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Abstract. In this article a procedure of electric power 
obtaining is presented, based on the micro-hydraulic application 
derived from the supply pressure of water in the cities; this 
constitute a step more toward the objective of sustainable 
buildings (energy and environmentally speaking), and is 
integrated into the generat electrical power management in 
biuldings with the main renewable energy systems for electrical 
supply (basicaly wind and solar energy). The proposed system 
can be more important in non-developed countries, where the 
electric supply is not totally reliable, and the water supply of the 
buildings is made by using water tanks on the top. 
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1. Introduction 
 
The way toward sustainability like new and essential 
paradigm of our society drives to the search of the 
reduction of the energy consumption and the increase of 
the energy efficiency in our buildings, in combination 
with the substitution of fossil energy for renewable 
energy.   
   
Our group has devoted a great effort to contribute to 
energy efficiency in buildings, based on the use of the 
resources, and not only keeping in mind the production 
but especially the contamination that takes place. We 
have worked in strategies of DSM in buildings, with 
renewable resources, especially solar and mini-wind 
energies.   
   
As a step more in that line, a system to use micro-
hydraulics energy to produce electric power in buildings 
is presented, taking advantage of the high pressure to 
which the running water is given to buildings in order to 

assure that it arrives to the housings with more 
unfavorable conditions (essentially higher altitude level).   
 
The final objective, as much of the mentioned previous 
works as of the work here presented, is to advance 
toward the concept of sustainable building, as an 
important pillar for the global sustainability of the 
society.  
 
2.  Description of the system 
 
Buildings feed of drinkable water from the public 
distribution net. To guarantee the feeding to all the 
buildings of the city, this net is pressurized with enough 
pressure so that the most unfavorable buildings (the 
highest and those located in the highest topographical 
altitude levels) can be supplied.   
   
For this reason in many of the supplies, advantage can be 
taken from this differential of pressure, not necessary to 
supply to the buildings that are not under less favorable 
conditions (which are majority), for hydraulic use with 
the goal of electric power production.   
 
It is necessary simply to equip the building with a micro 
turbine that takes advantage of this differential of 
pressure, which activates an electric generator. About 
that basic idea some technical that allow the optimization 
of the use are added such as the use of DSM strategies in 
combination with the rest of renewable energy systems, 
or the construction of a regulation deposit that feeds to 
the building of drinkable water, to optimize the micro-
hydraulic generation.  
 
All the dispositions that can be given in the hydroelectric 
power stations offer different variants of develop the use 
of the hydrological energy. Figure 1 summarize in a 
graphic way where can be adopted every solution. 
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Fig. 1.  Different dispositions of the hydrologic system 
 
 
 

The maximum theoretical power that can supply a 
hydrologic system depends on the heigth difference 
and on the volume of flow through the turbine: 
 

P = Q · ρ ·g · H 
 
 
Where:  
 

P  : Power (W)      
H : Waterfall heigth (m) 
Q : volume of flow through the turbine (m3/s)  
g  : gravity (m/s²) 
ρ  : Water density (1000 kg/m3) 

 
 
In practice this theoretical maximum power calculated 
decreases due to losses that take place in the different 
elements of the hydroelectric system. The most 
important losses occurs in the turbine, in the joining of 
the turbine with the generator and in the generator.  
 
Less importance presents usually the losses in the 
connection wires of the generator with the electric net. 
All those losses can be quantified in order to estimate 
the global performance rate. This performance rate will 
be the product of the rates derived from the losses 

mentioned previously. The global rate can oscillate 
from 0,5 to 0,75. 
 
In the proposed system, the flow is variable depending 
on the necessities of supply of the building, while the 
waterfall height stays practically constant in a 
maximum value (regulation to constant height), 
obtaining the maximum power for every flow value.   
   
The correct design of these two parameters is a 
fundamental point for the good operation of the 
installations, as well as to work with appropriate 
performance rates.   
   
The net waterfall is the height that the turbine can use, 
and it is similar to the difference of total heights 
between the input and the output of the turbine.   
   
From Bernoulli’s equation, the net waterfall power can 
be evaluated for the different types of turbines and 
hydraulic installations. 
 
According to the flow and heigth values, action or 
reaction turbines can be selected. In the system tha has 
been developed in this work, practically in all the cases 
action turbines are more suitable, as can be appreciated 
in Figure 2. 
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Fig. 2.  Action turbine 

 
   

Particularizing the Figure 2, for the case of the building 
that is been dealing with, Figure 3 is obtained. 
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Fig3.  hydraulic diagram of the building 

 
 
3. Description of the systems of 

optimization, supervision, control and 
management 

 
Algorithms of optimization, supervision, control and 
management of the system are also taken into account,  
 

and implemented in PC by means of industrial software. 
The PC is located in the technical room of the building; 
for small buildings a tactile screen can be provided 
instead of PC in the control panel.   

The communication with the different subsystems, as 
well as with (digital and/or analogical) inputs and/or 
outputs that are red/written in any area of the building is 
carried out by means of a WLAN. The chosen software 
to implement the application belongs to SIEMENS ®: 
WinAC ®, for control and WinCC Flexible®, for 
supervision. In both of them optimization routines are 
implemented. 
 

 

4. Conclusions 
 
In this article a procedure of electric power obtaining is 
presented, based on the micro-hydraulic application 
derived from the supply pressure of water in the cities; 
this is a step more toward the objective of sustainable 
buildings (energy and environmentally speaking).  
   
The investigation line is framed into the European I+D+i 
programs for renewable energy and sustainable 
constructions, and besides its scientific contribution, the 
elaboration of intellectual property based on it is been 
processed (models of utility and patents). 
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