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EFFICIENT WATER FIXTURES

Indoor water uses in
the residential sector

Basic Information

Efficient
Fixtures / Actions

Aerators, regulators,

@ Taps

@ Shower

special taps...

Efficient shower heads,

flow restrictors ...

Partial and double flush,,

@ Toilet

]

iy

Washer rl

Dishwashe

@ Others

displacement devices...

» @ More efficient models

_ | Leakage fix,

= change in habbits...



EFFICIENT WATER FIXTURES

eTaps

— Aerators

— Flow switches
— Flow regulators
— Electronic taps

— Thermostatic taps

Basic Information

LOW-FLOW devices

Savings:

up to 59%




EFFICIENT WATER FIXTURES

Basic Information

LOW-FLOW devices

eTaps
*Tollets

— Dams

— Displacement devices
— Fast closing valves

— Partial flush devices

— Double flush devices

-

Savings: 45%

Price:

-

25€




®)

EFFICIENT WATER FIXTURES

Basic Information

LOW-FLOW devices

eTaps
e[nodoros

Shower

— Efficient showerheads

' Savings: 45% e
—Flow switches Price: from 3 to 30€

— Flow restrictors
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THE WATER DEMAND MANAGEMENT PROGRAM

Structure of the Program

Technical:

Aimed to improve the
technology of water
use fixtures

Types of
actions to take

Planning
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THE WATER DEMAND MANAGEMENT PROGRAM

Types of
actions to take

Planning

Structure of the Program

Quick Water Audi?

Educative:

Aimed to modify
users’ habbits

Technical:

Aimed to improve the
technology of water
use fixtures

Discouraging: The tariff basket formula
Based on changes - Ry i

Ol . T, (0 O),F (10
on the water tariff By i
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THE WATER DEMAND MANAGEMENT PROGRAM

Initial
conditions

Goals

Types of
actions to take

Feasibility
analysis

Planning

Structure of the Program

Quick Water Audi?

Educative:

Aimed to modify
users’ habbits

Technical:

Aimed to improve the
technology of water
use fixtures

Discouraging: The tariff basket formula
Based on changes - Ry i

Sl T, (0 ) F, (B0 )
on the water tariff By i
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THE WATER DEMAND MANAGEMENT PROGRAM

Structure of the Program

Initial

conditions |
Implementation
degrees
Goals
Time
Types of schedule
actions to take

Feasibility Monitoring
analysis

Planning immp Development 1

Outcomes
assessment

Conclusion
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THE WATER DEMAND MANAGEMENT PROGRAM

Structure of the Program

|ni'_[if'31| But undermining an easy, straight and
conditions direct calculation of uses and efficiencies,

there are important UNCERTAINTIES:

Goals _ -
« Technical features of efficient
water-use devices
Types of
actions to take * Real preassure avaliable at
consumption points
Feasibilit _
: y « Users’ habbits and response
analysis . .
Interaction device-pressure-

. user
Planning
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SOME IMPORTANT UNCERTAINTIES

Technical Features of Fixtures - Taps

-

\_

Curves obtained by
performing lab tests:

H (bar) = A-[Q(I/min)]?

~

J

Standar aerator:
—Ml— A=0.0153183

Efficient aerator:

A =0.0640011
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Aerators
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SOME IMPORTANT UNCERTAINTIES

Technical Features of Fixtures - Showers

® Standar Showerhead

B Efficient Showerhead 1
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SOME IMPORTANT UNCERTAINTIES

Technical Features of Fixtures - Showers

Pressure (bar)

® Standar Showerhead

B Efficient Showerhead 2

A Efficient Showerhead 3




SOME IMPORTANT UNCERTAINTIES

Practical problems when retrofitting

Breaks when replacing old devices caused by lime build-up



SOME IMPORTANT UNCERTAINTIES

Practical problems when retrofitting

.. and the gas-fed individual
water heater does not work



SOME IMPORTANT UNCERTAINTIES

Practical problems when retrofitting
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SOME IMPORTANT UNCERTAINTIES

The preassure really available

Factors that influence the real preassure
available at the water consumption
point:

e Age and condition of the indoor
piping system

» Average pressure of distribution
network

» Existance of private roof tanks



SOME IMPORTANT UNCERTAINTIES

Unexpeted response by users

Desarrollo de una experiencia piloto de promocidn de productos ahorradores
de agua mediante vales de descuento, en los meses de noviembre y diciemibre
de 2005. Consistio en el envio de una carta a una muestra de|1.000 abonados
de con una invitacion expresa a ahorrar agua mediante la instalacion
de algun producto eficiente en su hogar, para lo gue se les facilitaba un cupdn

de|descuento de 10 euros|por la comprd de cudlguierd de esos productos,

que podian presentar en los comercios adheridos al Plan. Se adjunto a la carta

elltriptico de tecnologias|ahorradoras de agua, donde aparecia la relacion de

l0os comercios colaboradores

La campana se desarrollo en el fiempo vy forma previstos, pero solo se canjearon

cinco vales

Esto hizo gue se considerara gue campanas de este tipo mas

generalizadas no lograrian una respuesta minimamente satisfactoria en lo que
se refiere al ahorro de agua. Los comercios se mosfraron dispuestos a seguir
colaborando en iniciativas de ese tfipo, aungue la escasa repercusion no logro
estimular la demanda de productos ahorradores.




CASE STUDY
Pilot test with 30 appartments

Mediterranean Spanish city
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Stage

Stage

Stage

CASE STUDY
Pilot test with 30 appartments

Mediterranean Spanish city

Selection of efficient fixtures to install

Taps
Fixtures considered: Showers
Toilets

Several manufacturers and models were

16%%%?&“ Kits were prepared

Replacement were performed by professional
plumbers



CASE STUDY
Pilot test with 30 appartments

Mediterranean Spanish city




CASE STUDY
Pilot test with 30 appartments

Mediterranean Spanish city




Stage

Stage

Stage

Stage

Stage

CASE STUDY

Pilot test with 30 appartments

Mediterranean Spanish city

Evaluation of savings

n q S n q| s
Treatment 2019|374 195 | 169 |[351| 15
Control 536 |362| 136 | 493 |375| 13

3

Differenc -11 24
contf. -26, 2,6] 9,9, 37,6]
interval
Savings 35 1/d (9,4%)
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Now, how can we get Into
each fixture individually?
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GETTING INTO DIFFERENT WATER END-USES
1st Way - A Water Consumption Model

A table like this is fulfilled for each end use:

User’s
Need

Hygiene

=

Chosen Solution

Device

Shower

Chosen Tecnology

System

Estandar Head

Operation

2.5 minutes/day

=

Volume of
Water used

3.75 litres/day

Then it is combined with water meter records, and a final table is obtained:

End-Use % Clilonsump. Tech. Features Daily use/cap
cap/day

Toilet 32 48.0 9 I/flush 5.333 flushes
Taps 24 36.0 12 I/min. 3.0 minutes
Shower 25 37.5 15 I/min 2.5 minutes
Washer 13 19.5 60 l/load 0.325 loads
Dishwasher 2 3.0 25 l/load 0.120 loads
Other 4 6.0 -

TOTAL 100 150.0




GETTING INTO DIFFERENT WATER END-USES
1st Way - A Water Consumption Model

alrededor de

CUESTIONARIO CONSUMO DE AGLUA

o/ valar de la vivienda)
TUE: EQUIPANIENT

1 Vil decime de que lipo es s viviends, de ks que b menciono

66, Por dltimo, jestarfa Vd. dispues que le istalaran un contader ndividual de
filtima tecnologi i ONSLUTIO CON MAYCE P

cud ex b antigiadad. de su vivienda T

Y jcwnio iempo levan viviendo en oSl

rivienda ka tizne e propiedad o ex alguilada?

Fr ot ekl
k



Apresentador
Notas de apresentação
66 preguntas no se hacen en 5 minutos.
En nuestra opinión, no es una encuesta demasiado eficiente.

Problemas de la encuesta:
Te tienen que dejar entrar.
Te tienen que contestar la verdad.
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

The other way:

Direct monitoring at the same
user’'s water meter.

Advantages: Accurate results

Disadvantages: High costs



GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

e

1. Replacing meters

2. Data collection

\.

Pulse-emitters

By means of:

Data-loggers

/

\_

* 1 pulse is sent per

» Pulses (volume) are

\

0.1 litre accounted

stored by the logger

every 10 seconds
)




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

4 R
1. Replacing meters

2. Data collection

3. Data process

sot o By this way, different end uses
00130 ; are identied and quantified

ol |

= |:.| (S e T = R



GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

-
1. Replacing meters

2. Data collection

3. Data process

~

0:01:10
0:01:20

1
)
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By this way, different end uses
are identied and quantified



GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

4 R
1. Replacing meters

2. Data collection

3. Data process
\

@ Microsoft Excel
]@Hrl‘l Edicion Wer Insertar Formato Herr

 — By this way, different end uses
00130 ' ; are identied and quantified




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

4 R
1. Replacing meters

2. Data collection

3. Data process
\

@ Microsoft Excel
]@Hrl‘l Edicion Wer Insertar Formato Herr

 — By this way, different end uses
00130 ' ; are identied and quantified




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

-
1. Replacing meters

2. Data collection

3. Data process
\

~

@ Microsoft Excel
]@Hrl‘l Edicion Wer Insertar Formato Herr

0:01:10
IIII] II

| i i i
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By this way, different end uses
are identied and quantified



GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

: )
1. Replacing meters General Results
2. Data collection
Leakage (149
3. Data process Dishwashers (0.5%) e Faucets

(30.3%)

4. Final results Washers (7.7%)

When every use is

analysed, we can get: _
Toilets

e General results (21.8%)

\_ J Showers
(25.7%)




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

~

1. Replacing meters
2. Data collection
3. Data process

4. Final results

When every use is
analysed, we can get:

 General results

* Flow ranges for
every end-use

- J

Showers Faucets

Toilets

4 6 8 10
Faucets - Flow (I/min)

4 6 8
Shower - Flow (I/min)

6 9
Toilets - Volume (I/flush)

12

12

>1




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

N

1. Replacing meters

2. Data collection

Washers

3. Data process

4 6 8
Washers - Flow (I/min)

4. Final results

When every use is
analysed, we can get:

2 4 6
Dishwashers - Flow (I/min)

 General results

Dishwashers

* Flow ranges for
every end-use

- J
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

1. Replacing meters
2. Data collection

3. Data process

Leakage

3 4
Leakage - Flow (I/min)

4. Final results

When every use is
analysed, we can get:

 General results

* Flow ranges for
every end-use

- J
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

By processing stored data, water consumption profile can be
obtained.
Identification of water uses

Double

. . 2
Toilet Flushings * Faucets * :
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

By processing stored data, water consumption profile can be
obtained.
Identification of water uses ¢

SWEIRS

Baths




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

Percentages
according to
end use and
water

temperature

COLD WATER (62%)

Bidets
Baths _(0.8%) JLeakage

(1.1%) (0.8%)

Fauc(e):ts Toilets
(30.8%) (41.2%)

Showers
(25.3%)

HOT WATER (38%)

Bidets | gakage

(5%) 1%
Baths (1%)

(5.8%)
Showers
(F3a5ug§/f§ (52.8%)

TOTAL
HOT+COLD (100%)

Bidets
(3%) Leakage
Bath (0.9%)

0,
(2.9%) Toilets

25.3%)
Faucets

(32.4%)

Showers
(35.6%)
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

By having
metered
each single
water use,
high quality
Information
becomes
now
available

~

Volume per water specific use (litres/day/guest)

4

Faucets Shower [Toilet | Bath | Bidet |Leaks| Total
Cold Water | 170 | 140 (204 |06 | 1.0 | 04 | 534
Hot Water 12.1 | 18.0 - 20 | 1.7 | 0.4 | 34.2
Cold+HotW| 29.1 | 32.0 |20.4 |26 | 2.7 | 0.8 | 87.6
N° of uses (n°/day/guest)
Faucets | Shower Tolet :
Full F. | Partial F.
5.9 0.7 4.8 1.1




GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

Comparison after replacing fixtures in 3 rooms:

VOLUME per end-use (litres/day/quest)
Taps Shower| Toilet Bath Bidé

Water

Leaks | Total

“Savings”: *



GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

Comparison after replacing fixtures in 3 rooms:

# of uses (n°/dia/ocupante)
Toilet flushes

Taps | Shower

Total Partial ‘Extended’
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

Comparison of consumption patterns in 3 different rooms:

Washbasin taps Showers

% Volume

o
€
3
o
>
X

0-180 180-360 360-540 540-720 720-900 >900

0-180 180-360 360-540 540-720 720-900 >900
Flowrate (I/h)

Flowrates (I/h)

Blue and green rooms look more water efficient than red
room
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GETTING INTO DIFFERENT WATER END-USES
2nd - Direct Water Use Monitoring

Comparison of consumption patterns in 3 different rooms:

Washbasin taps
Blue and green rooms

o
€
3
o
>
X

look more water
I efficient than red room
ll s B 0

0-180 180-360 360-540 540-720 720-900 >900
Flowrates (I/h)
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GETTING INTO DIFFERENT WATER END-USES

2nd - Direct Water Use Monitoring

Comparison of consumption patterns in 3 different rooms:

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

o
€
3
o
>
X

Washbasin taps

Al

0-180 180-360 360-540 540-720
Flowrates (I/h)

720-900

>900

However a mean
difference analysis
showed 13%
(questionable) savings
just for the blue room



CONCLUSION

Ricardo Cobacho
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