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Highlights

e Original analysis of 13000 high resolution observations in field at two sites providing novel
insights into water tap use
e Results surprisingly indicate:
o limited difference b/w the consumption by conventional & efficient taps
o Astrong co-relation between the duration of flow and the volume discharged from
taps.
o flow rate has very limited/no impact on the actual water consumption.
e Tap usage duration needs to be optimised and is very much linked with the tap user
behaviour.
e Almost 80% of tap use is to deliver hot water with considerable energy and carbon
implications
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ABSTRACT

The rapid pace of urbanisation comes with considerable environmental implications including
pressures on already stressed limited water resources. In urban areas, most of the water use is
associated with water consumption in buildings. The second largest use of water is via taps.
It is often assumed that water taps with low flow rates can contribute to reduced per capita

water consumption. However, this is based on very little evidence. This paper presents the



26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

synthesis of a 13000 high resolution observations made to investigate the actual water
consumption of innovative (water saving) electronic taps and conventional mixer taps. High
resolution flow-meters and data loggers were fitted into two washrooms in two different
buildings of a higher education institution to record the water use through the basin taps. The
recorded data provided information on duration, frequency of use and volume of water
consumption per use. The data was helpful in identifying trends in hot and cold water use and
therefore can be useful in estimating energy for producing hot water and associated
greenhouse gas emissions. Analysis of the observed data suggests that the low flow taps have
greater mean water consumption per event than the conventional taps and water consumption

is more influenced by user behaviour rather than the technology.

Key words: event duration; low flow rates; taps; water efficiency; energy consumption;

carbon emissions; micro-components

1.0 INTRODUCTION

Water is one of the world’s most precious resources and is crucial for sustaining life.
However, while water resource is arguably constant in quantity, pressures on the resource are
set to increase (Defra, 2008) as its demand is rising. Rapid population increase, especially in
urban areas, increasing household number, changes in life style and climate change are

believed to be the main factors that are driving water demand (EA, 2009a).

Water demand management is viewed increasingly by governments, agencies and water

utilities, not only as a potential means of aiding the security of the future water supplies, but
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also as a tool to reduce the resulting environmental implications (Beal and Stewart, 2014).
Reducing water consumption saves energy either directly on site at household level or offsite
at water abstraction, treatment and distribution points. For example, using less water at
household level reduces the amount of energy needed to abstract the water, process at a
treatment plant, pump it from a storage tank and heat it at home. It also saves the energy

required to treat it at a wastewater treatment plant and pump it for disposal.

In the UK, for example the concept of the water demand management or water efficiency is
progressively gaining recognition and has led to a number of initiatives established by the
government to promote efficient and sustainable water use. For example, in England and
Wales, the twin track approach, which seeks a balance of resources development and demand
management, is considered as necessary to maintain supplies in the future and to help
improve resilience against climate change (EA, 2009a). With such approach, options that
reduce demand rather than increase resources is considered first, as they provide benefits for
adapting to and limiting the extent of climate change and the principles of sustainable
development. Similarly, the government’s Future Water (Defra, 2008) aims reducing per
capita consumption of water to an average of 130 litres per person per day by 2030, or
possibly even 120 litres per person per day depending on new technological developments

and innovation.

A microcomponent-based approach is a favoured water demand management strategy, widely
proposed and sometimes implemented. For example, as part of Preston Water Efficiency
Initiative, new dual flush toilets and low flow showers were installed into a number of
dwellings, while water efficient urinals and push taps were fitted into a school and leisure

centre (Boarder, et al, 2009). It was reported that the installation of dual flush toilet and low
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flow showers had resulted in 25% water saving. UK water service providers are required to
use microcomponent data in demand forecasts and planning (EA, 2009b; Ball et al, 2003).
Similarly, the importance of water efficient technologies in reducing domestic water
consumption is expected to be reflected in the revised Building Regulations, via the inclusion
of New National Technical Standards (SES, 2015). Water efficiency levels will also be part
of independent certification schemes such as Home Quality Mark (HQM) (BRE, 2015).
Additionally, in an effort to encourage businesses to invest in water saving and water quality
improvement technologies, the UK government introduced in 2001 an Enhanced Capital
Allowance scheme (HRM&C, 2014). The Scheme enables businesses to claim 100% first
year capital allowances on investments in technologies and products that improve sustainable

water use.

Domestic taps (kitchen and basin taps) are the most frequently used water using
microcomponents, representing more than one-third of the domestic water consumption
(MTP, 2008a). Their daily water consumption is determined by the frequency of use, duration
of use (event-duration) and the flow rate of the tap. The frequency of use and the event
duration are dependent on user behaviour, while the flow rate is determined by the
technology and is governed by several physical factors, including water pressure and specific

tap design.

In the UK, the flow rates of taps are measured against British Standard BS5412. The current
requirement for flow rates in taps is based around minimum rather than maximum flow rates,
which makes the availability of data on maximum flow rates limited (Marshallsay et al,
2007). In the USA and Australia, different standards and ratings apply to taps intended for

different uses. An American basin and kitchen taps (faucets) are supposed to deliver 8.3
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litres/minute and 9.5 litres/minute at a pressure of 4 bar, respectively (FEMP, 2002).
Similarly in Australia, a basin tap with a flow rate of between 3.0 and 4.5 litres/minute
achieves an AAA rating, but the same rating (AAA) is awarded if a kitchen tap delivers
between 7.5 and 9 litres/minute (Wilkenfeld and Associates, 2003). Therefore, as the water
efficiency rating of a product is awarded relative to its application, manufacturers are

required to mark their taps with their intended purposes (e.g. basin tap, kitchen spout, etc).

As mentioned above, water consumption through domestic taps constitutes a significant
proportion of the total domestic water use. It is believed that water flow from tap outlets is
often in excess of what is required. Therefore, more water efficient taps could in principle

lead to reduction in domestic water use, compared to standard taps.

The proportion of water consumption by taps is likely to rise in the coming years as other
water efficient microcomponents, such as WCs and white goods are increasingly installed.
Consequently, a number of low flow taps, designed to be water efficient, are increasingly
coming into the market. There is a considerable number of water saving tap technologies

featuring in the qualifying ECA technologies list (Defra, 2009).

There is a growing claim by manufacturers that water saving taps can reduce water usage by
50% - 85%. However, recent studies conducted on water use draw widely varying
conclusions, and as a result, there are widely varying estimates about the extent to which
installing or retrofitting low flow taps saves water. Neve (2006) reported significant water
saving (50%) resulting from retrofitting push taps. Similarly, Mayer et al/ (2000) estimated
modest savings (13%) after installing tap (faucet) aerators, to reduce flow rates of taps, as

part of retrofit. Conversely, Hills ef al (2002) concluded that water efficient (low flow) taps
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have greater water consumption per event than the conventional taps. Because of the
uncertainties surrounding water use of taps, Gleick ef a/ (2003) chose not to model any
savings from installing low-flow taps. Instead, they provided an estimate of overall water use
by taps, based on the finding of the “residential end use of water” (REUW) study — 41 (10.9
gallon) litres/capita. day. They assumed that this rate of water use would not change in the
future. Keeping in view of such conflicting results, it was decided to carry out an independent
study to examine the actual water consumption associated with conventional and innovative

water efficient taps and the results have been discussed in this paper.

2.0 METHODOLOGY

To evaluate the implications of the flow rates of taps on their performance in terms of
resources consumption, the water use of conventional taps and innovative water efficient
electronic taps were monitored. For this purpose, high resolution flow meters and data
loggers were installed in two of the University of Exeter’s toilets — one in Newman Building

Lecture Hall male toilet and one in Harrison Building ground floor female toilet.

Four conventional mixer taps are in the Harrison Building toilet. The taps are deck mounted

single-taphole with dual controls — one for the cold water and one for the hot water (Figure

1.

Similarly, four (mains powered) deck mounted electronic taps with pressure compensating
aerators (Figure 2) are installed in the Newman Building toilet. When a user puts their hands
under the tap, an infra red sensor detects their hands and a solenoid valve opens. The tap

remains open whilst there is motion in front of the sensor and once the user removes their
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hands, the electronic automatically closes the solenoid valve. In addition to this, thermostatic
valves (Figure 3) have been incorporated into the system, which have sensors that activate the

cold water flow if the temperature of the flowing hot water reaches about 38°C.

Figure 1 Conventional mixer tap

Figure 2 Electronic tap

Figure 3 Thermostatic mixer valve

Two multi jet water meters were fitted in each of the toilets — one for cold water and one for
hot water. Over 150 tests were carried out to calibrate the performance of the flow meters and

it was found that they provide one pulse output per 0.25 litres (+/- 5%).

An Eltek 1000 Series Squirrel data logger was fitted to register the pulses produced by the
flow meters. The loggers can store 250,000 readings and the logging interval of the data
loggers was set to two seconds. This short logging interval was intended to provide sufficient
information on water use characteristics of the monitored taps. The collected data was
processed with Darca Software, which is designed to communicate with the data logger. The
software performed two functions: downloading data from the data logger and exporting it

into spreadsheets.

To distinguish between two distinct tap use events, in this study, if the time between two
pulses was equal to or less than ten seconds, it was considered as one “use event” and the
water consumption of that use event was assumed to be the sum of the flows (water used in
the sub-events). Similarly, if the interval between two pulses (openings) was greater than ten

seconds, they were considered as separate “use events”.

3.0 RESULTS
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The monitoring equipment provided information on the characteristics of the water use events
such as volume of water used per event, event duration (tap running time), and hot/cold water
split. The flow rate (litres/minute) of each use event was estimated by dividing the event’s

volume of water use by its duration (running time).

3.1 Conventional mixer taps

For the conventional mixer taps, more than 6400 events were recorded. The total water
consumption during these events was approximately 4403 litres, about 92% of which was
through the hot water tap. In Figure 4, the pulses recorded in the data logger were translated
into volume of water used per event. Based on the recorded events, the estimated mean water
consumption was 0.68 litres per event. As the figure indicates, more than 95 percent of the

events used less than two litres.

Figure 4 Distribution of water consumption per use event for conventional mixer taps

As the figure shows, the observed data of the water consumption per event skewed positively
(with skewness value of 1.9). With more than 2200 events, the mode was found to be 0.25

litres per event, while the median was 0.5 litres per event.

The duration of each event was also recorded and summarised in Figure 5. The figure
illustrates that event durations vary widely ranging between 3 and 45 seconds per event.
However, (with 2288 events) 3 seconds was found to be the mode, while 5 and 7 seconds per

event were the median and the mean of the recorded event duration, respectively. More than
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94 percent of the events lasted for less than 18 seconds. As with the water consumption, the

figure indicates that the recorded data of the event durations was highly skewed right (2.6).

Figure 5 Distribution of event duration for conventional mixer taps

There are two factors which influence the amount of water used by the taps for any given
event — the flow rate of the tap and the event duration. In addition to the tap design, certain
physical parameters such as the local pressure at the time of event and the degree to which
the tap has been turned on determine the flow rate. The flow rates of recorded water use
events were analysed and the mean flow rate was found to be 5.5 litres/minute, whilst both
the mode and the median were 5 litres/minute. However, the flow rate of certain extreme
events was as high as 11.6 litres/minute and as low as 3.2 litres/minute as shown in Figure 6

(3 day sample).

Figure 6 Sample of the estimated flow rates of events for conventional taps

The influence of the flow rate on the water consumption of the events was evaluated (Figure
7). The figure illustrates that high flow rate does not necessarily lead to greater water
consumption. Based on the observed data, there are many events with high flow rates which

use less water than low flow events.

Figure 7 Influence of flow rates on water consumption for conventional taps

Figure 8 compares the water use of events with their running time (event duration). Clearly
there is a strong relationship between the duration of an event and its water consumption. The
event duration of an event is mainly determined by user behaviour and as shown in Figure 9,
is largely independent of tap flow rate. Therefore, this indicates that installing water saving

tap technologies alone is not sufficient to achieve the required water efficiency level.
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Figure 8 The relationship between event duration and water consumption for conventional taps

Figure 9 The influence of the tap flow rate on event duration

3.2 Electronic taps

Some 7489 use events were recorded for the electronic taps, in which approximately 5258
litres of water were consumed. The records showed that more than 4679 litres (89%) were
from the hot water system. Figure 10 summarises the distribution of the events’ water
consumption, which ranged between 0.25 to 3.25 litres. The arithmetic mean, the mode and
the median of the recorded per event water use were found to be 0.7, 0.5 and 0.5 litres,
respectively. The skewness value of the recorded data for water consumption per event was

found to be 1.86 (positively skewed).

Figure 10 Distribution of water consumption per use event for electronic taps

It was observed during the monitoring that on certain (rare) occasions, the electronics failed
to close the solenoid valve and the tap remained open well after the user removed their hands,
resulting in longer running times thereby leading to a relatively higher volume of water
consumption. However, since only three of these events were recorded, their inclusion or
exclusion from the analysed data did not have significant influence on the statistical

properties of the events’ water use.

In addition to the technology-defect caused incidents, during the monitoring programme, it
was observed that two or more taps were sometimes used simultaneously. Clearly, these
events provide greater pulses per logging interval. In the data processing stage, these events
were identified with the number of pulses per logging interval. Recording more than one

pulse per logging interval suggests more than one tap use.

10
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The event duration with electronic taps varies significantly ranging from 3 to 37 seconds per
event (Figure 11). The mean, the mode and the median of the event duration were found to
be 9, 3 and 7 seconds per event, respectively. However, the figure shows that, as with the
conventional taps, the observed data of the event durations was positively skewed (with

skewness value of 1.8).

Figure 11 Distribution of event duration for electronic taps

As discussed earlier, the water consumption per event is a function of the flow rate and the
event duration. The estimated flow rate of the recorded events with the electronic taps ranged
from 3.5 litres/minute to 7.1 litres/minute. The mean flow rate, the mode and the median
were all 5 litres/minute. As shown in Figure 12, the flow rates of the electronic taps were
relatively uniform compared to those of the conventional mixer tap. Unlike the conventional
mixer taps (with which the users could influence the flow rate by manipulating the flow
controls), the flow rate of an electronic taps is governed by the design factors (such as
inserts/aerators) and the local pressure at the mixing valve. It was found that events which

used cold water normally had higher flow rates than the events which used hot water alone.

Figure 12 Sample the estimated flow rates for the electronic taps

Similar to the conventional mixer taps, the event duration has significant influence on the
event water consumption (Figure 13), while there is weak relationship between the flow rate

and the taps’ water use per event (Figure 14).

Figure 13 Influence of event duration on water consumption for electronic taps

Figure 14 Influence of flow rates on the water consumption for electronic taps

3.3. Comparing the performance of the two types of taps

11
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A summary of the statistical analysis of the recorded data is shown in Table 1.

The mean water consumption per event associated with the conventional and electronic taps
were found to be 0.68 and 0.7 litres, respectively. Similarly, the mean flow rates of taps were
5.5 litres/minute and 5 litres/minute for conventional mixer taps and electronic taps, while
their mean event durations were 7 and 9 seconds, respectively. Note that the electronic taps
have a delayed shut-off time of about 2 seconds, which causes an extra water flow thereby

offsetting any savings that might result from the slightly lower average flow rate.

A number of #-test tests were conducted on the two data sets, assuming unequal variance, to
evaluate the statistical significance of the difference between the conventional and electronic
taps in terms of their water use characteristics such as water consumption per event, event
duration and flow rate. For example, the observed data of the two types of taps showed that
electronic taps have slightly higher mean water consumption per event than the conventional
taps. The result of the #-fest indicated this higher mean water consumption associated with the
electronic taps is statistically significant at the 95% confidence level. Similarly, the electronic
taps have longer mean event duration than the conventional taps, which (based on the result
of the t-test) is statistically significant (Table 1). It is important to note that electronic taps
have a delayed shut-off time of about 2 seconds, which causes an extra flow thereby
offsetting any savings that might result from the slightly lower average flow rate. The higher
mean water consumption per event associated with the electronic taps is perhaps as a result of

this longer mean event duration.

Table 1 Summary of the statistical analysis of the taps water use data

12
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4.0 DISCUSSION

As domestic water consumption consists of several microcomponents (e.g. WCs, showers,
baths, basin taps, kitchen taps, dishwashers and washing machines), progress in water saving
technologies is considered important for achieving water efficiency measures. For example,
the compliance of water efficiency targets in independent certification schemes (e.g. HQM)
and building regulations is assessed based on the characteristics of the water using micro-
components installed (CLG, 2010; UK Government, 2010). Domestic taps (kitchen and basin
taps) form part of such water using micro-components — particularly hot water using ones.
Therefore, as residential end uses of water can be responsible for substantially more
greenhouse gases emissions than upstream (water supply and delivery) and downstream
(wastewater) operations put together (EA, 2008), strategies aimed at reducing energy
consumption and greenhouse gases emissions in the urban water cycle could benefit from

improving the water efficiency of domestic taps.

The per “use event” water consumption by domestic taps is determined by the tap’s flow rate
(litres/minute) and the event duration (minutes). Therefore, it is clear that if the running time
is kept constant, taps with low flow rates will result in reduced per event water consumption.
However, it was observed during the monitoring that the actual flow rate of the conventional
mixer taps is almost always lower than their nominal' flow rates. This is in agreement with
the conclusions of the Market Transformation Programme (MTP, 2008Db). It also confirms the
basics of the water efficiency assessment methodology of the recently withdrawn Code for

Sustainable Homes (CSH). In the CSH, the actual flow rate of a conventional tap is assumed

! The maximum flow rate of the tap within the nominal working conditions - the flow rate when the tap is fully
opened.

13
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to be two-third of its nominal flow rate. However, of the observed data, it appears that

predominantly the actual flow rate is at or below one-third of the nominal flow rate.

4.1 Comparison of the results with past studies

(a) Water consumption per event

The water consumption per “event use” observed in this research is significantly lower (0.68
and 0.7 litres/event for conventional and electronic taps, respectively) than the findings of the
Millennium Dome study. The Millennium Dome study carried out to evaluate the water
efficiency of certain water using micro-components, concluded that the conventional swivel
taps use significantly less water per washroom-visit than the purported water efficient
electronic taps (Hills et al, 2002). The study showed that the average water consumption per

washroom-visit by conventional taps and electronic taps were 0.9 and 1.8 litres, respectively.

The difference between the results of the two researches can be attributed to their difference
in methodologies. One of such differences lies in the logging intervals — the Millennium
Dome study adopted 5-minute logging interval compared to 2-second interval with the study
presented in this paper. In addition to this, the Millennium Dome experiment assessed the
water use of various micro-components including WCs, taps and urinals using water meter
and entrant reading. Therefore, it was not possible to determine the exact water consumption
by each micro-component in the washroom. A correction coefficient was applied to take

account of the fact that not all washroom entrants used all micro-components.

(b) Average flow rates and events duration

14
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A research conducted by the WRc reported considerably lower average flow rate (3.54
litres/minute) and significantly higher average event durations (39.27 seconds) for internal
taps (MTP, 2008c) compared to the findings of the study presented in this paper. Roberts
(2005) found an average taps flow rate of 3.3 litres/minute and average event duration of
between 20 and 25 seconds. However, in Roberts study, the majority of the events lasted in 5
or 10 seconds. Both of the studies were conducted in residential buildings where, in addition
to hand washing, taps fulfil many functions such as vessel/kettle filling, dish washing,
shaving etc. These functions could affect the water use characteristics of taps and could be

responsible for average larger durations.

Additionally, differences in research tools and methodologies (such as water meter
resolutions and data logger intervals) can contribute to the difference between the measured
results of the researches. As mentioned earlier, the water meters used in our study provided
one pulse output per 0.25 litres and the data logger interval was set to two seconds. In
Robert’s study, the data logger interval was set to five seconds and the water meters produced
72 pulses per litre. Logging interval can influence the estimated event duration which is
inversely related to the flow rate — that is for a given volume of water use, the flow rate
decreases as the event duration increases. With regard to WRc’s, water use characteristics of
taps were estimated based on data derived from whole house water consumption rather than a

data collected at micro-component level (Clarke et al, 2009).

In addition to this, it was observed that with both types of taps, the relationship between the
flow rate and the volume of water use per event was weak (Figures 7 and 14). This is in

contrast with the widely held view that per capita daily water consumption rises linearly with

15
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the flow rate. But it supports the findings of researches conducted to evaluate the
performance of water efficient micro-components including internal taps. Mayer et al (2003)
reported no water savings resulting from retrofitting pressure compensating aerators (with 8.8
litres/minute and 6 litres/minute for kitchen and basin taps, respectively) into conventional

taps.

As more than 60% of the time, the manually operated conventional tap users turn on the taps
to a level that could deliver a flow rate ranging between 5 and 6 litres/minute, it can be
assumed that this range of flow rate is the optimum one for hand-washing function. It can
therefore, be concluded that no significant water savings can be obtained from
installing/retrofitting tap technologies delivering 5 litres/minute or above. It was because of
this reason, together with the longer event duration that the electronic taps have higher per
event water consumption than the (monitored) conventional taps, despite the latter’s
considerable greater nominal flow rate. However the performance of taps with flow rates

below this range (5 — 6 litres/minute) requires further investigation.

Analysing the observed data shows that the amount of water consumed per event increases
with the event duration (Figures 8 and 13). As mentioned earlier, the event duration is
governed mainly by the user behaviour and is independent of the tap’s flow rate (Figure 9).
The fact that event duration has such significant implications on taps’ water use brings focus
on the importance of non-structural water efficiency measures such as user education or

pricing.

5.0 THE IMPLICATIONS OF THE STUDY FINDINGS
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With regard to taps water consumption, the microcomponent-based water efficiency
assessment approaches assume a linear relationship between the volume of water used, the
nominal flow rate of the tap under consideration, the frequency of use and the event duration.
However, this study confirmed the less predictable and rather complex user behaviour is the
most significant variable in forecasting the water use of the taps, particularly in commercial
(non-residential) buildings. Clearly, while it is easy to determine the flow rate of a tap under
given water pressure, the actual pattern in which it will be used is more complex than is
commonly modelled. Note, the current national water efficiency calculator considers the user

behaviour as constant (CLG, 2009).

In addition to this, this study has confirmed that the flow rate of the taps during the use is
lower than their nominal flow rate. This is an important finding in the context of water
efficiency assessment approaches as the investigated water low flow taps are highly unlikely
to result in reduced water consumption. This is because; the vast majority of the uses or the
optimum flow rates are already equal or well below the flow rates of the innovative water

saving taps.

The observed data shows that over 80% of the water consumption was via hot water taps. The
amount and source of energy (e.g. gas, electricity) required to produce hot water has a direct
bearing on the extent of greenhouse gas/carbon emissions. Assuming that there is a very
marginal difference in the volume of water discharged through the two studied types of taps,
calculations were made to quantify the proportional contribution of each micro-component in
terms of its water and energy use and resulting carbon emissions (Figure 15). The figure
suggests that although the second largest water consumption is via taps, the energy and

carbon footprint of water use via taps is the highest among all the micro-components.
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Previously very rightly low flush volume WCs were promoted to achieve reductions in per
capita water consumption but their net contribution to carbon reduction targets is negligible,
since they do not use hot water. The Climate Change Act 2008 commits the UK to reducing
emissions by at least 80% in 2050 from 1990 levels (Committee on Climate Change, 2015).
Water efficiency via taps can potentially contribute towards reduction in carbon emissions.
However, this would probably require the implementation of measures that can influence

water users’ behaviour rather than the promotion of low flow taps.

Figure 15 Relative share of micro-components towards water and energy consumption

and resulting carbon emissions (adopted from Fidar et al, 2010)

6.0 CONCLUSIONS

The analysis of the observed data indicated statistically significant difference between the
conventional mixer taps and low flow electronic taps in terms of their water use
characteristics such as volume of water per event, event duration and flow rate. The study
found that low flow rate electronic taps have higher mean per event water consumption than
conventional taps. It was also estimated that conventional taps have greater flow rate than the
electronic taps, while the latter have longer mean event duration. Similarly, it was observed
that the event duration is governed mainly by the user behaviour and is independent of the
taps’ flow rate. The findings suggest that as water consumption of domestic taps does not
increase or decrease linearly with the nominal flow rate of taps, the performance of the low

flow taps require to be carefully assessed.
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The data of the recorded events provided information that indicates that practically event
durations have greater implications on the water consumption by domestic taps than the
nominal flow rate. This brings the focus on the importance of non-structural water efficiency
measures (measures that can influence user behaviour) such as user education or pricing in
achieving the required water efficiency targets. In addition to this, the observed data shows
that over 80% of the water consumption was via hot water taps. The amount and source of
energy (gas electricity) required to produce hot water has a direct bearing on the extent of

greenhouse gas/carbon emissions.
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Figure 1 Conventional mixer tap



Figure 2 Electronic tap



Figure 3 Thermostatic mixer valve
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Figure 4 Distribution of water consumption per use event for conventional mixer taps
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Figure 5 Distribution of event duration for conventional mixer taps
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Figure 6 Sample of the estimated flow rates of events for conventional taps
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Figure 7 Influence of flow rates on water consumption for conventional taps
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Figure 8 The relationship between event duration and water consumption for conventional taps
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Figure 9 The influence of the tap flow rate on event duration
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Figure 10 Distribution of water consumption per use event for electronic taps
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Figure 11 Distribution of event duration for electronic taps
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Figure 12 Sample the estimated flow rates for the electronic taps



Water use (litres/event)

3.5

2.5

R2=0.9705 A a

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
Event duration (seconds)

Figure 13 Influence of event duration on water consumption for electronic taps
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Figure 14 Influence of flow rates on the water consumption for electronic taps
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Figure 15 Relative share of micro-components towards water and energy consumption and resulting
carbon emissions (adopted from Fidar et al, 2010)



