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Abstract: The rainwater is a result of atmospheric precipitation. Its utilization is justified for domestic and industrial uses due to 
water quality and availability, taking into account the necessary management of scarce natural resources and unlimited needs of man, 
in the context of climate changes. The rainwater harvesting requires the application of environmental technologies contributing, this 
practice, to environmental protection, to a more sustainable architecture and the improvement of human life quality. Given the 
growing interest of the subject in question, this article aims to contribute to a better insight into the potential of a collection system 
and rainwater harvesting for a family house in Portugal, replicable in both rural and urban contexts.  
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1. Introduction 

The use of rainwater for compatible uses with 

non-potable water (of lower quality) represents a 

measure that enhances the reduction of the use of 

potable water provided by the public distribution 

network. 

The use of rainwater is an ancestral practice that has 

been abandoned over time as the public supply 

systems have been implemented. Currently, there has 

been an increasing interest of rainwater usages, taking 

into account the need to manage natural resources in a 

sustainable way, as a measure of adaptation to climate 

change. 

Rainwater is an alternative to drinking water, 

helping to overcome the problem of scarcity for uses 

such as: gardens and garden irrigation; floor and car 

washes, flushing, compatible commercial uses 

including the roofing of buildings in the hot season; the 

cooling of machinery and equipment; cleaning services; 

fire control; a watering of green spaces; car washes, 

decks and clothes, and a replacement of evaporated 

water from swimming pools and tanks. 

The lack of Portuguese legislation to regulating the 

use of rainwater in non-potable urban uses, such as the 

use of appropriate technologies and equipment and 

rules to avoid potential dangers to public health, has 

been an obstacle to this practice. On the other hand, it 

should be added that the legislation in Portugal, in 

particular the Portuguese law, Regulatory Decree No. 

23/95, of 23/081 [1], precludes the feasibility of this 

technique in indoor networks of buildings. 

Notwithstanding this limitation, the 

PNUEA—National Program for the Efficient Use of 

Water [2] encourages the use of rainwater and is 

approved by Ministers Council Resolution (RCM No. 

113/2005, of 06/30) [3]. 

The use of rainwater must take into account the 

concept of efficient use, rational use and water 

conservation [4]. It is understood by efficiency of 

water abstraction the relation between the useful 

consumption and the effective demand of it. The 

rational use of water is a subjective concept that 
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since in an independent network. 
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depends on the ecological awareness of each consumer, 

taking into account the better management and 

conservation of this scarce resource. 

Rainwater must therefore be treated appropriately 

according to the quality and intended use, which will 

be dealt with below. 

2. Pluvial Water Supply Systems 

Rainwater supply technologies are simple to install 

and easy to use, but unfortunately they have been 

neglected in architectural designs in single-family 

buildings, for various reasons. Nowadays, the high 

sense of environmental awareness has aroused both 

interest and attention to this theme in both consumers 

and designers. 

Rainwater can be stored in several ways: in dams, 

ponds, water boxes, reservoirs and cisterns. The 

storage efficiency of water is closely related to losses. 

The largest losses occur in open systems, through 

infiltration and evaporation such as dams and ponds, 

which do not maintain water quality due to the 

introduction of organic matter and other pollutants. 

Closed retention systems have lower losses and lower 

risk of contamination from organic matter, particulate 

matter and other substances. 

A rainwater supply system consists of the following 

components: capture, transport, filtration, storage, 

distribution and treatment. 

The catchment represents the collection surface of 

the water (roof, roof terrace, etc.) whose quality 

depends on the roof material, the weather conditions 

and the surrounding environment. As an example, 

ceramic tile, slate or galvanized iron are materials that 

ensure good water quality in the collection systems. 

The water transportation is ensured by the gutter, 

guttering and dropping pipes towards the reservoir, 

being advisable in storage systems PVC, aluminum or 

galvanized iron. Both PVC and aluminum are the 

most resistant to corrosion compared to galvanized 

iron with a shorter service life. 

Filtration involves the removal of debris and dust 

from the water before it is conducted to the tank/by 

screeners and filters. 

In the market there are a huge variety of filters of all 

sizes and materials, and PVC is advisable. These 

accessories are those that require the most maintenance 

under pain of clogging and the development of 

pathogenic organisms and should be easily accessible. 

Tanks or cisterns are the storage components. 

High-density polyethylene and buried industrial 

reservoirs are recommended, which, once protected 

from exposure to light and heat, maintain the water 

quality for longer [5]. 

The water volume to be used depends on the initial 

runoff coefficient, the average annual precipitation 

accumulated at the site, the catchment area and the 

hydraulic efficiency value. If the design of a dwelling 

contemplates a root rainwater supply system, the 

better the rainwater storage capacity. 

The water distribution to the domestic rainwater 

network is by gravity or by pumping. 

Treatment is the phase that requires more attention 

especially in the case of drinking water. 

Figs. 1 and 2 represent the main components of 

rainwater supply system. 

The system presented in Fig. 3 is intended for 

rainwater use for various domestic purposes that do 

not require the use of drinking water.  

The system consists of an underground reservoir, a 

filter and a control unit. Rainwater collected through 

the conduit system is routed to the filter placed at the 

entrance of the reservoir in an inclined manner so that 

the waste is sent to the public rainwater drainage 

system. At the end there is a check box with a 

non-return valve to prevent the backflow of 

contaminated water. The aspiration of the water inside 

the tank takes place 15 cm below the surface, through 

a tube floating with a float, minimizing thus, the 

“aspiration” of suspended materials. The control unit 

(central unit) has an electric pump that pumps the 

rainwater to the dwelling and avoids the return of the 

drinking water when the reservoir is depleted. 
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Fig. 1  Underground reservoir representation.  

 

Fig. 2  Filter representation. 

 
Fig. 3  Rainwater supply system scheme applied to a dwelling [6]. 
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3. Quality and Treatment of Pluvial Water 

The use of rainwater must be adequately treated, 

depending on the intended purpose, including 

filtration and disinfection. As a rule, its quality is 

reasonable when there is no next pollutant source. 

In the case of non-potable use (washing, garden 

watering and gardening and flushing), treatment is 

reduced to simple filtration. The non-addition of 

disinfectant, such as chlorine, makes the water 

suitable for watering plants, unlike public water. 

The water quality is affected by the presence of 

organic matter (bacteria, fungi and algae, leaves, 

remains of dead animals, fecal matter), particulate 

matter (dust and soot in the air) and other materials on 

the catchment surface (calcium, nitrate, magnesium, 

etc.). 

Poor filtration of rainwater contributes to the 

sedimentation and increase of organic matter in the 

reservoir, affecting the quality of the stored water 

(odor, color and pH), requiring pumping or extraction 

by siphon or disinfectant addition or correction water 

acidity by the calcium oxide (CaO) addition. 

In the case of drinking water, it is desirable that the 

pH be between 6.5 and 8.5 and complies with the 

following organoleptic, physics-chemical parameters 

and undesirable substances in excess according to the 

Tables 1-3 [7].  

For use in washes it is recommended that the water 

be soft, this is, hardness less than 60 mg/L of calcium 

carbonate (CaCO3) [8]. 
 

Table 1  Organoleptic parameters of drink water quality. 

 
 

Table 2  Physicochemical parameters of drink water quality. 
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Table 3  Parameters related to the presence of other substances in drink water. 

 
 

4. Conclusions 

The water supply systems are more economically 

interesting when the catchment areas are larger and 

when there is a greater diversification of the uses, 

being compatible with the terraces of the buildings. 

The numerous advantages of installing such a 

system are, by way of example, the following: 

 Contributes to water conservation; 

 Reduces dependence on underground reserves; 

 Reduces water consumption in the public 

network; 

 Reduces operating costs of water supply systems; 

 Reduces the use of public drinking water for 

compatible uses (washing, watering, sanitary water); 

 Water quality for garden watering is higher than 

the public water supply due to the absence of 

disinfectants that have an abrasive effect on materials 

and plants; 

 It contributes to the floods control and to the 

renaturation of the terrestrial hydrological cycle. 

As the main disadvantages, we can point out the 

significant initial cost, whose investment recovery 

period, in the case of a single/two-family dwelling, is 

over 10 years [4]. 
Both, central and local government should 

encourage the implementation of these systems 

through technical support and the granting of 

economic and fiscal benefits, on the one hand. On the 

other hand, state and local authorities must specify 

technical standards to guarantee commercial solutions 

quality, as well as the standardization of labeling and 

the feasibility of installing these systems in indoor 

networks to buildings. 

This architecture exercise, in the current context of 

climate change, should contribute to the correct 

management of natural resources, from a perspective 

of economic, social and environmental sustainability. 

The implementation of these technologies does not 

require large investments and is more successful when 

implemented from scratch at the design/project stage. 

This article aims to draw the attention of 
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architecture professionals to the issue of water 

management as a scarce resource and the contribution 

they can make in minimizing the effects of climate 

change and in favor of a sustainable architecture. 
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