic pillar.  
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