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A B S T R A C T

A general concern when considering the implementation of domestic grey water recycling is to
understand the impacts of system factors on water saving efficiency. Key factors include house-
hold occupancy, storage volumes, treatment capacity and operating mode. Earlier investigations
of the impacts of these key factors were based on a one-tank system only. This paper presents the
results of an investigation into the effect of these factors on the performance of a more realistic ‘two
tank’ system with treatment using an object based household water cycle model. A Monte-Carlo
simulation technique was adopted to generate domestic water appliance usage data which allows
long-term prediction of the system’s performance to be made. Model results reveal the constraints
of treatment capacity, storage tank sizes and operating mode on percentage of potable water
saved. A treatment capacity threshold has been discovered at which water saving efficiency is
maximised for a given pair of grey and treated grey water tank. Results from the analysis suggest
that the previous one-tank model significantly underestimates the tank volumes required for a
given target water saving efficiency.
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1. Introduction

In a world of increasing population, urbanisation
and consumption, prudent management of water
resources has never been more important. One element
of a water conservation strategy is that of grey water
recycling, in which used water from the bathroom
hand basin, shower and bath is recycled for toilet flush-
ing and/or gardening watering. Treated grey water
represents water whose quality is sub-drinking stan-
dard, but is suitable for uses such as garden watering

or toilet flushing. Domestic grey water recycling has
found some applications in the drier parts of devel-
oped countries such as Australia [1] and the USA [2]
and more niche markets in Germany [3], Netherlands
[4], Greece [5], Canada [6] and Sweden [7]. In Australia,
dual pipe system for potable water and treated grey
water is commonly installed in new development
buildings in recent years [8]. In Tokyo, grey water
recycling is mandatory for buildings with a floor area
over 30,000 m2 or with the potential to reuse at least
100 m3/d [9] and there have been other ‘keynote’ appli-
cations at large scale elsewhere (e.g. the London
Millennium Dome, in which around 500 m3 of water�Corresponding author
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