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SUMMARY 

 

This project seeks conduct a technical and economic study of a solar thermal and other of 

biomass in the residence "T16" located in Wroclaw, Poland. 

 

We will proceed to a remodeling of that building, in which to improve energy efficiency and 

insulation have introduced various systems in the building structure that reduce energy losses 

thereof. Two clear examples of this are the introduction energy improvement Coteterm 

insulation in the building's facade, with large insulating qualities that reduce our heat loss, and 

other insulation in the walls of the inside of the building. Another aspect in this summary is the 

modification of the stairs to so to comply with Fire Technical Code. Here are three examples of 

multiple renovations we have done to the building. 

 

Furthermore, in this study we wanted to explore existing technologies in renewable energy 

and we better come to our climatic and geographical area (Wroclaw). After an exhaustive 

study, we determined that the two best technologies for our building would be solar thermal 

and biomass boilers. 

 

This residence has an annual heat demand 1.809,127 kWh, divided into two parts according to 

what your consumption: Heating (1.118,272 kW), hot sanitary water (HSW) (690,855 kWh). 

This demand will be met by a solar collection system and a biomass boiler system. 

 

In this project we have tried to make a design of the installation which on the one hand as 

efficient as possible from the point of view of energy and on the other hand that its use  as 

comfortable as possible for the rooms of the building in question, all without subtract services 

or guarantees the design of it. This has been achieved with a centralized solar collection facility 

for HSW and other of biomass accumulation installation for hot sanitary water and central 

heating, and auxiliary power production through online for the entire building (electricity), 

taking into account that all users of this get the same benefit of the solar and biomass. 

 

For the selection of collectors has made a study of various offers by an Internet search. We 

selected a set of plate collectors that we believe may be more representative. We chose 

collectors with an average price and standard technical specifications, since the purpose of this 

project is to evaluate the different brands and models, but comparisons between the various 

boards to see which gives better performance at a lower price. These models of flat plate 

collectors are: Veissmann Vitosol 100-F, Veissmann Vitosol 200-F, Veissmann Vitosol 300-F,  

Ecosol sol 2300, Ecosol sol 2800, Ecosol sol 2800-H. 

 

 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
 

 

Given these considerations, we analyzed the thermal production for our catchment area 

available. After this analysis we have discarded all the solar cells less Veissmann Vitosol 200-F 

and 2800-H Ecosol sun. 

 

These two alternatives have been subjected to an economic study. The result of this study is 

the selection of the most cost effective installation option. We choose Ecosol sol 2800-H model 

as the installation cost difference compared to Veismann 200-F model is much higher than the 

difference in cost of energy consumed by both collectors. 

 

The solar installation consists of 63 flat plate solar collectors, SOL brand 2800-H, which convert 

solar radiation into thermal energy, which must be transported and stored in storage tanks for 

later use as hot sanitary water (HSW). 

 

The solar installation is fully regulated by an electronic regulation and control devices which 

act on the installation and all data stored for further analysis in the maintenance of the same. 

 

Installation of biomass contains 6 biomass boilers TUERO brand TUERO 48 model , which have 

a power of 48 kW each of the boilers. All boilers are connected in series, in order to make 

more efficient regulation of the energy needs. These 6 boilers is fed by a worm systems from a 

silo located at the rear of the boilers. This silo is filled six times a year in order to meet all the 

annual energy demand. 

 

In addition to the facilities mentioned above, there will be a backup system, according to the 

CTE, for those moments when you have energy deficit by both facilities or there is an 

emergency situation. This auxiliary system is based on electricity. 

 

To accumulation system we can talk about two different storage volumes, the solar system 

and the system of biomass boilers. The solar collection system consists of two tanks of 5.000 

liters and will be used only for the thermal system dedicated to heating hot water (HSW). The 

system of accumulation of biomass boilers consists of 4 tanks 5.000 liters, enough to store the 

energy generated by the boilers. 

 

Designed solar installation will cover 11.52% of annual hot sanitary water (HSW) and designed 

biomass installation will cover the remaining energy needs of the building. 
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1. MEMORY 

 

1.1.- Summary sheet of general data 

1.1.1.- Background 

The starting point for the proposal of this call is the work done by Professor Jozef Adamowski, 

for the rehabilitation of a residential building, located in Wroclaw, on the site there is a 

building known as "Tower-16", this building dates early twentieth century, the condition is very 

good. 

Location 

The site is located in Wroclaw, in the neighbourhood of Sródmiescie, its boundaries are 

Zygmunta Wróblewskiego north, east of Tower-17, and south by the Tower-15, the rest of the 

boundaries are sharecroppers with private farms, has infrastructure and paving services. 

Description 

The plot has a rectangular shape, presenting a slight slope, presents eleven-story of appeal in 

all facades. Today the building is equipped with all facilities. 

Demolition 

It will demolish almost the entire interior of the building, except the ground floor, is intended 

to keep all exterior walls reinforcing them and changing the exterior finish, if necessary, place a 

perimeter scaffold. 

The demolition order shall in general, from top to bottom, in the reverse order of its 

construction so that the demolition is performed virtually level, with no persons in the same 

vertical or in the vicinity of downed or tipping elements, shall follow the order indicated on the 

drawings. 

The demolition was carried out by manual means, using small machinery as how to maintain 

the exterior walls would be very difficult to use large machinery. 

 

1.2.- Applicable regulations 

The regulations affecting the demolition present both technically how from the point of view 

of health and safety at work: 

• R. D. 105/2008, of February 1, by regulating the production and management of construction 

and demolition waste 

• LAW OF PREVENTION OF LABOUR RISKS 

• Act 31/1995 of Occupational Health and Safety BOE 269 10/11/1995 

• LAW 54/2003, of December 12 of the Head of State by amending some articles of Law 

31/1995, of November 8, Health and Safety. BOE N º 298 13-12-2003 

• Royal Decree 171/2004 of January 30, which implements Article 24 of Law 31/1995 

Occupational Risk BOE N º 027 31-01-2004 
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• REGULATION PREVENTION SERVICES 

• Royal Decree 39/1997 of 17 JAN Ministry of Labour and Social Affairs No. 027 BOE 

31/01/1997 

• Royal Decree 780/1998, 30-APR-98 of the Ministry of the Presidency by amending 

RD39/1997 17-JAN-1997 BOE N º 104 05.01.1998 

• RD 604/2006 amending the Royal Decree 39/1977 for approving the regulations for 

prevention services and RD 1627/1997, laying down minimum safety and health in 

construction. BOE N º 127 29-05-2006 

• 24.3 MINIMUM SIGNAL ON HEALTH AND SAFETY AT WORK 

• Royal Decree 485/1997, of 14-APR.-97 of the Ministry of Labour No. 097 BOE 23-04-1997 

• 24.4 MINIMUM SAFETY AND HEALTH IN THE WORKPLACE 

• Royal Decree 486/1997, of 14-APR.-97 of the Ministry of Labour No. 097 BOE 23-04-1997 

• 24.5 MINIMUM SAFETY AND HEALTH FOR MANUAL HANDLING RISK loads involving 

particularly of back injury, FOR WORKERS 

• Royal Decree 487/1997, of April 14, the M of Labour and Social Affairs. BOE N º 097 23-04-

1997 

• MINIMUM SAFETY AND HEALTH FOR USE BY EMPLOYEES OF PERSONAL PROTECTIVE 

EQUIPMENT 

• Royal Decree 773/1997 of 30-MAY Ministry of Presidency BOE N º 140 12-06-1997 

• MINIMUM SAFETY AND HEALTH WORKER'S USE OF WORK EQUIPMENT 

• Royal Decree 1215/1997 of 18-JUL, the Ministry of the Presidency BOE N º 188 07.08.1997 

• MINIMUM SAFETY AND HEALTH IN THE CONSTRUCTION 

• Royal Decree 1627/1997, 24-OCT-97 of the Ministry of the Presidency. BOE N º 256 

25.10.1997 

• PROTECTION OF THE HEALTH AND SAFETY OF WORKERS FROM THE RISK OR ARISING FROM 

EXPOSURE TO MECHANICAL VIBRATIONS 

• Royal Decree 1311/2005 of 4-NOV Ministry of Labour and Social Affairs No. 265 BOE 05-11-

2005 

• Royal Decree 286/2006, FOR THE PROTECTION OF THE HEALTH AND SAFETY OF WORKERS 

FROM THE RISKS ASSOCIATED WITH EXPOSURE TO NOISE. 

• Royal Decree 286/2006, of March 10, 2006 of the M. of the presidency. 11-03-2006 BOE No. 

060. 

• Royal Decree 1627/1997 of 24 October, by establishing minimum safety measures and health 

in construction, as well as a compulsory Study or Basic Study on Health and Safety and Building 

Projects Public Works. 

• Royal Decree 485/1997, of April 14, on minimum signaling in health and safety at work. 
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1.3.-Descriptive memory 

 

1.3.1.- Description of the building 

The condition of the building is very good. It’s currently in use. The building is under restoration, 

demolition, presents eleven floors and a basement in all of its facades. It relates to the parcel on 

which is located through a porch with a single staircase as access. 

The ground floor consists of eighteen rooms and two distributors, as well as a single ladder. The 

other plants consist of twenty rooms and two distributors, two staircases connect all plants, can 

access only one of them to the ground floor. 

In a first recognition merely visual, it seems that the exterior is in good condition, no appreciable 

cracking that make you fear for their stability.  

 

1.3.2.-Characteristics of the land 

The shape of the plot is rectangle, with a total area of 943 m2, with a floor area of about 726 

m2. It has: 

- Pedestrian access. 

- Availability of the power grid. 

- Availability of the sewer. 

- Availability of water network. 
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1.3.3.- Table of usable and built surfaces of the actual building 

 

TABLE OF SURFACES 

GROUND FLOOR 

Room Surface m
2
 

ROOM 1 38,00 

ROOM 2,3,4 18,70 

ROOM 5 18,40 

ROOM 6 17,60 

ROOM 7 9,30 

ROOM 8 13,00 

ROOM 9 5,70 

ROOM 10 8,80 

ROOM 11 7,00 

CORRIDOR 1 24,25 

ROOM 12 62,50 

ROOM 13 87,90 

ROOM 14 54,50 

ROOM 15 61,60 

ROOM 16 16,30 

CORRIDOR 2 18,40 

ROOM 17,18,19 18,70 

DISTRIBUTOR 155,15 

CONSTRUCTED SURFACE: 805 m
2
 

USEFUL SURFACE: 636 m
2
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TABLE OF SURFACES 

FLOOR 1,2,3,4,5,6,7,8,9,10 

Room Surface m
2
 

ROOM 1,5 (x6) 18,00 

ROOM 2,4 (x6) 12,00 

TOILET (x6) 7,5 

DISTRIBUTOR 103,75 

ROOM 6 12,80 

ROOM 7 9,60 

ROOM 8 9,55 

STAIRS 1,2 18,50 

CONSTRUCTED SURFACE: 726 m
2
 

USEFUL SURFACE: 557 m
2
 

 

1.4.-Constructive memory  

The plot is a rectangle, showing a slight slope, presents eleven floors high in all the facades .. 

All materials, flooring, tiles, etc .... are very worn. Exterior lacks the minimum thickness so they 

produce large energy losses. 

The flat roof is not walkable, crowned by a small tower from which acede. 

 

1.5.-Justifying memory  

 

1.5.1.- Previous work 

Before beginning the demolition must perform a series of previous works, signaling the areas 

affected by the demolition work, defining the area of access. 

It signaled gathering areas of materials to use and how the debris originated from demolition. 

The perimeter of the site must be completely fenced so in areas where needed freestanding 

place a protective fence. 
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Before starting the demolition notice that has been previously cut existing supply electricity 

rushes. 

The water connection supplied should be left, leaving water in an accessible and easily 

reachable for the watering of rubble generated during demolition activities. 

It is considered that the structure of the building is kept in good condition, so we will not touch 

it. 

1.5.2.-Demolition system 

Mixed demolition is planned; we intend to be a demolition that is under control at all times. 

Resistant elements generally be demolished in the reverse order to build: 

 - Descending plant to plant 

 - Lightening symmetrically plants 

 - Lightening the load gravitates before demolishing elements 

 - Maintaining or introducing the necessary bracing. 

Mechanically demolish the external staircase, and manual means inside the building, keep the 

walls and the slab. 

- You have to remove the metal plates that cover the exterior building, always ascending. 

 

1.5.3.-Elements and tools used in the demolition 

To carry out the demolition is necessary to have the following equipment and tools: 

 - Ladders: Help work at height. 

- Hand Tools: levers, bars, picks, hammers, shovels, chisels, punterolas, crowbars, 

hammers, wheelbarrows, drawers... 

- Elements and small material required: struts, planks, wedges, clamps, nails of different 

sizes, tarps, plastic... 

- Pallets for placement of those elements is decided to preserve and / or use personal 

protective equipment: helmets, goggles, masks sparking, boots security.... 

 - Manual fire extinguisher 

 - Water and hose long enough: that does not generate dust, or if necessary use 

 - Fences and signs in the vicinity of the work 

 - Compressor, jackhammer or similar chainsaw... 

 - Truck dumper for loading material transport it, backhoe mixed... 

 - Duct to download rubble. 
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1.5.4.-Demolition 

1.5.4.1.-Before the demolition 

They clog drains and reviewed the building, ensuring that no storage of fuel or hazardous 

materials, facilities or other derivations of shots coming from the building, and check if they 

are empty all tanks and pipes. 

He let sockets provided irrigation water to avoid dust during work. 

It does not harm others procure respecting access to the surrounding buildings and areas 

must. 

Signaling work: prohibiting construction cartel step to any person outside and with minimum 

safety, protective equipment and risks. 

Checking inside the building, there are no items, such as furniture, which hinder further tasks 

for wrecking. 

1.5.4.2.-Reinforcement elements with and securing risk 

 - Upgrading of the access holes to the building as the gateway. 

 - Shoring of the structure, placement of struts vertical, inclined... 

 - Placement of scaffolding on all fronts in order to secure them for the work. 

1.5.4.3.- Demolition 

To begin the demolition will be necessary to first remove all the furniture inside the building as it 

could hinder the wrecking then, considering everything that can be recycled will be placed in the 

appropriate area. 

Removal and disassembly of joinery and locks doors, windows... 

Whenever working at a height greater than three meters, will be used safety belts firmly 

anchored to fixed points. 

The first thing is the internal partition demolishes, to demolish it in the first place will allow us to 

place the container on the facade of the building. Once you proceed to the restoration of the 

exterior facade. 

In general, items that can cause cuts such as glass, sanitary ware, will be dismantled without 

chopping. The hash of an element is made of pieces of manageable size for one person. 

The evacuation of debris will be done through channels. The upper opening shall be protected 

against accidental drops. 

No accumulated debris weighing more than 100 kg/m², on slabs but are in good condition. 

Demolishing the walls will generally on each floor. Brick partitions; be broken down from top to 

bottom. Then proceed to the demolition of the remaining tiles on floors and walls. 

The last to be held will be the removal of the metal plates covering the facade. 
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At the end of the day should not be elements of the unstable state building in the wind, 

atmospheric conditions and other causes can lead to its collapse. Be protected from the rain by 

tarpaulins or plastic, or areas of the building elements that may be affected by them. 

The materials from the demolition shall be deposited in landfill / s, will be done separative. The 

materials have been chosen store will take advantage 

1.5.4.4.-After the demolition 

General review of the elements of the public service, ensuring that not damage has occurred and 

are in good condition. 
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2.-PHOTO DOCUMENTATION  

Below are photographs showing the condition of the building. 

 

2.1.-Exterior of building  

 

East Facade 

 

 

North Facade 
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Access to the building 

 

2.2.-Inside the building 

 

 

Corridor 
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Elevator 

 

 

Stairs 
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1.-HEALTH AND SAFETY STUDY 

 

1.1.-Description of the work. Determinants of the work and the environment. 

1.1.1 Details of the work. 

- Type of work: Demolition Residential Rehabilitation Tower-16 

- Location: Wróbleswkiego 27, 51-627. 

- Population: Wroclaw 

1.1.2.-Easements, services involved, the site conditions, environmental 

conditions and environmental conditions. 

It is found that there is no power line that crosses the site. 

Regarding the state of the medians, if there medianerías detached buildings to adjoining 

parcels. 

There are no known easements on the parcel as of issuance of the safety study. 

Environmental conditions of the workplace (temperature, air velocity, humidity and radiation 

in the work area) of the site in question are cold winters, hot summers and rainy spring and 

fall, which can adversely affect workers performing the activity and especially those conducted 

outdoors. 

 

1.2.-Purpose of the study Safety and Health 

The fundamental objective of the Safety and Health develops, is the prevention of the risks 

inherent in any work that elapses within the boundaries of the work including foreseeable 

future work, and given the specific circumstances which contribute to the work of 

construction, make them especially dangerous. As specified in paragraph 2 of Article 6 of the 

RD 1627/1.997, Basic Study must include: 

- To define the safety and health standards applicable to the work. 

- The identification of occupational hazards that can be avoided, indicating the necessary 

technical measures. 

- Forecasts and information to make at the time, in proper health and safety conditions, 

foreseeable future work. 

Under paragraph 5 provides that the study contains at least the following documents: 

- Descriptive of procedures, technical equipment and aids to be used or whose use may be 

expected identification of workplace hazards that can be avoided. 

Indicating that effect the necessary technical measures; relationship of occupational hazards 

can not be eliminated as stated above, specifying preventive measures and technical 
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safeguards designed to control and reduce these risks and assessing their effectiveness, 

especially when proposing alternative measures. 

It shall contain a description of the common health services and who must possess the 

workplace of the work, depending on the number of workers who will use them. 

In the preparation of the report be taken into account the environmental conditions in which 

the work is performed, as well as the type and characteristics of the materials and elements to 

be used, determination of the construction process and order of execution of the work. 

- Plans to be developed in the graphs and diagrams necessary for better definition and 

understanding of preventive measures identified in the report, stating the necessary technical 

specifications. 

- Measurements of all units or elements of safety and health at work have been defined or 

projected. 

- Budget to quantify the whole expenditure for the implementation and enforcement of safety 

and health study. 

 

1.3 Risks identification and preventing of these 

 

1.3.1.-Identification of avoidable risks 

They are considered as risks that can be avoided and suppressed, those who, at the beginning 

of this study of safety and health, were estimated as avoidable and therefore avoided and 

gone, because they have been modified the design or construction process , or for having 

introduced the mandatory use of procedures, building systems or ancillary equipment that 

eliminate the possibility of occurrence of the risk, sufficient ring the same as causal factors for 

it to be considered eliminated in future work. 

Avoidable risks are also considered as follows: 

- The interference arising from the work to be performed, which are eliminated by the study 

plan preventive work execution. 

- The machine originated protections lacking moving parts, which were eliminated by the 

requirement that all machines are complete, with all the protections. 

- The electrical machines caused by lack of protection against the electrical contacts, which 

were eliminated by the requirement that all of them are endowed with double insulation or 

where appropriate, grounding of its metal housing, combined with differential switches boxes 

network provision and overall electrical grounding. 

- Derivatives without preventive maintenance machines that are eliminated by controlling 

their maintenance and review books you do not miss them, none of its specific protections and 

the requirement in his case, to possess the CE. 

- The derivatives of aids damaged or unsafe by the requirement to use aids or CE marked 

where appropriate, aids in good repair, fitted with all the protections designed by its 

manufacturer. 
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- Derivatives for misbehavior preventive materials used in the work, if required, with CE 

certificate or with certain standards UNE. 

- Derivatives enable permanent jobs in areas affected by moving loads, so that changing the 

overall organization of the study, the plan must provide for this condition. 

Replacing hazardous if modified products or materials to be studied using the least harmful 

alternative. 

Existence of power line that has been diverted and is only required before begin of work 

removing the posts. 

1.3.2.-Precautions 

- Ensuring the soundness of the work area before starting work. 

- Protect holes and perimeter before starting. 

- Use of appropriate aids. 

- Installation of perimeter protection: railings, perimeter networks. 

- Use of safety harness. 

- Use of seat belt bounding movements. 

- Start to demolish upper bounds. 

- Never start demolishing the floor where you are uninsured. 

- No overlapping pits. 

- Stay out of range of demolition 

- Use of protective helmet 

- Use for each task most optimal tools. 

- Periodic review of tools, machines and supplies. 

- Check in advance that there is no worker in the radius of action of the task. 

- Using the tools protections implemented by manufacturers. 

- Use shields or goggles. 

- Use of respiratory protection. 

- Maintenance of order and cleanliness in the work. 

- Use of suitable work platforms. 

- Create appropriate storage area of materials. 

- Do not accumulate debris, Demolish and descombrar. 

- Provision of protections Vendor aids. 

- Use ladders slip means. 

- Use appropriate safety footwear. 

- Wet the work to settle the dust. 
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1.3.3.-Basic Safety Standards 

No electrical items handled or during construction, or the connection phase, unskilled, which 

protect all elements commonly used for machine tool wiring and lighting, so that only 

imprudent to produce some kind damage. 

Used gloves and protective cloths appropriate for each type of work, material handling or 

cutting tools, splashes on the eyes (goggles), rubber gloves when handling cement or 

comparable helmet against falling objects. 

It will take into account all requirements for work on scaffolding and ladders, and will keep the 

site at all times clean and tidy to avoid the most falls at the same level by tripping or 

punctures. 

- Machine tools should be used by the right people, indicated by the charge of the works, using 

at all times existing protections on them. 

- There will be dusty work in the most ventilated, making intermittent outages regain normal 

environment, using if necessary extraction turbines. 

- Work will be conducted in a manner that at all times sufficient personnel to avoid 

unnecessary overexertion raised in the articles or materials, scaffolding and move as many 

times as necessary to avoid posture problems. 

As a general rule all operators know the existence of the Health and Safety Plan, will have 

access to queries and complaints on all matters in the same treaty. 

 

1.3.4.-Individual protection 

- Safety Helmet 

- Boots or safety shoes 

- Canvas and leather gloves 

- Impervious gloves 

- Safety Glasses 

- Mechanical filter masks 

- Hearing protectors 

- Seat belt 

- Workwear 

 

1.3.5.-Collective protection 

- In general application, ie should be present throughout the play, such as signaling, electrical… 

- Scaffolding, railings . 
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1.3.6.-Health services and common 

Nursing and medicine cabinet: 

There will be a kit containing items specified in the General Ordinance Safety and Health at 

Work. 

Assisting injured: 

It should inform the work of the positions of the various Medical Center where he should be 

moved to the injured for fast and effective treatment. 

Without prejudice to the above, there are highly visible in the area of the kit a list of phone 

numbers and addresses assigned to emergency centers, ambulances, taxis, etc.. 

 

ASSISTANCE CENTER Poradnia Genetyczna Szpitala 

Klinicznego 

Sklodowskie 66, 50-369. 

AMBULANCE TELEPHONE 998 

FIRE PHONE 997 

LOCAL POLICE  981 

 

1.3.7.-Coordinating safety and health during the execution of the work 

Under Article 9 of R. D. 1627/1.997, the coordinator for safety and health during the execution of 

the work shall perform the following functions: 

 - Coordinate the implementation of the general principles of prevention and security: 

By taking technical and organizational decisions in order to plan the various items or stages of 

work which are to take place simultaneously or successively. 

In estimating the period required for completing such work or work stages. 

- Coordinate the activities of the work to ensure that contractors and, where appropriate, 

subcontractors and freelancers applied consistently and responsibly the principles of 

preventive action to be found in Article 15 of the Health and Safety Act Labor during the 

execution of the work and, in particular tasks or activities referred to in Article 10 of this 

Royal Decree. 

- Approve the safety and health plan prepared by the contractor and, if applicable, 

amendments to the same. As provided in the last paragraph of paragraph 2 of Article 7, 

the project management will assume this function when not required the appointment of 

coordinator. 

- Organize the coordination of business activities under Article 24 of the Law on Prevention 

of Occupational Risks. 
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- Coordinate activities and control functions for the proper application of the methods of 

work. 

- Take necessary measures to ensure that only authorized people can access the work. The 

site management will assume this function when not required the appointment of 

coordinator. 

 

1.3.8.-Health and Safety Plan at work 

Article 7 of R. D. 1627-1697 indicates that each contractor shall prepare a Health and Safety Plan 

at work. This plan must be approved before the start of the work, by the Coordinator safety and 

health during the execution of the work. 

When not required the appointment of Coordinator, those set forth above will be borne by the 

Manager. 

The health and safety plan may be modified by the contractor in terms of the implementation 

process of the work, the progress of the work and any impacts or changes that may arise during 

the work. 

Those involved in the execution of the work, and the persons or bodies with responsibilities in 

prevention in the companies involved in it and the workers' representatives, may, in writing and 

with reasons, suggestions and alternatives deem appropriate. To this end, the health and safety 

plan will be in the permanent work available to them. 

 

1.3.9.-Obligations of Contractor and subcontractors 

Contractors and subcontractors shall: 

- Apply the principles of preventive action to be found in Article 15 of the Law on Prevention of 

Occupational Risks, in particular to develop: 

- The maintenance of the work in a clean state. 

- The choice of the location of jobs and work areas, taking into account their accessibility and 

determining routes or areas of displacement or movement. 

- The handling of various materials and using auxiliary means. 

- The maintenance, checking prior to commissioning and periodic testing of the equipment and 

devices necessary for the execution of the works, in order to correct defects that could affect the 

safety and health of workers. 

- The delimitation and arrangement of storage areas and tank materials, particularly if it is 

dangerous materials. 

- The storage and disposal of waste and debris. 

- The collection of hazardous materials used. 

- The adaptation of the actual period to be allocated to different jobs or work stages. 

- The cooperation between all those involved in the work. 
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- The interactions and incompatibilities with any other work or activity. 

- Implement and enforce their staff the provisions of health and safety plan. 

- Comply with the rules on the prevention of occupational hazards. 

-Inform and provide appropriate instructions to the self-employed on all actions to be taken in 

regard to their safety and health at work. 

- Take note and comply with the instructions of the coordinator for safety and health during the 

execution of the work or, where appropriate, of the technical department. 

-The contractors and subcontractors will be responsible for the correct execution of the 

preventive measures set out in the safety and health plan regarding their respective obligations 

to them directly or, where appropriate, independent workers hired by them. 

- The responsibilities of the coordinators of the project management and the sponsor does not 

exempt from their responsibilities to contractors and subcontractors. 

- Comply with the minimum safety and health requirements laid down in Annex IV of Royal 

Decree, during the execution of the work. 

- Comply with the obligations established risk prevention for workers Article 29, paragraphs 1 

and 2, of the Law on Prevention of Occupational Risks. 

- Matching its performance in the work according to the duties of coordinating business activities 

set out in Article 24 of the Law on Prevention of Occupational Risks, participating in particular 

any measures for coordinated action had been established. 

- Use work equipment complying with the provisions of Royal Decree 1215/1997, of 18of July, 

laying down minimum safety and health requirements for the use by workers of the teams. 

- Choose and use personal protective equipment as provided for in Royal Decree 773/1997 of 30 

May on the minimum safety and health requirements for the use by workers of personal 

protective equipment. 

- The self-employed must meet the requirements in the Health and Safety Plan. 

 

1.3.10.-The logbook 

- In every workplace exist for the purpose of controlling and monitoring the health and safety 

plan a log book consisting of sheets in duplicate, for such purpose. 

-The logbook, which should always be kept in the work, will be held by the coordinator for safety 

and health during the execution of the work or, when not necessary the appointment of 

coordinator, held by the project management. 

A book that will access the project management of the work, the contractors and subcontractors 

and self-employed, and the persons or bodies with responsibilities for prevention in companies 

involved in the work, the representatives of workers and technicians specialized bodies in the 

field of safety and health at work of the competent public authorities, who may make notes in it. 
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1.3.11.-Work stoppage 

 When the Coordinator, during the execution of works, Note, breach of health and safety 

measures, advise the contractor and such failure shall be recorded in the Book of Trouble, is 

empowered to, in circumstances of serious and imminent risk to safety and health of workers, 

order the suspension of pits or, where appropriate, of the whole work. 

 

1.3.12.-Information to workers 

- In accordance with Article 18 of the Law on Prevention of Occupational Risks, contractors and 

subcontractors must ensure that workers are adequately informed of all measures to be taken in 

regard to safety and health in the works. 

- The information must be comprehensible to the workers concerned. 

- Such information will focus specifically on their position or function, and must adapt to 

changing risks and the emergence of new ones. 

- The training referenced must be given whenever possible, within the working day, the company 

can impart their own or contracted means, but the cost will fall on workers never. 

 

1.2.13.-Minimum safety and health requirements in the works 

The obligations laid down in the three parts of Annex IV of Royal Decree 1627/1.997, laying 

down minimum safety and health in construction, will apply whenever required by the features 

of the work or activity , the circumstances or a hazard 
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3.-WASTE MANAGEMENT 

3.1.-Background 

This study is drafted in compliance with RD 105/2008 of February 1, by regulating the 

production and management of construction and demolition waste. 

3.2.-Estimation of waste to generate 

3.2.1.-Identification of residues 

All potential construction and demolition waste generated in the work, they will be coded 

according to the MAM Order 304/2002 laying operations published recovery and disposal of 

waste and the European Waste List. Also has established a classification of waste generated by 

the types of materials they are made, leading to the following groups: 

-Land and stone excavation. 

-Inert waste. 

-Potentially hazardous and other wastes. 

* Waste generated by the activities of the demolition 

 

1. Sand, gravel and other aggregates 

01 04 08 Waste  sand and clay gravel and crushed rocks other mentioned 

in 01 04 07 * 

 

01 04 09 Waste   

2. Concrete 

17 01 01  Concrete X 

17 01 07 Mixture of concrete, bricks, tiles and ceramics X 

3. Bricks, tiles and other ceramic 

17 01 02 Bricks X 

17 01 03 Tiles and other ceramic X 

17 01 07 Mixtures of concrete, bricks, tiles and ceramics other than those 

mentioned in 17 01 06 * 

X 

4. Stone 

17 09 04 RDC mixed different from the 17 09 01 *, 02 * and 03*  

17 08 02 Building materials from gypsum different from the 17 08 01 * X 
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- RCD stony nature: 

1. Asphalt 

17 03 02 Bituminous mixtures other than those of the 17 03 01 *  

2. Wood 

17 02 01 Wood X 

3. Metals 

17 04 01 Copper, bronze, brass X 

17 04 02 Aluminum  

17 04 03 Lead  

17 04 04 Zinc  

17 04 05 Iron and Steel X 

17 04 06 Tin 

 

 

17 04 07 Mixed metals  

17 04 11 Wires other than those mentioned in 17 04 10 * X 

4. Papel 

20 01 01 Paper X 

5. Plástico 

17 02 03 Plastic X 

6 Vidrio  

17 02 02 Glass X 
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- RCD potencialmente peligrosos y otros 

1.  Similar to urban waste 

20 02 01 Biodegradable waste X 

20 03 01    Mixed municipal waste X 

2.  Hazardous waste 

17 01 06* Mixture of concrete, bricks, tiles and ceramics with hazardous 

substances (SP's) 

 

17 02 04* Wood, glass or plastic with dangerous substances or contaminated by 

them 

 

17 09 03* Other construction and demolition wastes containing SP's  

17 05 03* Land and stones containing SP's  

15 02 02* Contaminated absorbent (rags, ...) X 

20 01 13* Solvents X 

15 01 10* Empty containers contaminated metal or plastic X 

08 01 11* Leftover paint or varnish  

14 06 03* Leftover non-halogenated solvents  

07 07 01* Leftover concrete release  

15 01 11* Empty aerosols X 

13 07 03* Hydrocarbons with water  

17 05 07* Railway ballast containing dangerous substances  
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20 01 21* Fluorescent tubes  

17 03 01* Bituminous mixtures containing coal tar  

17 03 03* Coal tar and tarred products  

17 04 09* Metal waste contaminated with dangerous substances  

17 04 10* Cables containing oil, coal tar and other SP's  

17 06 01* Insulation materials containing asbestos  

17 06 03* Other insulation materials containing dangerous substances  

17 06 05* Building materials containing asbestos  

17 08 01* Building materials from gypsum contaminated with SP's  

17 09 01* mercurio Construction and demolition wastes containing mercury  

17 09 02* Construction and demolition wastes containing PCB's  

 

3.2.2.-Estimating the amount of waste generated 

   Tons of each 

type of DRC 

Density 

type 

Waste 

Volume(m
3
) 

(Considering the 

expansion) 

RCD: Still no stone       

1. Wood 3,5 0,60 42,33x1,18= 49,95 

2. Metals 1,3 7,8 72,20x1,15= 83 

TOTAL estimate 4,8    

RCD: Nature stone       

2. Concrete 49,63 1,50 25,46x1,30= 33,09 

3. Bricks, tiles and other ceramic 55,6 1,20 46,33x1,30= 52,39 

4. Plaster 5,87 0,3 19,58x1,00= 19,58 

TOTAL estimate 111,1   

* Waste generated by demolition activities. 
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3.3.-Measures for the prevention of waste 

 

Minimize and reduce the quantities of raw materials used and wastes arising are priorities in 

the works. 

We must provide the amount of materials required for execution of the work. 

It is also necessary to provide for the collection of materials out of traffic areas of the work, so 

that they remain well packed and protected until the time of use, in order to avoid waste from 

the bursting of parts. 

 - Waste originating must be managed in the most effective for recovery. 

 - Foster the classification of waste produced so that it is easier your recovery and landfill 

management. 

- Plan the work taking into account the expectations of waste generation and its eventual 

minimization or reuse. 

 - Provide a directory of waste buyers, sellers of reused and recyclers closest. Both the 

landfill and the waste manager will Recisur. 

Customer ............ 74852 April 44 

Email ........... www.foleko.com.pl 

Spacerowa 3. 58-100 Swidnica 

- The material supply contracts must include a section that clearly define the supplier of 

materials and products of the work will take care of the packaging in which they are 

transported to her. 

- The containers, bags, tanks and other containers for storage and transport of various 

waste must be properly labeled, waste must be easily identifiable to those who work 

with them and to all staff of the work. Therefore, the containers must be labeled 

containing, describing clearly the class and characteristics of the waste. These labels have 

the proper size and arrangement so that they are visible, intelligible and durable, that is, 

able to withstand deterioration from atmospheric agents and passing of time. 

  - Collection of materials out of traffic areas. 

So that they remain well packaged and protected until use, can avoid the breakage of parts 

arising from the production of new waste. 

- No permitted washing concrete trucks tanks in the area of the site. So we must return 

to the plant derived, it is ready and available right places for washing operations of their 

tanks without danger of accidental releases of alkalized water. 
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Study of rationalization and planning of purchasing and storage of materials X 

Perform selective demolition X 

Using large-format prefabricated (precast panels, hollow core slabs ...)  

Measures small format elements (bricks, tiles, blocks ...) will module multiples of the 

piece, so as not to lose material cuts 

X 

Are replaced by concrete bricks or larger parts  

Construction techniques will be used "dry"  

Materials will be used "non-hazardous" (eg water paints, fiber insulation without 

irritating or CFC.) 

X 

Project modifications will be made to encourage land compensation or reuse of the 

same 

 

Materials will be used "green certificates" (ie pallets or stamp formwork tables PEFC 

or FSC) 

X 

Recycled aggregates are used or recycled PVC recycled furniture X 

They reduce packaging waste through practices such as application of returnable 

packaging materials supplier or reuse of contaminated packaging materials or 

receiving large volume elements 

X 

 

 

3.4.-Operations reuse, recovery or disposal 

 

3.4.1.-Reuse or recovery measures 

At first the characteristics of the work, it is planned to reuse or recovery "in situ" of the waste 

that will be generated on site, except some of the timber and ironwork. 

According to Royal Decree 105/2008 of February 1 obligates the holder of the waste to 

separate by type of material. 

According to R.D 105/2008 Art. 9 indicates that recovery activities are carried out without 

endangering human health and without using processes or methods which damage the 

environment and, in particular, water, air, soil, fauna or flora, without causing a nuisance 

through noise or odors and without damaging the landscape and natural areas which enjoy 

some protection in accordance with applicable law. 
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3.4.2.-Recovery operations "in situ" waste generated 

Given the nature of the work to be performed, not considered viable recovery activities of 

construction and demolition waste, so that these operations will be carried out by an authorized 

manager. 

 

3.5.-Plans for the facilities provided 

Be established within the work a suitable place in which to store the waste. The Planes of the 

facilities provided for the storage, management and, where appropriate, other management 

operations of construction and demolition waste in the work may subsequently be adjusted, 

subject to the special nature of the work and its execution , with the agreement of the technical 

department of the work 

 

Reusing soil from the excavation  

Reuse of waste mineral or stone in External recycled aggregates or urbanization  

Reuse of ceramic materials X 

Reuse of metallic  

Prior removal of detachable parts and / or hazardous X 

Debris removal in new "all mixed up" and subsequent treatment plan  

Separation of the RCD site marked in art. 5.5 (concrete, bricks, tiles, ceramics, metal, wood, glass, 

plastic, paper and cardboard) that exceed the original estimate limiting quantities 

 

Ditto above, while not exceeding the original estimate limiting quantities X 

Separation of the RCD external agent marked in art. 5.5 (concrete, bricks, tiles, ceramics, metal, 

wood, glass, plastic, paper and cardboard) that exceed the original estimate limiting quantities 

 

Ditto above, while not exceeding the original estimate limiting quantities  

They separated in situ or external agent other unmarked RCD fractions in Article 5.5  

Downspouts of debris X 

Stockpiles and / or containers of different types of RCD's (land, stone, wood, plastics, 

metals, glass, cardboard .....) 

X 

Areas or container for washing gutters / concrete bunds X 

Storage of waste and hazardous toxic  

Containers for waste  

Locating mobile recycling plant "in situ"  

Location of recycled materials as aggregates, ceramics or land reuse X 
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3.6.-Technical requirements for the management of RCD 

 

Segregation, treatment and waste management was done through the corresponding treatment 

by approved companies or industrial bags in containers. Certification of the means employed 

Contractor's obligation to provide the Project Manager of the work and property of employees 

certified container as well as final discharge points, both issued by authorized bodies. 

The figure of the holder of the waste in the work is essential for effective management of them, 

since it is in their power to make decisions for the best waste management and preventive 

measures to minimize and reduce waste originating. 

The principles that should be observed are:Cleaning works. Contractor's obligation to maintain 

clean surroundings and works both as surplus materials debris, remove the temporary facilities 

that are not required, and carry out all work and take such measures as are appropriate for the 

present work look good. 

The waste holder shall, while in their power, to keep them in proper conditions of health and 

safety, and to avoid mixing fractions and selected that prevents or hinders its subsequent 

recovery or disposal. 

For demolition: be conducted prior actions such as propping, shoring, auxiliary structures ... for 

parts or dangerous elements depend on its own work and to the surrounding buildings. In 

general, efforts should be made to act removing contaminated items and / or dangerous as soon 

as possible, and to preserve elements (ceramic, marble ...). Then they act removing those parts 

of the facilities accessible, carpentry and other elements that allow. 

Never overload containers for transport. They are harder to maneuver and transport, and result 

in falling debris, which are usually collected from the ground. 

Containers must leave work perfectly covered. Should not be allowed to leave without being so 

that they may cause accidents during transport. 

 

3.7.-Budget estimated cost of managing waste from demolition 

In accordance with Article 5.5 of the construction and demolition waste shall be separated into 

the following fractions. When. Individually for each of these fractions, the expected amount of 

total generation for the work exceeds the following amounts: 

Concrete: 49.63 Tm 

Ceramic Bricks: 55.6 Tm 

Metal: 1.3 Tm 

Wood: 3.5 Tm 

Glass: 2 Tim 

Plastic: 1 Tm 

Paper and cardboard: 1 Tm 
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RCD M
 3

 
CONTAINER 

CAPACITY (m
3
) 

Nº 

CONTAINERS 

CONTAINER PRICE 

(EUROS) 

TOTAL 

COSTS 

(EUROS) 

Wood 49,95 8 m3 7 180 1260 

Metal 83 8 m3 10 180 1800 

Concrete 33,09 8 m3 4 180 720 

Bricks, 

tiles, other 

ceramic 

52,39 8 m3 7 180 1260 

Others   1 180 180 

                                                                                                                  TOTAL                          5220 

*Estimated budget, more true budget Measurements and budgets 
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1.- Summary sheet of general data 

 1.1.Building applications 

 2.2. Climate zonification 

2.3 Materials and thermal conductivity 

2.4 Building energy needs 

2.- Descriptive  

2.1.- General building description 

2.2.- Table of usable and built surfaces 

2.3.- Building features  

 

3.- Constructive memory      

3.1.- Surround system 

3.2.- System partitioning 

3.3.- Finishing system 

3.4.- Conditioning system installations 

 

4.- Thermal and energetic performance 

 

4.1.-Equipments 

4.2 Classification of spaces 

4.3. Calculation of thermal transmittance of enclousures 

4.4 Equipments 

  4.4.1.-Energy saving and incorporation of solar energy 

  4.4.2.- Biomass system 
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1.1.-Building applications 

 

BUILDING APPLICATIONS 

MAIN USE OF THE BUILDING 

Residential x Tourist  

Commercial  Industrial  

Educational x Religious  

NUMBER OF FLOORS (REHABILITED) 

Nª of floors 12 
Above ground 11 

Below ground 1 

TOTAL SURFACE 

8870 m
2
 

 

2.2.-Climate zonification 

 

The climate zone where the building is located is determined from tabulated values of CTE 

(Spanish Technical Code) DB-HE1. They are classified into 12 climate zones identified by a 

letter corresponding to the winter divisioón and division number for the summer. In our case, 

we will take a climate similar to Wroclaw, and in this case we take Burgos data, as they are 

very similar. The data taken from the Spanish Technical Code (CTE) are: E1. 

 

Meteorological data of interest in our geographic area are 

 Ambient 

temperature (°C) 

Network 

temperature (°C) 

Solar hours diarily 

(h) 

January -4,35 3 1,97 

Febrary -3,15 3 2,179 

March 4,15 5 4,567 

April 8,2 10 7,033 

May 13,4 12 7,935 

June 16,4 13 8,767 

July 18,1 14 9,5 

August 17,95 14 9,5 

September 13,95 12 7,924 

October 9,2 8 6,958 

November 3,6 4 4,121 

December 0,6 3 2,02 

Media anual 8,171 8,417 6,040 

*Source: Institute of Meteorology and Water Management 

2.3.- Building energy needs 
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Month QHSW (W) QHeating (W) QTotal (W) 

January 72.923,58 226.958,75 299.882,33 

February 72.923,58 201.327,55 274.251,13 

March 70.364,86 161.323,55 231.688,41 

April 63.968,06 119.046,15 183.014,21 

May 61.409,33 0,00 61.409,33 

June 60.129,97 0,00 60.129,97 

July 41.195,43 0,00 41.195,43 

August 0,00 0,00 0,00 

September 36.845,60 0,00 36.845,60 

October 66.526,78 30.910,50 97.437,28 

November 71.644,22 154.861,53 226.505,75 

December 72.923,58 223.844,41 296.767,99 

ANUAL 690.854,99 1.118.272,44 1.809.127,43 

*Table: Building energy needs by systems and totals 

 

 

*Figure : Building energy needs accumulative by systems 
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We see that the months with higher demand are January and December (because the strong 

winter and the cold temperatures). The higher value of energy needs is approximately 300.000 

W in January; this will be our design power. 

The design power will be: 299.882,33 W. 

The month with the less demand is September because this building will not have full 

occupation and the heating system is turn off. In August the building is closed. 
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2.-DESCRIPTIVE 

 
2.1.-General building description 

 

Residential building: 

The building is under restoration-demolition, after rehabilitation the building will have twelve 

floors. It relates to the parcel on which is located through a porch. 

Different plants are interconnected with two stairways, a major that connect the lower ground 

floor with the ground floor, and the tower in this way may be proper maintenance of the roof. 

The remaining plants and other secondary stairs that connect the ten residential floors. 

There are also three elevators that comply with European Standard UNE 81-70, the rules to 

facilitate the use of elevators by persons with physical incapacities, putting in communication 

with the basement floor and the other floors. 

 The lower ground floor has a distributor, toilet, storage and boiler room. 

The ground floor has the reception, administration and secretary, and how four large living 

rooms, a bathroom, seven rooms and two distributors. 

This floor is the front door, which allows access from outside to inside the building. 

The other floors can be accessed from the three elevators and two stairways, consists of 24 

rooms, kitchen and laundry each floor, until all ten. 

The ground cover is on the line of the street 39m on it. On this floor is the tower that reaches 

the secondary staircase that allows access to it for maintenance. The deck has a railing around 

the perimeter. 
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2.2.-Table of useful and built surfaces 

 

    

TABLE OF SURFACES 

GROUND FLOOR 

Room Surface m
2
 

ROOM 1 38,00 

ROOM 2,3,4 18,70 

ROOM 5 18,40 

ROOM 6 17,60 

ROOM 7 9,30 

ROOM 8 13,00 

ROOM 9 5,70 

ROOM 10 8,80 

ROOM 11 7,00 

CORRIDOR 1 24,25 

ROOM 12 62,50 

ROOM 13 87,90 

ROOM 14 54,50 

ROOM 15 61,60 

ROOM 16 16,30 

CORRIDOR 2 18,40 

ROOM 17,18,19 18,70 

DISTRIBUTOR 1 

DISTRIBUTOR 2 

131,50 

23,65 

CONSTRUCTED SURFACE: 805 m
2
 

USEFUL SURFACE: 636 m
2
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TABLE OF SURFACES 

FLOOR 1,2,3,4,5,6,7,8,9,10 

Room Surface m
2
 

ROOM 1 (x24) 14,91 

TOILET (x24) 3,39 

KITCHEN 11,20 

LAUNDRY 17,60 

DISTRIBUTOR 126,20 

STAIRS 1,2 18,50 

CONSTRUCTED SURFACE: 726 m
2
 

USEFUL SURFACE: 620 m
2
 

 

 

2.3.-Building features 

 

Each and every one of the projected solutions are complying the UNE. 

Basic requirements are, according to the Law on Building, those relating to the functionality, 

safety and livability. 

These requirements are established in order to ensure the safety of people, the welfare of 

society and the protection of the environment, buildings must be designed, maintained and 

preserved in such a manner that satisfies these basic requirements. 

 

2.3.1.- Basic requirements concerning the functionality 

- Use, so that the arrangement and dimensions of the spaces and the provision of facilities to 

facilitate the proper performance of the functions provided in the building. 

Is a building whose communications cores have been arranged so as to reduce the maximum 

possible access paths. 
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In buildings has been sought, also, reducing circulation paths not useful, as are the corridors, 

placing the different areas accessible any more come from a dealer that facilitates the 

reduction of flow paths not useful. 

As for the dimensions of the units has followed the provisions of the Decree of habitability in 

force. 

 

- Accessibility, so as to allow people with reduced mobility and communication access and 

circulation through the building in the terms stipulated in the relevant regulations. 

- Access to telecommunication services, audiovisual and information in accordance with 

specific regulations. 

The building has been designed in such a way as to ensure telecommunication services 

(pursuant to Law Decree 1/1998, of February 27 on Common Telecommunication 

Infrastructures), as well as telephony and audiovisual. 

 

2.3.2.-Basic requirements relating to habitability 

 

- Hygiene, health and environmental protection, so as to achieve acceptable health conditions 

and watertightness in the indoor environment of the building and that it does not damage the 

environment in their immediate environment, ensuring proper management of all kinds of 

waste. 

 

The building will meet the requirements of habitability, safety, energy saving, and functionality 

required for this use. 

 

The set of projected building will have means that prevent the presence of water or moisture 

from atmospheric precipitation inadequate, the ground or condensation, and have means to 

prevent penetration or, where applicable, to their removal without damage output . The 

proposed building will have space and how to extract them ordinary waste generated in a 

manner consistent with the public collection system. 

 

The planned building will have the means to make their enclosures can be properly ventilated, 

eliminating contaminants that occur regularly during normal use, so as to supply a sufficient 

flow of outside air and ensure the extraction and removal of odors by contaminants. 

 

Each of the compartments of the buildings will have adequate means to provide hygienic 

facilities expected the safe drinking water in a sustainable manner, providing sufficient 

operating flow, without altering the properties of suitability for consumption and preventing 

the possible returns that may contaminate the network, incorporating means to saving and 

water control. The building will have adequate means to extract wastewater generated 

independently. 
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- Protection against noise, so that the perceived noise does not endanger the health of people 

and enable them to successfully complete their activities. 

All vertical structural elements (interior partitions, walls separating different users or property, 

common areas dividing walls interiors, facades) have sound insulation required for the 

applications described in the dependencies that limit. 

 

All horizontal construction elements (general forged spacers from each of the plants, flat roofs, 

have sound insulation required for the applications described in the dependencies that limit. 

 

- Energy saving and thermal insulation, so as to achieve a rational use of the energy needed 

for the proper utilization of the building. 

 

The proposed building has a suitable enclosure to the limitation of the energy demand needed 

to achieve thermal comfort depending on the climate of the city where it is located, the 

intended use and the regime of summer and winter. 

 

The insulation characteristics and inertia, air permeability and exposure to solar radiation, 

allowing the reduction of risk of surface humidity and interstitial condensation that may 

damage the features of the envelope. It has had especially into account treatment of thermal 

bridges to limit heat gain or loss. 

 

- Other functional aspects of the construction elements or installations, to allow normal use 

of the building. They have lighting facilities appropriate to the needs of its users and also have 

an energy efficient control system and a control system that optimizes the use of natural light 

in areas that meet certain conditions. The hot water demand will be covered in part by 

incorporating a system of collection, storage and use of solar energy, solar radiation 

appropriate to their location and overall hot water demand of the building. 
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                                                                                                      CONSTRUCTIVE MEMORY 
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3.-CONSTRUCTIVE MEMORY 

 

3.1.- Surround system 

 
Constructive definition of the various subsystems of the building envelope, with description of 

their behavior in the actions to which it is subjected to fire, safety of use, water discharge and 

behavior against humidity, acoustic and thermal insulation and their basis of calculation. 

 

The thermal insulation of the subsystems, the maximum expected energy demand of the 

building for summer and winter conditions and energy efficiency in terms of energy efficiency 

of the facilities. 

 

3.1.1.- Constructive definition of the subsystems 

 

- External enclosure: 

Will retain the external enclosure, but will 

remove the current placated instead place a new 

advanced system insulation and protection 

against extreme cold that exist in the area, 

reducing the high heat loss that exists now, 

COTETERM system is a system external thermal 

insulation, slows the loss of heat in winter and in 

summer heat input thus optimizing the heating 

energy savings.  

Eliminates thermal, is impermeable to rainwater 

but avoid the risks of condensation due to the 

water vapor permeability. It is very useful in 

rehabilitation and not have to evict residents. 

Investment in Exterior Insulation System for 

COTETERM is repayable within five years. 
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support 

Prefabricated plate rockwool 

Adhesive COTETERM 

Base coat COTETERM (first and second hand) 

Fiberglass mesh COTETERM 

COTETERM primer coat 

Aluminum profile boot 

Polyurethane sealant 

Plastic anchor COTETERM complementary 

 

 ENCLOSURES AND COUNTERFRAMES 

Shall be placed into position perfectly aligned and squared, keeping the elements necessary to 

ensure their deformability. 

The encirclement will take the necessary elements for connection with the facade. When the 

siege has not secured their angles indeformabilidad be placed with the help of a template. 

 

Throughout the implementation process of this work will take into account all the provisions of 

the NTE-PTL, with particular emphasis on the measures to be followed relating to safety, 

before and during the work process, as well as all provisions are applicable in the Ordinance on 

Safety and Health at Work. 

 

CARPENTRY 

We will maintain the exterior carpentry, double double glazing 4 +4 +4 mm. 

 
TOWER 

 The terrace of the tower is not passable, has been resolved how a traditional indoor record. 

 

3.1.2.- Behavior surround system respect of any actions to which it is subjected 
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OWN WEIGHT 

The own weight the different elements that constitute the envelope subsystem elements will 

be considered in the calculation of the structure, regardless of the live load, etc. climate action. 

 

 

WIN 

In behavioral assessment and calculation of the behavior of the envelope  system against the 

wind is determining the degree of exposure of the same. Based on this criterion, our project 

has taken the following measures: 

- It has valued the wind action on the elements of the exterior building envelope, adopting the 

constructive provisions necessary to avoid the appearance of lesions (fissures, cracks, etc..) 

- In type chosen carpentry has been taken into account water wind action. 

 

FIRE BEHAVIOUR 

Selected construction elements for the facade have fire resistance that meets the 

requirements of the DB SI. 

 

SAFETY OF USE 

The facade has protruding fixed elements of it which are located on circulation areas that 

produce danger to users. 

 

HUMIDITY BEHAVIOUR  

For the choice of the constructive solutions exterior envelope system has been taken into 

account in particular the pluviometric area in which the building is located. To get constructive 

solutions will take into account the characteristics of siding expected and required degree of 

tightness in the CTE. 

 

So the exterior lining is transpirable mortar base, and in the basement inside too. 

In the wall that is in contact with the ground, is placed an air chamber, to prevent moisture, 

consisting of metal grids to ensure ventilation. 

 

- All protrusions possess drip edge facades and waterproofed properly they can retain 

rainwater. 

- In support of the closings on the foundation elements are placed impermeable 

barriers to prevent rising damp, due to the rise of water through its porous structure by 

capillary phenomenon. 

- The chosen constructive solution in the cover ensures water tightness of the coating, 

providing continuity to the roof plane. 

 

 ACOUSTIC INSULATION 

The exterior of the building envelope (walls and carpentry), meet soundproofing requirements 

established in the NBE-CA88 for each situation.  

 

ENVELOPE THERMAL INSULATION SYSTEM 
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In choosing the elements making up the exterior of the building envelope (carpentry, deck, 

etc.) has taken into account the climatic zone of the location of the building and the different 

orientations. 

In much the existing walls cladding thickness thermal insulation assure us that we need, since 

the thinnest has a thickness of 0.50 cm. 

 

3.2.- System partitioning: 
 

INTERIOR PARTITIONS: 

Partition means inside the building construction element that divides the interior into separate 

enclosures. They can be vertical or horizontal. 

 

VERTICALS 

Partitions that do not communicate with areas to be insulated for sound, are formed by double 

hollow brick partition, how to communicate with and bathing areas are tiled, it isolates the 

noise. 

Partitions which communicate with areas if noise should be isolated, are formed by verticals 

separating elements: a wall, heat insulation wall. 

Be resolved with drywall partitions divisions, wetlands carry ceramic tiling. 

Interior doors 

Interior carpentry will be doors, semi-solid formed by sheets of sapele wood. Placed on fence. 

Interior carpentry is detailed in section woodworking plans.  
 
 

3.3.-Finishing system 
 

INTERIOR FINISHINGS 

 

LINING INTERIOR WALLS AND CEILINGS 

Were resolved by trim and plaster, screed, not less than 15 mm. thick, will not have a flatness 

defect greater than 3 mm measured with rule 1 m, topped with plastic paint to water, white 

matte finish. 

 

In the basement apply a lime mortar to avoid the possible rising damp. 

The ceilings plasterboard carry removable white would outline view. 

 

 TILINIG 

Tile size and color to choose for the project management, made with adhesive on screed 

mortar and grated. 

 

The tiles will be received with tile adhesive polymer cement mortar 15mm thick screed. Will fit 

blow with the same mortar filling the gaps that may remain. 

Later proceed to lecheado and grouting with white cement. The tiles can be cleaned with dry 

mop made twelve hours after grouting. 
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INTERIOR PAINTING. 

The walls will be finished with plastic paint dull, with two coats of paint applied with a brush, 

after surface cleaning and shock shpaklevka. 

 

 

 

 

WOOD CARPENTRY 

Interior carpentry finish with varnish is dull, after cleaning, sanding and capping fine support of 

hollow points. The painting will be included with the unit door. 

 

FLOORING 

Inside will install a linoleum floor for easy installation as it is installed on the existing floor is 

very durable and have great security features such as protection against slips and 

soundproofing. It is very economical in large areas like ours and their composition consists of 

organic raw materials such as cork, resin and linseed oil. 

In toilets will semigrés tile, non-slip. In the porch is placed granita slip. In the overall ladder will 

also polished granite. 
 

3.4.- Conditioning system instalations 
 

3.4.1 Fire protection facilities 

 

In compliance document from the DB SI - Safety in case of fire in the building under the project 

are set equipment and fire protection facilities, according to Table 1.1. dB, depending on the 

use, features, materials, etc. the building. Based on this DB we selected the equipment and fire 

protection facilities detailed in this section. 

OBJECTIVES TO COMPLY 

With the equipment and facilities designed fire protection seeks to achieve the following 

objectives: 

To comply with the basic requirement YES 4 fire protection facilities, so that the building 

available adequate equipment and facilities to enable the detection, control and 

extinguishment of the fire, and the transmission of the alarm to the occupants. Demonstrate 

compliance with the provisions of the "Regulations for Fire Protection Facilities" in its 

supplementary provisions and any other specific rules that apply, in the design, 

implementation, commissioning and maintenance of these facilities and materials, 

components and equipment perform a facility that complies with all legal and technical 

requirements required by law. 

 

3.4.2.-Comissionning groung 

All installations shall be protected with ground executed according NTE and REBT. 

The grounding installation shall comprise, from the electrode in contact with the ground, to its 

connection with the main lines of descent to Earth the equipment and metal masses. 
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During the execution of the work will be grounded provisionally all electrical machines and 

metal masses. 

 

The building will be connected to ground: 

1 - Installation of antenna TV and FM, as NTE / IAA. 

2 - Electrical outlets and metal frames covered in toilets, according NTE / IEB. 

3 - The plumbing, lifting guides and generally all important metallic element, according 

NTE / IEB. 

4 - Metal structures and reinforcement of walls and concrete supports. 

 

Driving buried wire is made by annealed bare copper conductor of 35 mm2 nominal, and 

electrical resistance at 20 ° C not exceeding 0.514 Ohm / Km. 

The rod electrode is welded to the lead and will be copper-clad steel. 

The grounding point is cadmium plated copper, 2.5 x 33 cm and 0.4 cm thick, with supports of 

insulating material. The connection will be registrable manholes with concrete cover. 

 

3.4.3.- Electrical network 

 

The characteristics of the building that have an impact on the design and features of the wiring 

are: 

 

 - Both buildings are public and are isolated. 

 - The power supply needs inside the building are: 

Electrical Outlets in all units with various power demanded depending on their 

intended use (lighting, computers, etc). 

 - Lighting in all rooms. 
 
OBJETIVES A COMPLY 

With low voltage electrical installation designed will seek to satisfy the demand for this type of 

energy in both buildings for different uses established, bringing together technical quality 

requirements, safety and durability and fulfilling the following objectives. 

 

The wiring for lighting will supply to all lighting points that allow perfect enlightenment, having 

regard to considerations of work, functionality, prevention and aesthetic needs which together 

to achieve the degree of comfort provided. 

 

The facility will supply power to all points in the project provided energy to the use of any 

technical device that needs it, applied to achieving comfort. 

 

The earthing ensure the safety of the electrical circuits and users of the facility. Additionally 

must meet all the technical and legal requirements required by law. 

 

PERFORMANCE 
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The planned facility will strictly comply with the requirements of the Low Voltage 

Electrotechnical Regulations and Instructions Complementary (ITC) BT 01 to BT 51, Royal 

Decree 842/2002, BOE n º 224 of September 18, 2002. 
 
POWER DISTRIBUTION SYSTEM 

The connection to the overall electricity network will be as standards of the utility, with a 

proposed use voltage of 220 V. 

 

The individual branches are formed by a phase conductor, one neutral and one of protection 

and link the counter with the corresponding distribution overview. 

The general picture shall be located at the position shown in the graphic documentation, one 

in each building, easily accessible and commonly used. 

Shall consist of a circuit breaker and miniature circuit breakers equal in number to the 

installation circuits inside. Be used for protection against indirect contact and overcurrent and 

to distributing each of the circuits of the indoor. The circuit breaker will act also as a master 

control indoor installation. 

The indoor facility will consist of circuits specified and formed by a phase conductor, a neutral 

conductor and protective conductor with thermoplastic PVC insulation and a nominal voltage 

of 750 V. Be used to connect the general picture of distribution to each of the points of use. All 

circuits are separated, housed in separate tubes. 

Any part of the indoor facility will be at a distance not less than 5 cm pipes telephone, 

sanitation, water. 

In no case shall the bond between joints shaped conductors or leads, by simple twisting or 

winding each other, but must use terminals or terminal blocks. 

The switches are at a distance of 110 cm pavement. Unipolar cutoff switch is connected to the 

phase conductor and the bipolar cutter connects to the phase conductor and the neutral. 

The sockets are placed at a distance of 20 cm from the floor, except for the toilets to be 110 

cm. 

There will be an equipotential in each wet room, consisting of a driver. It used to connect to 

each other and to the protective conductor inside installing metal piping and other metallic 

elements accessible wet rooms. 

 

BASES OF CALCULATION 

Specifications, criteria, procedures, principles and rules that ensure adequate performance of 

the electrical system of the buildings are set in the Low Voltage Electrotechnical Regulations. 
 
Calculation process 

The process of analysis and design of the electrical installation has been carried out with the 

program cype facilities. 

 

The installation must meet the following conditions: 

 

- Be able to support the required intensities and current densities exceed maximum set 

by the Low Voltage Regulation. 
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- Be able to not produce a voltage drop exceeds the value set by the Low Voltage 

Regulation, defined in the previous section. 

- The short-circuit and the off time provided shall not cause a transient rise of cable 

conductor temperature exceeds the limits that can withstand without permanent 

damage. 

-For this calculation process used formulation and resolution method listed below. To 

determine the cable section will use two different calculation methods: 

  

- Limitation of maximum intensity (heating). 

- Limitation of voltage drop in each section. 

 

 

 

 

 

3.4.4.-Evacuation of liquid and solid waste 

 

Building features that impact on the design and installation characteristics of liquid waste 

disposal are: 

-Rainwater that falls on the roof and free zones of the plot will be channeled to the public by 

the network of each of the buildings. 

- Location of the building's importance in the consideration of the contributions of stormwater 

describes its geographical situation: 

 

Locality  ............................................ Wroclaw 

 

- Program needs, requirements and must meet the net liquid waste disposal are summarized in 

the following relationship: 

- Collecting and channeling of rainwater that falls on the flat roof not passable by gutter. 

- Collecting and channeling of wastewater generated in the wet rooms of the building. 

 
 INSTALATION 

Facility characteristics are detailed in the corresponding Technical Report and sections of 

various elements of the network are detailed in the relevant drawings.  

The installer runs in PVC pipe with diameters specified in the graphic documentation of the 

project.  

 

Pipe will be TERRAIN or similar type, approved according to UNE-53114 3.2 mm thick hull.  

The diameters of downspout will be 200 mm. in fecal downpipes and 150/100/70 mm. at least 

rainwater downpipes. All toilets, take individual siphons.  

 

Connections to the downspout drains, shall be by special reinforced grafts. All downpipes 

ventilated will cover the same diameter thereof.  
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The downspouts will brick lined completely isolated and fixed with galvanized recessed clamps. 

 The reinforced elbows and referrals go.  

 

General collectors will hang from the ceiling by clamps galvanized with proper spacing to the 

diameter of the pipe, disposing in all manholes connections. The minimum slope shall be 

1.5%. The diameters are those project PVC tubing pressure and 6 9Kg/cm2., Of 3.2 

mm. minimum thickness type C.  

All deck drains, terraces will be made by PVC siphon cups connected to the sewerage system of 

each building.  

Before connecting to the sewer system, valves should be arranged in both rainwater network 

of fecal as to prevent the possible entry into each of the buildings water from the general 

drainage network in case this to overload.  

 

 

 

 

 

3.4.5.-Ventilation 

 

Shall be due the instructions given by the Basic Document DB SH 3 Indoor Air Quality Technical 

Code. Ventilation was mechanically held in both buildings. 

They will also be required habitability standards required by the building regulations of the 

particular application and the type of buildings from which it comes. 

 

GOALS TO MEET 

The mission of the ventilation system in residential buildings is replacing the ambient air inside 

a room considered inconvenient for their lack of purity, inadequate temperature or other 

external moisture best features. 

The objectives to be met with the proposed ventilation system in the building are: 

- Provision of oxygen for respiration of occupants of the environment. 

- Control of the heat produced 

- Creating comfort conditions, affect the air temperature, the humidity rate and the 

same dilution of undesirable odors. 

- Energy saving, doing renovation work air with minimal expenditure of energy used in 

heating or cooling of the atmosphere. 

 
PERFORMANCE 

All stays attached to facade will direct natural ventilation public road or patio. They will also 

have openings for intake air flow will circulate until damp rooms, which possess extraction 

apertures. Even the wet rooms the air come through the passage openings practiced on doors. 

 

BASES OF CALCULATION 
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Specifications, criteria, procedures, principles and rules that ensure adequate ventilation of the 

building. 

 

CALCULATION PROCESS 

The process of analysis and design of the ventilation system has been performed using the 

following process: 

Determining the clean air flow necessary for each unit of the building. 
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4.-THERMAL AND ENERGETIC DATA 

 

4.1.-Conductivity materials 
 
From 1

st
 floor to 10

th  
floor 

 

Doors (each door) 

 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

 

Sapelly 1,785 0,10 0,18 

 

External walls  

 

Rooms 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Coteterm 1924,52   

Plaster finish 1924,52 0,015 0,3 

Double hollow brick 

partition 

1924,52 0,20 1,25 

 

Common area 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Coteterm 56,2   

Plaster 56,2 0,015 0,3 

Double hollow brick 

partition 

56,2 20 1,25 

 

 

Internal walls 

 

Bathroom 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Tiling 1158,24 0,003 1,05 

Enfoscado 1158,24 0,002 0,45 

Double hollow brick 

partition 

1158,24 0,15 1,25 

 

Walls 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Enfoscado 71,12 0,002 0,45 

Double hollow brick 

partition 

71,12 0,15 1,25 
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Windows 

 

Common area 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Double glazed glass 76,4 0,004+0,004+0,004 0,00942 

 

Rooms 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Double glazed glass 988,6 0,004+0,004+0,004 0,00942 

 

 

Roof 

 

Rooms 

Material  Surface (m
2
) Thickness (cm) λλλλ(W/m K) 

Platelets 439,2 0,02 1,05 

Expanded clay isolation 
439,2 0,05 0,085 

reinforced concrete 439,2 0,05 1,63 

Cement mortar 439,2 0,01 1,4 

rasillón 439,2 0,05 0,32 

Plaster finish 439,2 0,01 0,3 

Mineral wool (type II) 439,2 0,04 0,04 

Cement mortar 439,2 0,01 1,4 

Print bituminous 439,2 0,01 0,19 

Concrete slab 439,2 0,30 0,926 
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Common area 

Material Surface (m
2
) Thickness (cm) λλλλ(W/m K) 

Platelets 173,5 0,02 1,05 

Expanded clay isolation 173,5 0,05 0,085 

reinforced concrete 173,5 0,05 1,63 

Cement mortar 173,5 0,01 1,4 

Rasillon 173,5 0,05 0,32 

Plaster finish 173,5 0,01 0,3 

Mineral wool (type II) 173,5 0,04 0,04 

Cement mortar 173,5 0,01 1,4 

Print bituminous 173,5 0,01 0,19 

Concrete slab 173,5 0,30 0,926 

 

 

Floor 0 

 

Windows 

 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

 

Double glazed glass 256,9 0,004+0,004+0,004 0,00942 

 

Door 

Material Surface (m
2
) Thickness (m) λλλλ(W/m K) 

Double glazed glass 17,05 0,004+0,004+0,004 0,00942 

 

External walls 

 

Material 
Surface (m

2
) Thickness (m) 

λλλλ(W/m K) 

 

Coteterm 71,86 0,10  

Plaster 71,86 0,015 0,3 

Double hollow brick 

partition 
71,86 0,20 1,25 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

67 

 

 

 

 

 

 

SURFACES 

 

From 1
st

 floor to 10
th

 floor 

 

This calculation is for all the floors 

 

PLACE SURFACE (m
2
) 

External walls (240 rooms) 1924,52 

External walls (common area) 56,2 

External wall (roof 10th floor) 722,2 

Doors  428,4 

Windows (240 rooms) 988,6 

Windows (common area) 76,4 

Internal walls (bathroom) 1158,24 

Internal walls (wall door) 71,12 

 

0 floor 

 

PLACE SURFACE (m
2
) 

External walls  71,86 

Windows  273,95 

 

 

4.1.-Classification of spaces 

For the purposes of calculating the energy demand classify living spaces depending on the 

amount of heat dissipated inside, due to the activity carried out and the period of use of each 

space, in low or high. Because the conditions of use of the building under the project will be 

classified as high internal load. 

 

The building has 10 floors, 24 rooms each floor, plus a deck, plus a ground floor and a 

basement dedicated to heating, hot water and storage. 

Surface decomposition is: 
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SURFACES 

ZONE SURFACE 

(m
2
) 

F
ro

m
 1

st
 f

lo
o

r 

to
 

1
0

th
 f

lo
o

r 

Bedrooms 3.578,4 

Common areas/Kitchen 2.120 

Bathroom 813,6 

F
lo

o
r 

0
 

Rooms 233,9 

Corridor 155,15 

Other areas 283,1 

*The total area to be heated is 7184.15 m
2
 distributed over 11 floors. 

4.3.-Calculation of thermal transmittance of enclousures 

We will study all the parts of the building that have direct contact with the outside. Those 

parts are the walls of the facade, windows and roof. Thermal transmittance  is 

calculated: 

 

The total thermal resistance of a component formed by thermally homogeneous layers should 

be calculated as: 

 

Where: 

-  are the thermal resistance surface for the indoor and outdoor air, 

respectively, according to the position of the enclosure, the heat flow direction and 

its position in the building . 

-  are the thermal resistance of each layer . 

The thermal resistance of a homogeneous layer is determined by the following 

expression:  
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Positioning of the enclosure and heat flow Rso Rsi 

Vertical enclosure or slope > 60° and horizontal flow 0,04 0,13 

Horizontal enclosure or slope≤60° ascendant flow 0,04 0,10 

Horizontal enclosure and descendent flow 0,04 0,17 
*Table. Convection thermal resistances on surfaces in contact with the outside air. 

 

 

Enclosure in contact with the outside 

 

ROOF 

 

Material 

resistance 
λ (W/mK) e(m) 

R (m
2
K/W) 

 
U (W/m

2
K) 

Rso   0,04  

Rsi   0,10  

Platelets 1,05 0,02 0,02  

Expanded clay 

isolation 
0,085 0,05 0,59  

Reinforced 

concrete 
1,63 0,05 0,03  

Cement 

mortar 
1,4 0,01 0,01  

Hollow brick 0,32 0,05 0,16  

Gypsum 

plaster 
0,3 0,01 0,03  

Mineral wool 

(type II) 
0,04 0,04 1,00  

Cement 

mortar 
1,4 0,01 0,01  

Print 

bituminous 
0,19 0,01 0,05  

Concrete vault 0,926 0,30 0,32  

TOTAL  0,55 2,36 0,42 

*Source:http://cte-web.iccl.es/materiales.php?a=30 
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EXTERNAL WALL FROM 1
st

 FLOOR TO 10
th

 FLOOR (rooms and common area) AND EXTERNAL 

WALL FOR FLOOR 0 

 

Material 

resistance 
λ (W/mK) e(m) 

R (m
2
K/W) 

 
U (W/m

2
K) 

Rso   0,04  

Rsi   0,13  

HB partition 

wall double 
1,25 0,2 0,16  

Coteterm 1,936 0,07 1,185  

Hydraulic 

morter  

0,036 

 

0,04 

 

1,1 
 

Plate 

polystyrene 

Mortar 1,4 0,01 0,01  

Primer 0,20 0,005 0,025  

Decorative 

mortar 
0,3 0,015 0,05  

Plaster 0,3 0,015 0,05  

Mineral whool 0,04 0,04 1,00  

TOTAL  0,325 2,565 0,39 

 

 

 

 

WINDOWS  

 Rooms and common area 

Material 

resistance 
λ (W/mK) e(m) 

R (m
2
K/W) 

 
U (W/m

2
K) 

Double climalit 

glass 
0,0272 0,016 0,588  

TOTAL   0,588 1,7 

 

 

ENCLOSURE INTERIOR 

 

INTERNAL WALLS 
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Doors 

Material 

resistance 
λ (W/mK) e(m) 

R (m
2
K/W) 

 
U (W/m

2
K) 

Sapelli 0,18 0,1 0,555  

TOTAL  0,1 0,555 1,802 

  

 

Bathroom 

Material 

resistance 
λ (W/mK) e(m) 

R (m
2
K/W) 

 
U (W/m

2
K) 

Tiling 1,05 0,003 0,003  

Enfoscado 0,45 0,002 0,004  

Double hollow 

brick partition 

 

1,25 

 

0,15 

 

0,12 
 

TOTAL  0,155 0,127 7,87 

 

Walls 

Material 

resistance 
λ (W/mK) e(m) 

R (m
2
K/W) 

 
U (W/m

2
K) 

Enfoscado 0,45 0,002 0,004  

Double hollow 

brick partition 

 

1,25 

 

0,15 

 

0,12 
 

TOTAL  0,152 0,124 8,06 

 

 

4.4.- Equipaments 
 

4.4.1.-Energy saving and incorporation of solar energy 

 

The planned building will install a solar thermal system to support the production of hot water, 

the brand will SOL 2800-H 

OBJECTIVES TO COMPLY 

The facility will provide a minimum contribution of 10%. 

DESCRIPTION OF THE SYSTEM 

The installation of copper tubing made with cold drawn, together with special parts using 

brazing. The anchor to the walls will be made by special plastic brackets expressly prohibited 

the use of steel wire or the like. 

Protect the pipe all the way through elastomeric foam shell, and further, in its journey through 

deck will housed inside a tray with cover galvanized. The pipe will run embedded in its vertical 

section (uprights) and surface in the rest of the installation. 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

72 

 

The solar collectors are placed in covered in a specially constructed concrete base to ensure 

levelness and flatness. 

To ensure correct operation of the installation during the months of excessive solar radiation, 

the battery will equip collector heat sink system at its top, with gravity operation without 

electrical components.  

When it detects the temperature in the return water is excessive, divert the flow of water to 

drive the heat sink, and in turn, the return water recirculated within the facility until its 

temperature is optimal. A sink input is place an automatic air vent with a stopcock to facilitate 

maintenance, and out of the sink, place a check valve is to promote the circulation of water in 

one direction. 

Likewise, cutting keys placed at the entrance and exit of each of the systems that make up the 

system, to facilitate maintenance and repair thereof. 

 

INTERIOR INSTALLATION 

All of the internal pipeline will be held at Copper pipe, stretched and seamless, deoxidized with 

phosphorus and a minimum pressure of 10 Atm of circular cross section and uniform thickness. 

The exterior and interior surfaces are smooth, and free from scratches, blemishes, blowholes, 

slag pits or folds. 

The diameter of the pipes will be based on the number of taps to serve the stretch and it is 

specified at the Plumbing installation. 

In each wet room have a stopcock, which allows cutting and water flow regulation. Will have a 

minimum thickness of 2 mm and will be sealed at a pressure of 15 Atm. The key will be linked 

to the copper tube by fitting or welding the soft type. 

The diameter of the valves will in function of the diameter of the pipe which is placed: the pipe 

will recessed upper facing, at a distance of 20 cm from the ceiling and there will be sections of 

a height less than that of any supply. 

Pipe joints and special pieces will be welded capillary soft type. 

Pipes of hot and cold thermal acoustic insulation will chill the hot water pipe is placed at a 

distance greater than 4 cm of cold water and never below this. 

When the pipe passes through walls, partitions or floors are placed a sleeve bushing with 

minimum clearance of 10 mm and filled the space with plastic putty. 

Sanitary fittings and valves will relate to the measurement, brand, color and pattern described 

therein. 

The minimum distance between the installation of plumbing and electricity and telephone 

never be less than 30 cm. 

 

4.4.2.- Biomass boiler 

Supply is projected biomass thermal energy to the residence "T16" in the form of water at 90 ° 

C measured by energy meter located at the delivery point located in the boiler. We will also 

use this thermal energy for heating and get HSW. Replace old boiler with a biomass diesel, 

reducing the emission of CO2.  
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The installation will consist of 6 boilers connected in series, with a nominal power of 48 kW 

each one obtaining a total power of 288 kW nominal power. Will install boilers in series to 

regulate demand-production ratio as it varies depending on the month of the year and get a 

better relationship and will not produce too much, because the boilers have to produce a 

minimum power would be much greater than the power demanded. 

The biomass boiler (boiler and silo) will be located in the basement. The dimensions of each of 

the boilers will 1340x505x1085 mm, which will be placed in a room 92,75 m
2
 as is shown in the 

plane. 

The fuel supply will be from a silo, located in another room located downstream of the boiler 

room. Our Pellet fuel will therefore need our energy needs as an annual volume of 928.74 m
3
, 

which will be provided in six annual installments of 154.79 m
3
. Our silo will have dimensions of 

7.90 x3x9, 35 m, and the floor have an inclination of 5 ° on both sides of the floor, which 

converge in the center of the room, as is shown in the plane 

EQUIPMENT 

- Six fuel biomass boilers for wood chips (G30, G50) and pellets TUERO brand, model 

TUERO48 total nominal power 288 kW, part load efficiency of 92.4%. Equipped 

standard with an inner tray ash collection, modulating burner with automatic 

ignition and automatic feed control box by thermostats. 

- Remote management module boiler operation and maintenance by MODEM. 

- Fueled by worm diameter and length 14 cm XXXXXX m 

- Four single inertial accumulators 5.000 liters each, isolated according RITE. 

- Temperature sensors for buffer storage. 

- A group return temperature elevation, with pump and mixer. 

- Items needed for the management and control of the boiler. 

- Connection electrical installation with strength and control box with electric 

protection. 

- Plumbing, assembly consisting of the boiler, biomass power, hydraulic, chimney 

connection and connection to the heating circuits and HSW. 

- Forced and controlled extraction with a vent formed with 3 tubes 150 mm in 

diameter. 

 

- 154,79 m3 of silo, with a dimension of 9,35 largue x 7,90 width  x 2,30 high 
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� DEMOLITION  

� SAFETY AND HEALTH 

� DESCRIPTIVE MEMORY 

� INSTALLATIONS MEMORY 

� PLANES 
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1.- Sanitation.  

1.1-Sanitation installation memory 

 1.1.1-Downpipes and gutters 

 1.1.2.-Hunged collectors 

 1.1.3-Primary ventilation subsystem 

 1.1.4.- Materials 

1.2. Annex calculations 

1.2.1. Dimensioning 

1.2.2.Network dimensioning sewage evacuation    

1.2.2.1 Floor traps or individual siphons  

1.2.2.2 Branch lines collectors 

1.2.2.3 Wastewater downpipes 

1.2.2.4 Wastewater horizontal collectors   

1.2.3. Network Dimensioning stormwater discharges 

1.2.3.1 Rainwater downpipes 

1.2.3.2 Rainwater collectors 

1.2.3.3 Dimensioning of mixed type collectors 

1.2.3.4 Scaling networks ventilation 

 

2. Residential building plumbing 

 2.1. Installation plumbing memory 

2.1.1. Define the installation: 

2.1.2.  Materials used 

2.1.3. Relationship to other facilities 

2.1.4. Hot water from renewable energy. 

2.2. Annex calculations 

2.2.1. Annex cold water calculations 

2.2.1.1.  Sizing the distribution networks. 

2.2.2 Annex of hot water calculations 

2.2.3 Energy requirements of HSW 

3.- Residential building electricity 
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3.1.- Applicable law  

3.2.-  Power supply 

  3.2.1.-  Electricity source 

 3.3.- Facilities link 

3.4.- Grounding Installation  

3.5.-  Protective conductors 

3.6.- Installation characteristics  
 

3.6.1.- Individual derivations 

3.6.2.- Interior installation  

3.7. Overcurrent protection 

 

4.  Residence building heating 

4.1 Heating memory 

4.2 Anex heating 

4.2.1.  Thermal load 

  4.2.1.1. Design heat load: 

  4.2.1.2 Thermal load design for renewals 

  4.2.1.3  Thermal load design infiltrations 

4.2.2 Monthly average needs 

 

5.- .Residence building telecommunications 

5.1.-Memory 

5.1.1 Our facility elements 

5.1.2 Network calculations 

6. SYSTEMS FROM RENEWABLE ENERGY 

 6.1. Classification of spaces. 

 6.2. Calculations of thermal transmittance of enclousures. 

 6.1. Memory of solar collectors. 

  6.1.1. Solar collectors comparison. 

  6.1.2. Conclusion. 

 6.2. Annex solar collectors. 
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  6.2.1. Distance between the feet of the collector. 

  6.2.2. F-Chart method. 

  6.2.3. Conclusion. 

 6.3. Biomass boiler memory. 

  6.3.1. Equipments. 

 6.4. Annex biomass boiler. 

  6.4.1. Accumulator volume calculation biomass boilers. 

  6.4.2. Accumulation system. 

  6.4.3. The use of hot water according to use. 

  6.4.4. Accumulation volume dimensioning. 
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1.SANITATION 

1.1-Sanitation installation memory 

 

This calculation will target dimension and calculate the sanitation facility so that our building 

provided a perfect network of sewage disposal and storm water. 

 

We have to solve the evacuation of rainwater and sewage or black, for what we will use a 

separative system, which consists of a single collection of water, but will join at the general 

Water source. 

In our building independently of use, shall be evacuated: 

a) The rainwater receiving covered surfaces. 

For it will have a number of components: 

- If not passable cover will have a series of sumps for collecting water, 

they can be placed, depending on the slope of the flat roof and provided 

PVC. 

- On the roof of the tower will have a roof gutter. 

 

b) Wastewater from sanitary appliances and major appliances. 

For it will have a number of components: 

- All our devices provide drain valve to vertical ducts. Special care should 

be taken to the toilet which contains inorganic residue and can be set 

horizontal pipe sections always remain vertical in the case of our 

installation. 

- Then it all leads to the bottom through the downspouts. 

 

Components of our disposal facility: 

Our facility will establish a number of factors driving the water we take both devices as cover: 

- Derivations: are our pipelines linking sanitary appliances with columns 

- Downpipes and gutters: are vertical evacuation pipes leading stormwater and sewage 

to the bottom of the building (basement). 

- Collectors: are our horizontal pipes that collect standing water column and lead to the 

outside network connection sanitation. 

1.1 .1.-Downpipes and gutters 

Downpipes should be performed without deviations and movements, and uniform diameter 

throughout its height except, in the case of waste downpipes, when a diameter required 

concrete from the upper sections is not exceeded in the rest of the downpipe. 
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The diameter should not decrease in the direction of the current. 

It may be provided an increase in diameter as they enter the downpipe flows much greater 

extent than the upstream sections. 

 

1.1.2.-Hunged collectors 

- The downpipes must be connected by special pieces, according to the technical 

specifications of the material. This connection can not be made by simple elbows, or in 

the event that they are reinforced. 

- The connection of a rainwater downpipe to collector in mixed systems available must 

separate at least 3 m from the downpipe connection nearest sewage located upstream. 

- They must have a slope of at least 1%. 

- No need to rush into the same point more than two collectors. 

- In the straight sections, in each encounter or coupling both horizontally and vertically, 

as well as derivations, records provided must consist of special pieces according to the 

material in question so that the sections between them does not exceed 15 m.  

The link of the downpipes with the network _ buried collector is done through masonry 

manholes, which allows registration and cleaning of those, and makes the link of the 

downpipes with the network of collectors. 

- Chest walk downpipes 

- Chest of step 

 

Some precautionary measures, is that the network of collectors must have a minimum 

distance of 1.50 m from any drinking water systems, a circumstance that could modify the 

initial design of distribution. 

 

1.1.3.-Primary ventilation subsystem 

For choose one primary ventilation with features described in the Technical Code: 

 

1. Is considered sufficient as the only ventilation in buildings with fewer than 7 floors, or 

under 11 if the downpipe is oversized, and the branches of drains are less than 5 m. 

 

2. The wastewater downpipes should extend at least 1.30 m above the roof of the 

building, if it is not passable. If so, the extension should be at least 2.00 m above the 

floor of the same. 

 

3. The primary ventilation outlet must not be located less than 6 m from the exit of the 

primary ventilation, it must be at least 50 cm above the proposed maximum height of 

said gaps. 
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4. Where there are gaps habitable premises within 6 m of the primary ventilation, this 

must be at least 50 cm above the peak of said gaps. 

 

5. The ventilation outlet must be adequately protected from the entry of foreign bodies 

and their design should be such that the wind favors the expulsion of gases. 

 

6. Terminations can not be arranged under bus shelters column. 

 

In the case of a primary ventilation, so that all toilet outfall downpipe and is extended up to 

the roof, thus facilitating the lowering of the liquid and avoiding possible suctions and leading 

this odor in the building. 

1.1.4.-Materials 

We will begin defining the used material for each one element: 

Derivations 

In this type of piping materials used were plumb ,virtually obsolete today and plastics. 

Therefore in our installation we will employ the second one and within these PVC, with this 

get good fastness properties of acids, easy handling and adaptation possibility of any type 

of network by the varied number of special parts, and high resistance to the materials used 

in the work, particularly the plaster and lime. 

Downpipes 

As in the derivations employ PVC for our facility, because the iron pipe has been overcome 

by it. 

The advantages of incorporating is that we can add in the case of his great lengths helpful 

downpipes (up to 5 m) and the existence of all kinds of special parts with which to 

configure any irregular tour it.  

 

Hunged collectors 

As like all the facilities of sanitation currently most used material is PVC for reasons of 

economy and speed of execution, the system will continue except at the joints. These are 

made using the plug system, using the gluing system for sealing joints or with the same 

purpose a gum ring seal. Therefore in our facility use PVC. 

 

Hydraulic closures or shipon 

These may be of plumbed, foundry and plastics. In our case we use the more commonly 

plastic and PVC for being the most used today. 
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1.2.-Anex calculations 

 

1.2.1.-Dimensioning 

Must apply dimensioning procedure for a separative system, ie, the network should be sized 

one hand wastewater and stormwater network by another, separately and independently, and 

later by the appropriate conversions, installing a system mixed. 

The method used must award the number of units drain (UD) to each sanitary appliance 

depending on whether the use is public or private. 

 

1.2.2.-Network dimensioning sewage evacuation    

Individual derivations 

The award of UD to each type of device and the minimum diameters of the siphons and 

individual derivations corresponding sets in Table 4.1 based on usage. 

 

For outfall of continuous or semi-continuous type, such as climatization equipment, 

condensation trays, etc ..., must be 1 UD to 0.03 dm
3
/s of estimated flow 

Then they establish UD and the diameters of the derivations of each appliance by the CTE table 

4.1 for each type of wet room: 

 

 

Washbasin     ……………………….…..…241  UD…………………………..... 40 mm 

 Toilet with Fluxor …….………………...243   UD……………………….……. 90 mm 

Bathtub ………………………………………240   UD………………………………. 40 mm 

Washing machine …………………………20   UD…………………………….   40 mm 

Lonely faucet…………………………..…...22   UD……………………….…....32 mm 
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Location Humid local Appliances UD Derivation 
Diameter 

Total UD 

Semibasement 
Floor 

Boiler room 
Lonely 
faucet 

2 32 mm 

766 

Lower floor Bathroom 

Washbasin 1 40 mm 

Toillet with 
Fluxor 

3 90 mm 

Floor 
1,2,3,4,5,6,7,8,9 

y 10 

Bathroom 

Washbasin 240 40 mm 

Toillet with 
Fluxor 

240 90 mm 

Shower 240 40 mm 

Laundry 
Whasing 
machine 

20 40 mm 

Kitchen 
Lonely 
faucet 

20 32mm 

 

1.2.2.1.-Floor traps or individual siphons  

For the floor traps we will take what it is said in C.T.E in paragraph 4.1.1.2 

Individual siphons should have the same diameter as the outfall valve connected 

Syphonic cans must have the number and size of appropriate inputs and a height sufficient to 

prevent the discharge of a high exit sanitary appliance another of lesser height. 
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1.2.2.2.-Branch lines collectors 

For branch lines we will use the C.T.E in Table 4.3 CTE knowing the slope of the pipes is about 

2% and the maximum diameter 200mm, the discharge units of each of the wet rooms will be: 

 

 

Location Humid local Total UD Collector 
diameters 

Semibasement 
Floor 

Boiler room 2 75 mm 

Lower floor Bathroom 4 75 mm 

Bathroom 

Shower 20 

140 mm Toillet with 
Fluxor 

20 

Washbasin 20 

Laundry 
Whasing 
machine 

20 140 mm 

Kitchen 
Lonely 
faucet 

20 75mm 

 

1.2.2.3.-Wastewater downpipes 

The dimensioning of the downpipes should be in such a way as not to exceed the limit of ± 

250 Pa of pressure variation and flow rate such that the surface occupied by the water does 

not exceed 1/3 of the cross section pipeline. 

The diameter of the downpipes is obtained in Table 4.4 as the higher of the values obtained 

considering the maximum UD in the downpipe and the maximum number of UD in each 

branch depending on the number of plants. 
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Humid local Appliances Total UD 
Downpipes 
diameter 

Boiler room Lonely faucet 2 75 mm 

Bathroom 

Washbasin 

4 75 mm 

Toillet with Fluxor 

Bathroom 

Washbasin 

20 140mm Toillet with Fluxor 

Bathtub 

Laundry Whasing machine 20 140 mm 

Kitchen Lonely faucet 20 75 mm 

*How we were well below the downpipes in the bathrooms, we will take a diameter of 110 mm 

 

1.2.2.4.-Wastewater horizontal collectors   

Horizontal collectors are sized to operate at half-section to a maximum of three quarters 

of a section, under uniform flow conditions. 

 

NOTE:  

We take as general diameter for all collectors 160 mm, as it is a slightly larger diameter than 

downpipes that connect to them, and could reach up to 1056 units for that diameter, and in 

our case we were well below that number since we have only 766 UD for the entire building. 
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1.2.3.-Network Dimensioning stormwater discharges 

The surface area of the filter element a small boiler must be between 1.5 and 2 times the cross 

section of the pipe to which it connects. 

The minimum number of sinks to be arranged is as shown in Table 4.6, depending on the 

horizontally projected area of the cover to serve 

So calculate each of the surfaces (patio, deck tilted) in horizontal projection:  

 

Surface runoff Horizontal Surfaces C.T.E Sinks 

Flat roof 727 m2 S > 500 m2 5 

 

The number of collection points should be sufficient so that no unevenness greater than 150 

mm and maximum gradient of 0.5%, to avoid excessive overhead deck. 

 

1.2.3.1.-Rainwater downpipes 

The diameter corresponding to the surface, in horizontal projection, served by each 

stormwater downpipe obtained in Table 4.8 

Similarly to the case of the gutters, for different intensities of 100 mm/h factor is applied to 

the corresponding "f" factor. 

 

stormwater surfaces Horizontal 
surface 

Downpipe 
diameter 

Flat roof not passable 707 m2 140 mm 

Deck Torreon 22 m2 75 mm 

 

 

So that there is greater security take a diameter of 125 mm, for each of the downcomers. 

Wroclaw rainfall intensity, according to the map of isohyets and rainfall zones, we are in the 

isohyet 40 and in area B, so that the rainfall intensity is 90 mm / h. 
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1.2.3.2.-Rainwater collectors 

Rainwater collectors are calculated in steady state filled section. 

The diameter of rainwater collector it is obteined by the tale 4.9, depending on its slope and 

the surface that is used. 

In Table 4.9, and given a 2% slope obtain the diameter of the collector:  

 

Rainwater Surfaces Horizontal 
surface 

Collector 
diameter 

Flat roof not passable 707 m2 160 mm 

Deck Torreon 22 m2 90 mm 

 

Will put in all horizontal pipes a minimum diameter of 160 mm, will get therefore 160 mm. 

As stated in the document DB HS Health, Section 5 Waste water HS, 4 Dimensioning after 

calculating each separate networks needed by a mixed system sizing conversions, for they use 

Article 4.3 of the CTE. 

 

1.2.3.3.-Dimensioning of mixed type collectors 
   

To size mixed type collectors should become drain units corresponding to the equivalent 

surface sewage water collection, and join those for rainwater. The diameter of the collectors 

are obtained from table 4.9 in terms of the slope and the surface. 

 

UD Transforming equivalent surface in rainfall of 100 mm/h is done with the following criteria: 

 

a) for a number of UD than or equal to 250 equivalent surface is 90 m2. 

b) For a number greater than 250 UD equivalent surface is 0.36 x no UD m2. 

 

If the rainfall pattern is different, must multiply the values of the equivalent surfaces 

correction factor "f" factor indicated in 4.2.2. 
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Therefore with UD obtained previously, rainfall and slope factor of 2% will get collectors to 

Table 4.9: 

 

Humid local Total UD Factor Transformation Mix colector 
diameter 

Bathroom 

Laundry 

Kitchen 

Sinks 

771 0.36 277.56m2 110  

 

1.2.3.4.- Scaling networks ventilation 

 

- Ventilation subsystems of the facilities 

Ventilation subsystems should be arranged both in sewage networks as in rainwater. 

Subsystems will be used primary ventilation, ventilation secondary, tertiary ventilation and 

ventilation valves. 

- Primary ventilation subsystem 

1.  Is considered sufficient as the only ventilation system in buildings with fewer than 7 floors, 

or under 11 if the downpipe is oversized, and the branches of drains are less than 5 m. 

 

2.  The wastewater downpipes should extend at least 1.30 m above the roof of the building, if 

it is not passable. If so, the extension should be at least 2,00 m on the floor thereof. 

 

3.  The primary ventilation outlet must not be located closer than 6 m from any air intake for 

air conditioning or ventilation and should surpass it in height. 

 

4.  Where there are gaps habitable premises within 6 m of the primary ventilation outlet, it 

must be at least 50 cm above the peak of said recesses. 

 

5.  The outlet ventilation must be adequately protected from the entry of foreign bodies and 

their design should be such that the wind favors the expulsion of gases. 

 

6.  No colum terminations can be arranged under canopies and terraces. 
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- Ventilation subsystems of the facilities 

The primary ventilation must have the same diameter as the downpipe which is an extension. 
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2.- RESIDENCE BUILDING PLUMBING 

 

2.1. Installation plumbing memory 

 

2.1.1.-Define the installation: 

With 726 m2 of floor area, this residential building has 12 floors, plant semibasement, ground 

floor and tower. The building will have the following free heights: 

� Plant semibasement: 4.00 m. 

� Ground floor:  3.00 m 

� Floors 1, 2, 3, 4, 5, 6, 7, 8, 9 y 10 : 2.45 m 

a) Plant semibasement: 

a) Boiler with two lonely faucets  

b) For the supply of water in the various appliances inside the particular 

installation which comprises all piping and control elements, and safety 

maneuver to drive the water flow required by each user to their point of 

consumption . Will place a counter on the side facing the interior in the 

basement. 

b) Ground Floor 

a) Bathroom 

c) Floor 1, 2, 3, 4, 5, 6, 7, 8, 9 y 10. 

a) Bathroom 

b) Laundry 

c) Kitchen 

To define the installation of cold water pipes start doing it with the more general to the more 

specific: 
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Water source 

La water source must have, at least, the following elements: 

a) A key to making a tapping or charging, on the distribution pipe network 

supply outside to open the way for the water source; 

b) Water source tube that takes the key link with the overall stopcock; 

c) A shutoff valve on the outside of the property. 

General installation 

 Born in the stopcock and communicate the connection with the particular installation.  

 

Must be performed by a qualified installer and must pass the necessary inspections by the 

supplying company and, where appropriate, by industry personnel. 

The installation will generally consist generally of: 

- Feed pipe. 

Stopcock will link with the general accountant. Run through areas and possibly seen, or at least 

registrable.  

- General accountant.  

In systems with general accountant, it will be placed on the feeding tube, accumulating the 

volume consumed. Be placed on the facade of the building. 

The general counter diameter is obtained depending on the supply. 

The counters are placed between two valves in order to isolate them. Must be a system and 

model approved by the State and shall contain an appropriate device to be tested without 

disassembly. 

- Retention valve.  

Protect the distribution network against suspected waters return. Will be placed on the 

feeding tube, with its connection to the battery, or in the case of general accountant, 

afterwards. It will be advisable to put a check valve on the meter downstream. 

-The general Stopcock 

The general stopcock serve to disrupt the supply to the building, and be located within the 

property, in a common area accessible to handle and properly marked to allow identification. 

If you have chest cabinet or counter should generally stay inside. The general stopcock our 

building will have on the road steely tramwajowa in a casket with the appropriate cover 

- Filter of the general installation 

The filter should retain the general installation of waste water may lead to corrosion of metal 

pipes. Be installed below the general stopcock . If you have chest cabinet or counter should 

generally stay inside. The filter must be of type Y with filtering threshold between 25 and 50 

μm, stainless steel mesh and silver plated, to prevent the formation of bacteria and self-
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cleaning. The situation of the filter should be sufficient to adequately perform cleaning and 

maintenance without outage. 

-Feeding pipe 

The layout of the feeding pipe must be made in areas of common use. Should go 

wardrobe must available for inspection records and leakage control, at least at its ends and 

changes in direction.  

- Particular building installations 

• Derivations ( for each floor ) 

 

Now define each type of element that we will use: 

- Speed meter 

This consists of a small hydraulic motor whose speed of rotation is proportional to flow 

through it. The pivot shaft is united to a mechanical integrator totaling water passing through 

the meter. 

The counter has a number of moving parts that need energy to perform their respective 

movement, this energy is obtained based on a decrease in water pressure, which is why the 

counter causes a significant pressure drop 

- Key step 

Its purpose is to cut or regulate the flow of water passing through the pipes of the various 

parts of the installation. The key step is used in the connection to the input and output speed 

counters, at the foot of each of the columns or pillars of the building, at the entrance of 

referrals specific to each plant, in all local wet and all those parts needed. 

Of all the keys step, globe valve or labyrinth is really used in housing facilities and taps. 

Globe valve or labyrinth system essentially consists of a circular-section horizontal hole which 

is situated in the body of the stopcock and is connected to the input thereof over said hole a 

metallic disc is placed in its underside has a rubber disc called "shoe". The metal disc is 

attached via a metal shaft to the threaded shaft of the tap and on the other end threaded 

shaft in one direction or another approach removed the rubber disk horizontal hole giving way 

more or less water flow. When the rubber plugs the horizontal hole not let any water flow. 

Globe valves inserted in the water at a pressure drop appreciably as the water must flow with 

difficulty through the maze which is the path of the blade. 

To prevent escape of water or a trickle occurs between the axis of the faucet and the mount is 

used "prensa estopas" known that a rubber ring is pressed by a nut, which completely seals 

the junction of overburden with the axis of tap must rotate in the opening and closing. 

- Faucets  

The faucet is the accessory that facilitates the use of water in sanitary wares, also allows flow 

regulation that is to be used in this wares. In the toilets that are fitted with hot and cold water 

faucets are not used separate the hot and cold flow rates used mixed through a Hydromixer to 

obtain the desired operating temperature, which will have a power saving device. 
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- Pipes 

Set consisting of tubes through which cold water has.  

 

2.1.2.-Materials used 

The pipework shall be of copper, being the most generalized water facilities: 

 

Copper pipe: 

Is a smooth wall pipe is constructed as a long seamless pipe. Copper tubing does not need 

special protection because the oxygen in the presence of humidity the attacks being coated 

with a dark layer of copper oxide to be adherent to the metal protects against corrosion of the 

pipe wall. 

There are two types of copper from the metallurgical point of view: 

- Crude Copper: Copper is obtained when it is stretched when it suffers an elongation when 

subjected to a tensile stress. This varies the resistance of 31 to 47 Kg/ml
2
. 

- If the crude copper-put it through a process of abrupt heating and cooling is obtained which 

has a resistance annealing. 

In the market raw copper pipe comes in straight pipe of small diameter. Copper tubing is 

manufactured in 3 qualities the series g, m and d. The number g is the number of thick-walled 

tube is higher quality. The number m is the intermediate wall and is the most widely used pipe 

and d is thin walled tubing and should not be used. 

 

Therefore the pipe to be used is copper series m (intermediate) for being the most used in 

these facilities. 

 

2.1.3.-Relationship to other facilities 

In the HS DB Health Document, Section HS 4 Water Supply Section 3.4 expresses the 

relationship and separation between other facilities, whose decrees must be met mandatory: 

1. The laying of cold water pipes should be such that not affected by heat sources and 

therefore discourse must always separate from piping hot water (HSW or heating) at a 

distance of 4 cm, at least . When the two lines are in the same vertical plane, the cold water 

should always be below the hot water. 

2. The pipes must go below any pipe containing electrical or electronic devices, and any 

telecommunications network in parallel at a distance of at least 30 cm. 

3. With respect to the gas pipes is saved at least a distance of 3 cm. 
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2.1.4.-Hot water from renewable energy 

In our building we introduce two systems to get hot water from renewable energies. 

 These two systems are: 

 

- Flats plates of solar collectors. 

- Biomass boiler. 

 

We will Install on the roof of our building solar panels of SOL 2800-H brand which we will 

obtain an autonomy of 11,324% of annual HSW consumption. 

To fill the remaining demand of HSW, also install a biomass boiler, TUERO 48 brand. This boiler 

will consist of 6 boilers connected in series, with a nominal power of 48 kW each, giving a total 

power of 288 kW. 

The hot water system consists of two distinct storage systems, solar and storage system for the 

biomass boiler. 

The system of accumulation of the solar collector consists of a 20.000 liter tank and boiler 

biomass is constituted by a deposit of 11.467 liters. The total volume of the deposit is 31,467 

liters. As the volume is too high, we will install six 5.000 liter tanks. The batteries are brand 

MET MANN model GEAs. Two of these batteries are intended only for the HSW (hot sanitary 

water) while the other 4 batteries are for use in heating and HSW. 

The HSW illustration from the solar panels will be: 

 

 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
97

 

 

 

2.2.-Annex calculations 

2.2.1.-Annex cold water calculations 

- General layout of the facility, indicating drivers, system components and their defining 

characteristics: 

 

- Input data 

We begin our calculation with the following data: 

- Pressure registration key ………………………        450 KPa 

- Measure registration key ……………………...      - 0,25 m respect to ground   

- Status of registration key ……………………….        Beside Wróblewskiego facade               

- Preferential pipes ………………………………….        Copper 

- Pipe  ………………………………………………………        Diameter: 150 mm 

- Water speed ………………………………………….        1.20m/s 

 

To calculate our cold water facility must know the minimum instantaneous flow will provide 

the CTE. (Document DB HS Health, Section HS 4 Water supply, Table 2.1 Minimum Flowrate for 

each type of device): 
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Washbasin    …………………………………………………................   0.10   l/s 

Toillet with fluxor     ……………………………………………………     1.25   l/s 

Lonely faucet    ………………………………………………………......    0.15   l/s 

Shower ............................................................................    0.20   l/s 

Domestic sink      .............................................................     0.20  l/s 

Whasing machine   .........................................................     0.20  l/s 

2.2.1.1.-Sizing the distribution networks 

- Dimensioning of the sections 

The sizing of the sections will be based on the dimensions of each section, and for this circuit 

depart worst considered to be one that has the greatest pressure loss due to friction as both 

geometric height. 

 

 

Sections Devices Number of devices Total 

1 Lonely faucet 2 0.30 l/s 

2 Washbasin 1 3,85 l/s 

Toillet with fluxor 3 

3 (x5) Washbasin 2 3.1 l/s 

Toillet with fluxor 2 

Shower 2 

4(x2) Washbasin 1 1.55 l/s 

Toillet with fluxor 1 

Shower 1 

5 Lonely faucet 2 0.3 l/s 

6 Whasing machine 2 0.4 l/s 

*Total building: 383.15 l/s 
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- The sizing of the sections was done according to the following procedure:  

a) the maximum flow of each segment is equal to the sum of the flow rates of 

consumption points powered by the same according to Table 2.1 (DB-HS). 

b) establishing simultaneity coefficients of each section according to an appropriate 

criterion. 

c) calculating flow determination in each section as a product of maximum flow 

coefficient corresponding simultaneity. 

d)choosing a calculation speed is an average value 1.20 m/s. 

e) obtaining the diameter corresponding to each section depending on the flow and 

speed. 

 

 

- Pipe sizing: 

1.  Proceed to the sum of the individual devices by adding the minimum flows for each pipe 

section. 

  2.  Will establish the different coefficients of simultaneity:  

 

 

Weighted coefficient: 

Here if we take into account the flow of each of them so we establish the so-called consumer 

unit (Ni).  

K=1/(√(∑ Ni – 1))  

Ni = 1 for toilets and bidets. 

        2/3 for domestic dishwashers, timer urinals and lonely faucets 

        ½ for washing machines, showers, sinks domestic, laundry, sinks and taps, garages 

       2/5 for industrial dishwasher 

       1/3 for bathtubs and sinks nondomestic 

       3/4 for household washing machines  

       1/15 to toilets Fluxor 
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Sections Devices Number of devices 
Simultaneous 

Coefficient 

1 Lonely faucet 2 1.73 

2 
Washbasin 1 

0.57 
Toillet with fluxor 3 

3 (x10) 

Washbasin 2 

0.25 Toillet with fluxor 2 

Shower 2 

4(x4) 

Washbasin 1 

0.67 Toillet with fluxor 1 

Shower 1 

5 Lonely faucet 2 1.73 

6 Whasing machine 2 2 

 

1. Calculate the flow rate calculation in each section as a product of the maximum of each 

section by the simultaneity coefficient: 

       Qs = k x ∑Qi 

 

 

Sections Devices 
Maximum 

flow 
Simultaneous 

Coefficient 
Flow 

Calculation 

1 Lonely faucet 0.30 l/s 1.73 0.52 l/s 

2 
Washbasin 

3,85 l/s 0.57 2.20 l/s 
Toillet with fluxor 

3 (x10) 

Washbasin 

3.1 l/s 0.25 0.78 l/s Toillet with fluxor 

Shower 

4 (x4) 

Washbasin 

1.55 l/s 0.67 1.04 l/s Toillet with fluxor 

Shower 

5 Lonely faucet 0.3 l/s 3.03 0.52 l/s 

6 Shower 0.4 l/s 2 0.8 l/s 

 

2. Choosing a calculation speed is an average value of 1.20 m/s. 

 

3. By the speed set in advance and calculating the flow rate obtained using the following 

formulas the diameter of the pipe:           

D = 32.57 x √ Qs  
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Sections Devices Flow calculation Section diameters 

1 Lonely faucet 2 0.52 l/s 0.020m(20cm) 

2 Toilet: Washbasin 
and toilet with fluxor. 

 

2.20 l/s 0.047 (50 mm) 

3 (x10) Bathroom: 
Washbasin 2, shower 

2 and toillet with 
fluxor 2. 

0.78 l/s 0.028 (30 mm) 

4 (x4) Bathroom: 
Washbasin, shower 

and toillet with 
fluxor. 

1.04 l/s 0.033 (35 mm) 

5 Lonely faucet 2 0.52 l/s 0.020 (30 mm) 

6 Washing machine 2 0.8 l/s 0.029 (30 mm) 

* The value obtained shall be rounded to the next higher commercial value. 

 

 

- Calculation of load loss: 

To obtain the unitary load loss (j) we will use the next expression:  

J= 4.4619 10 
5   

q
2
/d

5
 + 4.2435 10 q

1.7
/d

4.7 

 

Sections Devices Flow calculation Load losses 

1 Lonely faucet 2 0.52 l/s 
0.04 water meters colum/m 

 

2 

Toillet: wasbashin 
and toillet with 

fluxor. 
 

2.20 l/s 0.22 water meters colum/m 

3 (x10) 

Bathroom: 
washbashing 2, 

shower 2 and toillet 
with fluxor 2. 

0.78 l/s 0.15 water meters colum/m 

4 (x4) 

Bathroom: 
washbashing, shower  

and toillet with 
fluxor. 

1.04 l/s 0.17 water meters colum/m 

5 Lonely faucet 2 0.52 l/s 0.04 water meters colum/m 

6 Whasing machine 2 0.8 l/s 0.16 water meters colum/m 
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- Sizing amount of cold water 

To calculate the amount, the CTE we determined by Table 4. (HS DB Health Document, Section 

HS 4 Water supply)the minimum diameter of the amount which we will post to our facility. 

Sections Flow calculation Minimum diameter Load loss 

1 0.52 l/s 0.020m(20mm) 0.04 water meters colum/m 

2 2.20 l/s 0.020m(20mm) 0.22 water meters colum/m 

3 (x10) 0.78 l/s 0.020m(20mm) 0.15 water meters colum/m 

4 (x4) 1.04 l/s 0.020m(20mm) 0.17 water meters colum/m 

5 0.52 l/s 0.020m(20mm) 0.04 water meters colum/m 

6 0.8 l/s 0.020m(20mm) 0.16 water meters colum/m 

 

- Sizing of the water source and the cold water supply 

 

For the calculation of the water source and the supply line I scored every home flows of cold 

water and then found the diameter and load loss 

 

 

 

 

Section  Flow Simultaneity factor 
FLow 

calculation 
Minimum 
diameter 

Feeding pipe 

Stretch 1 0.52 l/s 0.04 w.m.c/m 0.02 l/s 20 mm 

Stretch  2 2.20 l/s 0.2  w.m.c /m 0.44 l/s 50 mm 

Stretch  3 7.8 l/s 0.5  w.m.c /m 3.9 l/s 110 mm 

Stretch  4 10,4 l/s 0.75  w.m.c /m 7.8 l/s 110 mm 

Stretch  5 5.2 l/s 0.5  w.m.c /m 2.6 l/s 75 mm 

Stretch  6 8 l/s 0.5  w.m.c /m 4 l/s 110 mm 
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Finally let us join the section 2 and 5 by proximity so we will have a diameter of 70 mm 

 

 

 

 

- 

Sizing of the derivations of wet rooms 

 

According to the CTE diameters of wet rooms referrals will be made according to 4.2 (Water 

supply Sanitation Document DB HS, HS Section 4). As in our case the pipes are copper, so: 

Equipment or point of consumption                                        Diameter 

Washbasing    ……………………………………………………………………………………………….     12  mm 

Toillet with fluxor   ……….………………………………………………………………………………     30  mm 

Shower    …………..……………………………………………………………...............................     12  mm 

 

- Sizing supply tube wet rooms 

Appliances Flow Simultaneity 
factor 

Flow 
calculation 

Minimum 
diameter 

Bathroom 0.54 l/s 0.75 0.5 0.050m(50cm) 

 

- Tests and testing installations 

 

Testing indoor facilities 

 

1. The installer is required to perform a test of strength and tightness of all pipes, fixtures 

and fittings that make installation, being watched accessible components for control. 

 

2. To start the test, water will fill the entire installation terminals keeping faucets open 

until there is assurance that the purge has been completed and there is no air. 

Section  Flow Simultaneity factor Flow 
calculation 

Minimum 
diameter 

Water 
source 

18.76 l/s 1 l/s 18.76 l/s  150 mm 
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Then will close faucets that have served and the purge of the power supply. Then the 

pump is used, which is already connected and keep your operation up to the test 

pressure. Once fitted, the procedure depending on the type of material as follows: 

a) for metal pipes are considered valid tests as described in the UNE 100 151:1988; 

b) for thermoplastic pipes and multilayer are considered valid tests according to 

Method A of UNE ENV 12 108:2002. 

 

3. After the previous test, the installation will connect the faucet and consumer devices, 

submitting again to the previous test. 

 

4. The pressure gauge is used in this test intervals should appreciate at least 0.1 bar 

pressure. 

 

5. Alluded pressures above relate to street level. 

 

- Particular testing of Hot Sanitary water (HSW). 

1. On-site preparation of HSW will perform the following test runs: 

 

a) Flow and temperature measurement in water points 

 

b) Obtaining the required flow to the set temperature once opened the estimated 

number of taps in the simultaneity; 

 

c) Check the time it takes the water out to the operating temperature once the 

hydraulic balancing of the various branches of backhaul and one on one open 

faucet farthest from each of the branches, without open any tap in the last 24 

hours; 

 

d) Measuring the temperature of the network; 

 

 

-Checking pressures 

According to the CTE (Water supply Sanitation Document DB HS, HS Section 4) section 

 

1. Check that the pressure available at the worst point of consumption exceeds the 

minimum values given in paragraph 2.1.3 and at all points of consumption will not 

exceed the maximum value stated in the same paragraph, in accordance with the 

following: 

 

a) Determine the pressure loss of the circuit by summing the total pressure loss of 

each tranche. Localized head losses may be estimated at 20% or 30% of the 

produced on the actual length of stretch or evaluated from the installation 

elements. 
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b) Check the adequacy of the available pressure: once obtained the values of the 

pressure losses of the circuit, check if they are substantially equal to the 

available pressure that remains after deducting the total pressure, height and 

residual geometric most unfavorable point of consumption. In the event that 

the available pressure at the point of consumption is lower than the minimum 

required pressure would be needed to install a pressure group. 

 

Calculating pressures to be necessary in the first place the length and length to find and 

pressures equivalent (j*leq):  

Section Equivalent 
length 

Az Load loss (j) Initial pressure Final 
pressure 

Worst point 57.15m 39 m 

 

0.22 water meters 
colum/m 

45 water 
meters colum 

72.846 water 
meters colum 

Pf=Po-Az –Ji x Li  

Po= the pressure at the beginning of the section. 

Az= height difference between the end and the beginning of the section 

Ji= unit-load loss in the straight pipe section 

Li = 1.3 x Li,   Li being the actual length of pipe section 

 

As the value is between 50 and 10 w.m.c., raise the water needed a pressure booster group. 

 

2.2.2.-Annex of hot water calculations 

To calculate the installation of H.S.W. we stick to the statement (Document DB HS Health, 

Section HS 4 Water supply, 4.4.1, network dimensioning H.S.W. impulse).  

This section saids that the network will be sized according to the same criteria for the 

installation of cold water. 

 For they will follow the same installation point of cold water. Below we set out the minimum 

flows for H.S.W.: 

 

Washbasing    …………………………………………………………………    0.065   l/s 

Lonely faucet    ...…….…………………………………………………….     0.10   l/s 

Shower     ………………………………………………………………………     0.1 l/s 

Whasing machine    ……..………………………………………………..    0.15 l/s 
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- Sizing of distribution networks. 

- Sizing of pipe : 

1. Proceed to the sum of the individual devices by adding the minimum flows for each 

pipe section: 

Section Devices Number of devices Total 

2 Washbasing 1 0.065 l/s 

3 Washbasing 2 0.330 l/s 

Shower 2 

4 Washbasing 1 0.165 l/s 

Shower 1 

5 Lonely faucet 2 0.13 l/s 

6 Whasing machine 2 0.3 l/s 

 

 

. Will establish the different coefficients of simultaneity: 

Weighted coefficient 

Here we take into account the flow of each of them so we establish the so-called consumer 

unit (Ni).  

K=1/(√(∑ Ni – 1)) 

Sections Devices Simultaneity 
coefficient 

2 Washbasing 1 

3 Washbasing 0.6 

Shower 

4 Washbasing 0.6 

Shower 

5 Lonely faucet 1 

6 Whasing machine 1 
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 Calculate the flow rate calculation in each section as a product of the maximum of each 

section by the simultaneity coefficient: 

 

Qs = k x ∑Qi 

Sections Devices 
Simultaneity 
coefficient 

Maximum flow 
Flow 

calculation 

2 Washbasing 1 0.065 l/s 0.065 l/s 

3 
Washbasing 

0.6 0.330 l/s 0.198 l/s 
Shower 

4 
Washbasing 

0.6 0.165 l/s 0.099 l/s 
Shower 

5 Lonely faucet 1 0.13 l/s 0.13 l/s 

6 Whasing machine 1 0.3 l/s 0.3 l/s 

Note: Because all are less than 0.3 l/s, we set all at 0.3 l/s to avoid problems in the 

dimensioning of the installation. 

Choosing a calculation speed is an average value of 1.20 m/s. 

By the speed set in advance and calculating the flow rate obtained using the following  

formules of the diameter of the pipe:           

 

 

 

Sections Devices 
Flow 

calculation 
Pipe diameter 

2 Washbasing 0.065 l/s 20 mm 

3 
Washbasing 

0.198 l/s 20 mm 
Shower 

4 
Washbasing 

0.099 l/s 20 mm 
Shower 

5 Lonely faucet 0.13 l/s 20 mm 

6 Whasing machine 0.3 l/s 20 mm 
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Using the formule we calculate the load loss (j): 

 

Section Devices Maximum flow Load loss 

2 Washbasing 0.065 l/s 
0.056 water meters 

colum /m 

3 
Washbasing 0.330 l/s 0.112 water meters 

colum /m Shower  

4 
Washbasing 0.165 l/s 0.056 water meters 

colum /m Shower  

5 Lonely faucet 0.13 l/s 
0.056 water meters 

colum /m 

6 Whasing machine 0.3 l/s 
0.112 water meters 

colum /m 

 

 

- Sizing amount of hot water 

To calculate the amount, the CTE we determined by Table 4.3 (HS DB Health Document, 

Section HS 4 Water supply) the minimum diameter of the amount which we will post to our 

facility 

 

- Sizing of the derivations of wet rooms 

Devices or point of consumption        Diameter 

Washbasing    ……………………………………………………………………………………….………        12  mm 

Lonely faucet…….………………………………………………………………………………………….        10  mm 

Shower       ……………………………………………………………………………………………………       20 mm 

Washing machine …………………………………………………………………………………………        20 mm 

Section  Flow 
Simultaneity 
coefficient 

Flow 
calculation 

Minimum 
diameter 

Feeding pipes 

Section 2 0.065 l/s 1 0.065 l/s 75 

Section  3 3.30 l/s 0.6 1.98 l/s 160 

Section  4 1.65 l/s 0.6 0.99 l/S 110 

Section  5 1.3 l/s 0.66 0.78 l/s 110 

Section  6 3 l/s 1 3 l/s 200 
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- Dimensioning feeding pipe wet rooms 

Sections Flow 
Simultaneity 
coefficient 

Flow calculation 
Minimum 
diameter 

Section 2 0.33 l/s 1 0.33 20 mm 

Section 3 0.165 l/s 1 0.165 20 mm 

In the CTE provides that the feeding pipe for private washrooms least is 20 mm 

 

 

- Tests and testing installations of HSW 

According to the CTE (Water supply Sanitation Document DB HS, HS Section 4) paragraph 

5.2.1.2: 

1. In the facilities of preparation of HSW will perform the following test runs: 

a) Measurement of flow and temperature at the water 

b) Obtaining the required flow to the set temperature once opened the estimated 

number of simultaneous faucets; 

c) Checking the time it takes the water out to the operating temperature once the 

hydraulic balance of the various branches of backhaul and one on one open 

faucet farthest from each of the branches, without open any faucet in the last 

24 hours; 

d) Measurement of temperature of the network; 

e) With the accumulator regime with contact thermometer checking the 

temperature thereof at its output and faucets. Return temperature must not be 

lower in 3 ° C at the outlet of the accumulator.  

 

- Checking pressures 

According to the CTE (Water supply Sanitation Document DB HS, HS Sect 4) chapter 4.2.2: 

1. Check that the pressure available at the most unfavorable point of consumption 

exceeds the minimum values given in paragraph 2.1.3 and at all points of consumption 

will not exceed the maximum value stated in the same paragraph, in accordance with 

the following: 

a) Determine the pressure loss of the circuit by summing the total pressure loss of 

each tranche. Localized pressure loss may be estimated at 20% or 30% of that 

produced on the actual length of the leg or evaluated from the installation 

elements. 
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b) Check the adequacy of the available pressure: once obtained the values of the 

pressure losses of the circuit, check if they are substantially equal to the 

available pressure that remains after deducting the total pressure, height and 

residual geometric most unfavorable point of consumption. In the event that 

the available pressure at the point of consumption is lower than the minimum 

required pressure would be needed to install a pressure group. 

Calculating pressures to be necessary in the first place to find the length and equivalent length 

and pressures (j*leq): 

 

Sections Equivalent 
lenght 

Az Load loss (j) Start pressure Final pressure 

Worst point 57.15m 39 m 
 

0.22 water meters 
colum /m 

45 water meters 
colum 

72.846 water 
meters colum 

Pf= Po-Az –Ji x Li  

Po= pressure at the beginning of the section. 

Az= height difference between the end and the beginning of the section 

Ji= unitary load loss straight pipe section 

Li = 1.3 x Li, being Li real lenght of the section pipe  

 

As the value is between 50 and 10 w.m.c. therefore necessary to raise the water pressure 

booster group. 

 

2.2.3.-Energy requirements of HSW 

 
The temperature of hot water distribution has been considered in the design of the facility is 

45 ° C at the point of consumption and accumulation of 60 ° C, calculated according to the 

requirements expressed by the Technical Building Code, HE-4 core Document. 

 

Our building will consist of 10 floors, each floor will have 24 rooms and in each room 2 people 

live. With these data we know that the total number of rooms will be 240 

 

In the technical building code, document HE-4, are determined HSW liters per person are 

consumed per person, at a temperature of 60 ° C, and are as follows: 
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Table. Reference demand at 60 ° C 

Demand critical Litre HSW/day at 60°C 

Single family homes 30 per person 

Multifamily homes 22 per person 

Hospitals and Clinics 55 per bed 

Residence (students) 55 per bed 

Dressings/collective showers 15 per service 

Schools 3 per student 

Quarters 20 per person 

Factories and workshops 15 per person 

Administrative 3 per person 

Gyms From 20 to 25 per person 

Laundries From 3 to  5 per Kg of clothing 

Restaurants From 5 to 10 per meal 

Coffee shop 1 per meal 

Hotel **** 70 per bed 

Hotel*** 55 per bed 

Hotel/Hostel** 40 per bed 

Hostel* 40 per bed 

Camping 35 by location 
*The HSW liters / day at 60 ° C has been Calculated from UNE 994002:2005 "Solar heating systems for domestic hot water 

production." 

 

 

According to the Technical Building Code in its Basic Document HE-4, the minimum solar 

contribution for residential HSW will approximate to a consumption of 55 liters per person per 

day HSW at 60 ° C. The average daily consumption is 26,400 liters / day. 

 

 

Minimum solar contribution 
 
We aim to meet the increased energy demand resulting from possible solar gain. In summer 

you could cover 100% of the consumption of HSW in the building due to irradiation available, 

but in winter the production will be virtually nil, so we will cover this demand with another 

generation system, in our case will be a biomass boiler. 

According to the CTE-HE 4, the minimum solar contribution to cover the installation will 

depend on the energy source of support, HSW consumption and climate zone of the town. 

 

Our case is: 

 

- Support Energy: Biomass Boiler 

- Climatic zone: Teruel-area III 

- Demand for ACS in the building: 26,400 liters / day 
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Teruel chose as the technical code under analysis is the Spanish technical code and the area to 

which most resembles the weather in Wroclaw is Burgos, with constant snow and similar 

temperatures. 

 

Energy requirements of HSW 
 
The heat loads determine the monthly amount of heat required to heat water for domestic 

consumption, calculated with the expression: 

 

 
 

 Donde: 

-  : Monthly heating load heating HSW (KJ / Month) 

-  : Specific heat. For water 4187 J / (kg ° C) 

-  : Average daily consumption, expressed in l/d 

- : number of days per month 

-  : warm water acummulated temperatura (ºC) 

- : network water temperature (ºC) 

-  : ocupation (%) 

 

 

In the next table is showed an estimation of the energetic demand to warm water to each 

month of the year. 

 

 

Month Ce(KJ/Kg °C) D 
N 

(l/d) 
T acumulation T network O QHHSW(KJ/month) 

Jan 4,187 31 26.400 60 3 1 195.318.525,60 

Feb 4,187 28 26.400 60 3 1 176.416.732,80 

Mar 4,187 31 26.400 60 5 1 188.465.244,00 

Apr 4,187 30 26.400 60 10 1 165.805.200,00 

May 4,187 31 26.400 60 12 1 164.478.758,40 

Jun 4,187 30 26.400 60 13 1 155.856.888,00 

Jul 4,187 31 26.400 60 14 0,7 110.337.833,76 

Aug 4,187 31 26.400 60 14 0 0,00 

Sep 4,187 30 26.400 60 12 0,6 95.503.795,20 

Oct 4,187 31 26.400 60 8 1 178.185.321,60 

Nov 4,187 30 26.400 60 4 1 185.701.824,00 

Dec 4,187 31 26.400 60 3 1 195.318.525,60 

ANUAL 4,187 365 26.400 60 8,4166 0,86 1.811.388.648,96 
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Figure: Hot sanitary monthly consumption 
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3.- RESIDENCE BUILDING ELECTRICITY 

3.1.- Applicable law  

In carrying out the project has taken into account the following rules and regulations: 

� REBT-2002: Low Voltage Electrotechnical Regulations and Instructions complementary 

techniques. 

 

� UNE 20-460-94 Part 5-523: admissible currents and insulated cables. 

 

� UNE 20-434-90: Designation system of cables. 

 

� UNE 20-435-90 Part 2: Power transmission cables insulated with extruded dry dielectric 

voltages from 1 to 30kV. 

 

� UNE 20-460-90 Part 4-43: Electrical installations in buildings. Protection against 

overcurrent. 

 

� UNE 20-460-90 Part 5-54: Electrical installations in buildings. Grounding and protective 

conductors. 

 

� EN-IEC 60 947-2:1996(UNE - NP): Low-voltage switchgear. Circuit Breakers. 

 

� EN-IEC 60 947-2:1996 (UNE - NP) Appendix B: Circuit breakers with built-in protection 

for residual differential current. 

 

� EN-IEC 60 947-3:1999: Low voltage switchgear. Switches, disconnectors, switch-

disconnectors and fuse-combination. 

 

� EN-IEC 60 269-1(UNE): Low-voltage fuses. 

 

3.2.-Power supply 

 

3.2.1.-Electricity source 

Installation is part of the distribution network, which feeds the general protection box or 

functional unit (GPB). The conductors are of copper or aluminum. 

It runs from a manhole near where it connects to the L.T. network new construction to the 

front of the building, where you will place the GPBM, which will be located on the facade of 

the building, the characteristics of the cables and the pipe are shown in Annex corresponding 

calculations and the wiring diagram.  
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According to its layout, the installation system and the characteristics of the network, the 

connection will be: 

Air, perched on facade. The cables will be isolated, rated voltage 0.6 / 1 kV, and installation will 

be done preferably under protective channels or closed conduits. For crossings of public roads 

and undeveloped spaces, the wiring may be installed directly tied at both ends. The minimum 

height on streets and highways in no case be less than 6 m. 

Finally, note that the connection will be part of the installation consists of the supplier, so its 

design must be based on the particular rules of it. 

 

3.3.-Facilities link 

 

ENCLOSURE AND MEASUREMENT BOX.  

In the case of supplies to a single user, the general line of food exist. Consequently, the safety 

fuse located before the fuse counter matches including a GPB, the location of the box is 

defined in corresponding floor plan and caliber characteristics fuse is defined in the wiring 

diagram. 

It closed with a gate metal preferably with degree of protection IK 10 according to UNE-EN 

50.102, clad externally in accordance with the characteristics of the environment and be 

protected against corrosion, having a lock or padlock normalized by the supplier. Reading 

devices measuring equipment shall be located at a height of between 0.70 and 1.80 m. 

Will be left in the recess provided for the holes used to accommodate the inlet of the 

connection.  

The boxes measure to use protection and correspond to one of the types listed in the technical 

specifications of the supplier that have been approved by the competent public authority, 

depending on the number and nature of the supply. Within these thermal fuses will be 

installed in all phase conductors or polar, with breaking capacity at least equal to the short-

circuit current at the point of installation. 

The extent enclosures and everything you meet on the subject indicated in the                      

UNE-EN 60 439 -1, will flammability as indicated in the UNE-EN 60,439 -3, once installed will 

have a degree of protection IP43 according to UNE 20.324 and IK 09 according to                 

UNE-EN 50.102 and shall be sealable. 

The envelope must have internal ventilation necessary to ensure no condensation formation. 

The transparent material for the reading will be resistant to the action of ultraviolet rays. 

The general provisions of this type of case are set out in the ITC-BT-13. 
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IINNDDIIVVIIDDUUAALL  DDEERRIIVVAATTIIOONN..  

 

It is the part of the facility, based on the protection and metering box, supplies electricity to a 

user installation. Includes safety fuses, all measuring and control devices and protection 

overall. It is regulated by the ITC-BT-15. 

 

The individual branch shall comprise: 

- Insulated conductors inside embedded tubes. 

- Insulated conductors inside the buried pipe. 

-  Insulated conductors inside surface mounting tubes. 

- Insulated conductors inside channels whose protective cover can only be opened with the aid     

of a tool. 

-  Busbar trunking systems to be met by the UNE-EN 60,439 -2. 

- Insulated conductors in closed conduits inside masonry, designed and constructed for the 

purpose. 

The conductors to be used copper or aluminum are isolated and usually unipolar, and its rated 

voltage 450/750 V minimum. In the case of multiconductor cables or for individual taps inside 

buried pipes, the insulation of the conductors is a rated voltage 0.6 / 1 kV. The minimum is 6 

mm ² for cable polar, neutral and protective and 1.5 mm ² for control wire (for application of 

different rates), that will be red. 

The cables are fire retardant and smoke emission and reduced opacity. Cables with 

characteristics equivalent to those of UNE 21.123 part 4 or 5 or UNE 211002 meet this 

requirement. 

The maximum allowable voltage drop will be, in the case of individual referrals for a single user 

supplies when there is general line of food, 1.5%. 

 

3.4.- Grounding Installation  

The grounding installation of the work is performed in accordance with existing regulations, 

particularly as specified in the Regulations for Low Voltage in his Instructions 18 and 26, being 

subject to the same grounding, ground the main lines , its derivations and protective 

conductors. 
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GROUND POINTs 

The grounding points are located: 

� In elevator shafts for grounding guidelines. 

� In the premises or place where is the counter. 

 

3.5.-Protective conductors 

Conductors general protection of feeding lines run to and fro through the same pipeline that 

them, come to the centralized metering, from which depart the leads, and present the sections 

required by Instruction ITC-BT 18 from REBT. 

Drivers individual protection referrals rove through the same pipeline that individual leads and 

have the sections required by the Instructions ITC-BT 15 and 18 of REBT. 

The other drivers fro protection for the same pipes as the corresponding circuits with the 

sections indicated by the ITC-BT Instruction 18 of REBT. 

 

3.6.- Installation characteristics   

3.6.1.-Individual derivations 

Individual derivations link with its corresponding counter overview of control and protection. 

For single phase supplies will consist of a phase conductor, neutral conductor and a protective, 

and three-phase supplies for three phase conductors, one neutral and one of protection. 

Protection conductors are integrated into your individual taps and connected to the busbar 

protection modules each centralized metering of buildings. 

From these, through the grounding points, the network will be connected to the building land 

registrable. 

- Individual branch pipes 

 Running and laying pipes shall be in accordance with what was stated in the documents of this 

project. 

The protective tubes and channels intended for individual derivations contain a section must 

be rated such that expand the section drivers installed initially at 100 100, with the minimum 

outside diameter 32 mm. 

 

3.6.2.-Interior installation  

At the entrance of the building is installed overview of control and protection, with the 

following safety devices: automatic cut off switch pole, allowing its manually operated and is 

equipped with overload protection elements and short circuits. 
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General differential switch, designed for protection against indirect contact of all circuits, or 

more switches for protection against indirect contact each of the circuits or groups of circuits 

depending on the type or nature of the facility. 

Automatic switch pole cut, designed to protect against overload and short circuit of each of 

the internal circuits. 

 

RECEIVERS 

- Power outlets. 

 Se realizaran los circuitos que se detallan en el anexo de cálculos y en el esquema 

unifilar correspondiente. 

 Todo lo mencionado anteriormente sobre canalizaciones, y conductores como sistemas 

de ejecución se tendrá en cuenta para los circuitos de tomas de corriente. 

 Las tomas de corriente a utilizar será de seguridad de 10/16 A.Los mecanismos serán de 

primera calidad y a elegir por la dirección de obra. 

 

Lighting receptors. 

The luminaries shall conform to the requirements of standards UNE-EN 60598 series. 

The mass of suspended luminaries exceptionally flexible cables must not exceed 5 kg. The 

drivers, who must be able to support this weight should not show intermediate joints and 

effort shall be made on a different element of the terminal. 

Accessible metal parts of luminaries than Class II or Class III, shall have a connector for 

grounding, which will be connected reliably and permanent conductor of the circuit. 

The use of gas discharge lamps at high voltage (neon, etc), when its location is permitted to be 

outside the volume accessibility or when installing barriers or enclosures separators. 

In lighting installations discharge lamps made in premises in which machines operate 

reciprocating or rotary fast, you must take steps to avoid the possibility of accidents caused by 

optical illusion caused by the stroboscopic effect. 

Power circuits are expected to carry the load due to the receptors themselves, to their 

associated elements and their harmonic currents and boot. 

For receivers with discharge lamps, under minimum load will be 1.8 volt-amperes times the 

wattage of the lamps. In the case of single phase distributions, the neutral conductor will have 

the same section as the phase. Be acceptable a different coefficient for calculating the 

conductor cross section, as long as the power factor of each receiver is greater than or equal to 

0.9 and if it is known the burden of each of the elements associated with the lamps and 

starting currents, which they and those may occur. In this case, the coefficient will be 

obtained. 

In the case of receptors with discharge lamps is mandatory power factor compensation to a 

minimum value of 0.9. 
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In installations with low voltage lamps (eg 12 V) should be provided the use of appropriate 

transformers, to ensure adequate thermal protection against overload and short circuit and 

electric shock. 

For lighted signs and facilities that feed with output voltages load between 1 and 10 kV shall 

apply in the UNE-EN 50.107. 

 

 

ENGINE RECIVERS.  

The motors must be installed so that the approach to moving parts can not cause an accident. 

The engine should not be in contact with easily combustible materials and be located so that 

they can not cause ignition of these. 

The connection cables feeding a single engine must be designed for an intensity of 125% of full 

load current of the motor. The connection cables that feed multiple motors, must be designed 

for an intensity of not less than the sum of 125% of full load the engine more power, more full 

load of all others. 

The motors must be protected against short circuits and overloads in all phases, the latter 

must be such protective covering in-phase motors, the risk of a power failure in one of its 

phases. For motors with star-delta starter, will ensure protection for both wye and delta. 

The motors must be protected against power failure by an automatic cutting device power 

when the engine spontaneous outburst as a result of voltage recovery, could lead to accidents, 

or damage the motor, according to the UNE 20,460 -4 to 45. 

The motors must be limited starting current consumption when effects may occur that 

jeopardize the installation or operation ocasionasen unacceptable interference from other 

equipment or facilities. 

In general, the engines of a power exceeding 0.75 kW should be provided starting rheostats or 

equivalent devices that do not allow the current ratio between the starting period and the 

normal run for your full load, according to characteristics of the engine must indicate your 

plate, exceeds that indicated in the following table: 

 

From 0,75 kW to 1,5 kW:  4,5 

From 1,50 kW to 5 kW…:  3,0 

From 5 kW to 15 kW……:  2,0 

More than 15 kW……….:   1,5 

 

In all lighting circuitry to be taken into account that the maximum voltage drop at the end of 

the circuits does not reach the statutory maximum never exceed 3% according to ITC-BT-19, 

paragraph 2.2. 
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EMERGENCY LIGHTING. 

The facilities for emergency lighting are intended to ensure, in case of failure of the supply to 

normal lighting, lighting in the home and access to outlets for a possible evacuation of the 

public or illuminate other points indicate. 

The emergency lighting power will be automatically cut short (automatic power available in 

0.5s maximum). 

 

Security lighting. 

It is emergency lighting provided to ensure the safety of people to evacuate an area or have to 

complete a potentially dangerous work before leaving the area. 

Security lighting will be expected to come on automatically when the general lighting failure or 

when this voltage drops below 70% of its nominal value. 

The installation of this lighting will be fixed and provided with its own sources of energy. Only 

be used for the external supply to recharging when the power source itself is constituted by 

storage batteries or automatic autonomous devices. 

 

EEvvaaccuuaattiioonn  lliigghhttiinngg..  

It is part of emergency lighting provided to ensure the recognition and use of the media or 

evacuation routes when the premises are or may be busy. 

In evacuation routes, evacuation lighting must provide at ground level and on the axis of the 

main steps, minimum horizontal illuminance of 1 lux. At points where the teams are located 

the fire protection facilities requiring manual use and distribution boards for lighting, minimum 

illuminance is 5 lux. The relationship between the maximum and minimum illuminance on the 

axis of the main steps will be less than 40. 

The evacuation lighting should be capable, when there is failure of the normal supply, at least 

for an hour, providing the illuminance provided. 

 

AAmmbbiieenntt  lliigghhttiinngg  oorr  aannttii--ppaanniicc..  

It is part of emergency lighting provided to avoid any risk of panic and provide adequate 

ambient lighting allowing the occupants to identify and access the evacuation routes and 

identify obstacles. 

The ambient lighting or anti-panic must provide a minimum horizontal illuminance of 0.5 lux 

throughout the space considered, from the ground to a height of 1 m. The relationship 

between the maximum and minimum illuminance throughout the space considered will be less 

than 40. 

The ambient lighting or anti-panic should be capable, when there is failure of the normal 

supply, at least for an hour, providing the illuminance provided. 
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3.7.-Overcurrent protection 

 

 All circuits shall be protected against overcurrent effects that may occur in the same, 

for which the interruption of this circuit will be held at a convenient time or shall be sized for 

the overcurrent predictable. 

 

 

The overcurrent may be motivated by: 

- Overloads due to defective devices use or high impedance isolation. 

- Shorts. 

- Atmospheric electrical discharges. 

a) Protection against overload. The maximum current carrying capacity in a conductor 

has to be in any case guaranteed by the protection device used. The protective device 

may be constituted by a circuit-breaker switch with thermal curve cutting, or calibrated 

thermal fuses proper operational characteristics. 

b) Short-circuit protection. At the root of all circuit will establish a circuit protection 

device which will cut capacity according to the short-circuit that can be presented at 

the point of connection. He admits, however, that in the case of one main branch 

circuits, each of these branch circuits overload protection available while a single device 

generally can ensure short-circuit protection for all branch circuits. Pets and circuit 

protection devices rated fuses of proper operational characteristics and circuit breakers 

pole cut system. 

The UNE 20.460-4 to 43 includes all aspects required for the protective devices. The              

UNE 20.460-4 to 473 defines the application of the protective measures set forth in the               

UNE 20.460-4 to 43 as due to overload or short, indicating in each case their location or 

omission. 

 

CATEGORIES OF OVERVOLTAGES. 

The categories indicate the voltage withstand the shock wave surge that must have the 

equipment, determining, in turn, the maximum value of residual voltage must allow different 

devices to protect each area to avoid possible damage to such equipment. 

 

WWee  ddiissttiinngguuiisshh  ffoouurr  ddiiffffeerreenntt  ccaatteeggoorriieess,,  iinnddiiccaattiinngg  iinn  eeaacchh  ccaassee  tthhee  lleevveell  ooff  iimmppuullssee  wwiitthhssttaanndd  

vvoollttaaggee  iinn  kkVV,,  aaccccoorrddiinngg  ttoo  tthhee  nnoommiinnaall  vvoollttaaggee  ooff  tthhee  iinnssttaallllaattiioonn..  
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Nominal voltage installation   Impulse withstand voltage 1,2 / 50 (kV) 

 

Systems III     Systems II  Category IV   Category III   Category II    Category I 

 

   230/400           230                                       6                      4                  2,5                   1,5 

 

    400/690                                                        8                      6                   4                      2,5     

     1000      

 

Category I 

It applies to very sensitive equipment to overvoltages and are intended to be connected to the 

fixed wiring (computers, sensitive electronic equipment, etc.). In this case, the protection 

measures are taken out of the equipment to be protected, either fixed installation or between 

the fixed installation and equipment in order to limit overvoltages to a specific level. 

 

Category II 

It applies to equipment intended for connection to a fixed electrical installation (appliances, 

portable tools and similar equipment). 

 

Category III 

It applies to equipment and materials that are part of the fixed electrical installation and other 

equipment which requires a high level of reliability (distribution cabinets, busbar): switches, 

circuit breakers, sockets, etc., pipes and accessories : wires, junction box, etc., fixed electrical 

connection motors, elevators, industrial machines, etc.. 

 

Category IV 

It applies to equipment and materials that are connected in close proximity to the source or 

origin of the installation upstream distribution box (energy counters, telemetry equipment, 

major equipment overcurrent protection, etc.). 

 

MEASURES TO CONTROL SURGES 

Two possible different situations: 

- Natural situation: when it is not necessary protection against transient overvoltages, as it 

provides a low risk of surges on the system (because it is fed by an underground network as a 

whole). In this case it is considered sufficient surge resistance of the equipment listed in the 
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table of categories, and does not require any additional protection against transient 

overvoltages. 

- Controlled situation: when necessary protection against transient surges on the origin of the 

installation, as the installation is supplied by, or includes, an airline with bare or insulated 

conductors. 

Controlled situation is also considered natural that this situation should include protection 

devices for safety (continuity of service, the economic value of the equipment, irreparable loss, 

etc..). 

Protective devices against lightning overvoltages must be selected such that the protection 

level is lower than the voltage impulse withstand category of equipment and materials that are 

expected to be installed. 

The arresters are connected between each of the conductors, including the neutral or land 

clearing and installation.  
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4.-RESIDENCE BUILDING HEATING 

 

4.1.-Heating memory 

 

-  HEALTH AND WELLNESS REQUIREMENT.  

IT 1.1.1 Field of application  

The field of application of this section is the establishment in general for the RITE, in Article 2, 

subject to the limitations set out in this section.  

- Article 2: 

The RITE apply to heating systems in new buildings and heating installations in 

buildings, in terms of its alteration, maintenance, use and inspection, subject to the 

limitations therein are determined. 

 

IT 1.1.2 Verification procedure  

For the correct application of this requirement in the design and dimensioning of thermal 

installations should follow the sequence following checks:  

a) Compliance with the requirement of thermal quality of the environment of 1.4.1.  

b) Compliance with the requirement for indoor air quality paragraph 1.4.2.  

c) Compliance with the requirement of paragraph 1.4.3.d sound quality 

d) Compliance with hygiene requirements of paragraph 1.4.4.  

 

IT 1.1.3 Supporting documentation 

The design or technical report, shall include documentation of compliance with this 

requirement for thermal comfort and hygiene:  

 

a) Justification of compliance with the quality requirements of paragraph 1.4.1 thermal 

environment 

b) Proof of compliance with the requirement of indoor air quality in paragraph 1.4.2. 

c) Proof of compliance with the requirement of paragraph 1.4.3 sound quality.  

d) Proof of compliance with the requirement of paragraph 1.4.4 hygiene.  

 

The requirement of thermal quality of the environment is satisfied in the design and sizing of 

the heating system, if the parameters defining thermal comfort such as air temperature and 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
127 

operational dry, relative humidity, mean radiant temperature of the enclosure, average speed 

air in the occupied zone and intensity of turbulence remain in occupied within the range set. 

 

- Energy efficiency. 

The thermal installations must be designed and calculated, executed, maintained and operated 

in such a way as to reduce conventional energy consumption of heating and, as a result, 

emissions of greenhouse gases and other air pollutants, by using systems energy efficient 

systems that allow energy recovery and utilization of renewable energy and waste energy, 

meeting the following requirements: 

 

1. Energy efficiency: the heat generation equipment, as well as for the movement and 

transport of fluids, will be selected in order to ensure that their performance in any 

operating condition, are as close as possible to its maximum performance regime. 

 

2. Heat distribution: the equipment and pipelines of thermal installations must be 

insulated to ensure that the carrier fluids reach the terminals with temperatures close 

to the output of the generating equipment. 

 

3. Regulation and control: the facilities will be equipped with the regulation and control 

systems needed to be able to maintain the design conditions provided in air-

conditioned premises, adjusting, while energy consumption to changes in heat demand 

and as interrupt service. 

 

4. Accounting for consumption: thermal installations must be equipped with systems of 

accounting for the user to know their energy consumption, and to enable the sharing of 

operating costs based on consumption among different users, when the installation 

meets the demand for multiple consumers.. 

 

5. Energy recovery: subsystems incorporate thermal installations that allow saving, 

energy recovery and utilization of waste energy. 

 

6. Use of renewable energies: thermal installations will use renewable energy available, 

with the aim of meeting with these energies a part of the building's needs. 

 

IT 1.1.4.2.2 Categories of indoor air quality in terms of use of buildings 

Depending on the use of the building or premises, the category of indoor air quality (IAQ) that 

is to be achieved will, at a minimum, the following:  
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IAQ 1 (optimal air quality): hospitals, clinics, laboratories and nurseries.  

 

IAQ 2 (air good quality): offices, residences (common local hotels and the like, 

retirement homes and students), reading rooms, museums, courts, and similar 

classrooms and swimming pools.  

IAQ 3 (medium quality air): commercial buildings, cinemas, theaters, 

auditoriums, hotel rooms and the like, restaurants, cafes, bars, clubs, gyms, local 

sports (except swimming pools) and computer rooms.  

 

IAQ 4 (low quality air)  

 

 

 

b) For rooms where smoking is permitted, outside air flows are at least twice as shown 

in Table 1.4.2.1. 

 

c) When the available building areas for smokers, these should consist of delimited 

local airtight enclosures, and depression with respect to adjacent rooms.  

 

IT 1.1.4.2.3 Minimum flow of outside air ventilation 

1. The minimum flow of outside air ventilation is necessary to achieve the categories 

of indoor air quality as indicated in paragraph 1.4.2.2. 
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4.2.-Anex heating 

 

Now, it is going to be Calculated the design heat load and needs monthly averages, and so we 

obtain the heat input required to heat the house.We will take a interior temperature of 20ºC 

and relative humidity of 60%. 

We are going to use the next values measured in Wroclaw during the year 2012 in the next 

station: 

Data reported by the weather station: 124240 (EPWR) 
Latitude: 51.1 | Longitude: 16.88 | Altitude: 120 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Tmed -4,3 3,15 4,15 8,2 13,4 16,4 18,1 17,95 13,95 10,7 3,6 0,6 

RHmed 

(%) 
79,9 77,6 70,3 64,2 62,4 74 69,6 68,5 73,1 80,8 85,9 83,1 

 

The coldest temperature in 2012 was -21,6 ºC in 12
th

 of February. 

 

4.2.1.-Thermal load 

To obtain total thermal load we will use this expression: 

 

 

We will take the most unfavorable situation to calculate the need power to warm the building. 

This situation is: minimum temperature, solar radiation null, minimal presence of people, 

equipment and lights. Therefore not be taken into account loads due to people, lighting and 

equipment. 

 

4.2.1.1.-Design heat load 

Thermal load transmission design: 

 

 

 Where: 

-  

-  

-  

-  
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PLACE 
SURFACE 

(m2)  
U (W/ m2 

K) 
Tins(°C) 

 

 
Tout(°C) 
 

 

Qtrans (W) 
 

Fr
o

m
 1

st
 f

lo
o

r 
to

 1
0

th
 f

lo
o

r 

External walls 
(bedrooms and 
common area) 

 

1980,72 

 

0,39 
20 -21,6 

 

32135,20 

Roof 
(common area) 

212 0,42 17 -21,6 3436,94 

Roof 
(rooms) 

439,2 0,42 20 -21,6 7.673,70 

Doors (rooms) 428,4 1,802 20 17 2315,93 

Internal wall 
(Bathroom) 

1158,24 7,87 
 

20 

 

17 
27346,05 

Internal wall 
(wall) 

71,12 8,06 20 17 1719,68 

Windows 
(bedrooms) 

988,6 1,7 20 -21,6 69913,79 

Windows 
(common 

areas) 
76,4 1,7 17 -21,6 5013,37 

TOTAL 149.554,67 

Fl
o

o
r 

0 

External walls 71,86 0,39 17 -21,6 1081,78 

Windows 256,9 1,7 17 -21,6 16857,78 

Windows 
(Doors) 

17,05 0,85 17 -21,6 559,41 

TOTAL 18.498,97 

THERMAL LOAD TRANSMISSION OF BUILDING                                             168.053,64 

 

4.2.1.2.-Thermal load design for renewals 

LOAD SENSITIVE: 

 

Where: 

-   

-  

-  

-  

-  

-  
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LATENT LOAD : 

 

Where: 

-  

-  

-  

-  

-  

-  

 

Minimum ventilation flow: 

Room Renewals (rene/h) 

Bedrooms 0,75 

Common 
area/Kitchen 

1 

Bathroom 2 

Other zones 0,75 
     Source: CTE, HS-3 

 

ZONE SURFACE 
(m2) 

Vvent 
(m3/h) 

Tin 
(°C) 

Tout 

(°C) 

WOUT WL Qvent (W) 

Fr
o

m
 1

st
 f

lo
o

r 
to

 
1

0
th

 f
lo

o
r 

Bedrooms 
3.578,4 6.924,204 20 -21,6 4 8,5 119.604,63 

Common 

area/Kitchen 

2120 5.469,6 17 -21,6 4 8,5 88.989,55 

Bathroom 
813,6 4.198,18 20 20 

 

4 8,5 14.094,5 

Total 222.688,67 

Fl
o

o
r 

0 

Rooms 
233,9 529,78 17 -21,6 4 8,5 8619,44 

Distributor 
155,15 468,553 17 -21,6 4 8,5 7.623,29 

Other zones 
283,1 641,22 17 -21,6 

4 
8,5 10.432,55 

Total 26.675,27 

 
CARGA TOTAL POR VENTILACIONES 

 

249.369,94 
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4.2.1.3.-Thermal load design infiltrations 

In this case this load of the building is not taken into account when considering the interior 

habitats are in pressure relative to the outside, therefore, outside air infiltration are negligible. 

 

4.2.2.-Monthly average needs 

The monthly average needs for our building are: 

 

Month QTrans (W) QVent (W) QTotal (W) 

October 20.567,97 10.342,53 30.910,50 

November 64.077,08 90.784,45 154.861,53 

December 89.391,48 134.452,94 223.844,41 

January 90.973,62 135.985,12 226.958,75 

February 79.898,56 121.428,98 201.327,55 

March 62.494,93 98.828,62 161.323,55 

April 45.882,32 73.163,83 119.046,15 
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                                                                     RESIDENCE BUILDING TELECOMMUNICATIONS 
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5.-RESIDENCE BUILDING TELECOMMUNICATIONS 

5.1.-Memory 

 5.1.1.-Our facility elements 

a) Telecommunication source 

Enclosure to accommodate the connection between the feed networks of the 

telecommunication services of the various operators and the interior of the 

building. 

It is located on the outside of the building and converge on one hand she pipes of 

different operators and other external channeling Property ICT. Its construction 

correspond to the ownership of the property. 

b)  External channeling 

Ducts that run through the area outside the building, from the pit of entry to the 

entry point of the property. 

c) General entry point 

             Access the external ducting inside the building. 

d) Channeling link 

Supports network cables feeding from the general entry point to the RITI. 

Supports cables from the feedback systems to RITS 

• Channeling 

-Supports the Property dispersion network. 

• Internal channeling 

-Supports user inside the network, which connects the input network and 

making records. 

-It records interleaved step. 

• Making records 

Access housed terminal bases (BAT), or user intakes 
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 5.1.2.-Network calculations 

a. Inside network dimensioning 

• Phone Service 

-Demand Forecasting 

Our building will have two lines, one for administration and one for the 

secretary, so:     

      2 pairs  

-Number of sockets 

They installed a total of 11 sockets, management, computer room and 

secretarial services. 

You will need one for the elevator. 

So it will be a total of 12 outlets throughout the building 

-Sizing 

100 m 1 pair cable to the internal network. 

50 m 2-pair cable for network distribution and dispersion. 

-Base or access terminal (BAT) 

We will have 2 BAT (Administration - Secretary). 

• RTV (radio and television) 

We will have 1 socket in the building. 

• Internal Channeling  

Each of the pipes is 20 mm in diameter (TB and RDSI, RTV). 
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                                                                                  SYSTEMS FROM RENEWABLE ENERGY 
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6.-SYSTEMS FROM RENEWABLE ENERGY 

6.1.-MEMORY OF SOLAR COLLECTORS 

Systems that make up the solar thermal hot water: 

-  Solar collectors. 

-  Accumulation system (hot water cylinders). 

-  Hydraulic circuit (pipes, pumps, valves, etc.). 

- Exchange system that performs the transfer of thermal energy. 

-  Regulation and control system. 

-  Conventional energy auxiliary equipment. 

6.1.1.-Solar collectors comparison 

VACUUM TUBE COLLECTORS FLAT COLLECTORS 

Vacuum protects the vacuum manifold 
corrosion and no condensation; this 

makes them durable and reliable with 
minimal maintenance. 

This type of collector is more likely to 

present condensations; especially cuano 

deteriorates the seal between the glass 

and the case, which leads to corrosion 

affecting the performance and durability. 

Are hermetically sealed between two 
highly resistant crystals with a vacuum 
chamber therebetween. The vacuum 

elmina losses by conduction and 
convection, environmental isolates 

without the cold or the wind will affect 
performance only. 

They are built in a solid metal structure 

and protected properly insulated glass. 

However, contain air inside, present heat 

loss by convection and conduction. worst 

performance. 

Easier to install. Breakage of a tube, that 
one tube is changed. 

They are installed as a single unit. In case 

of breakage, the entire manifold must be 

replaced. 

Due to the circular shape of the tubes, 
the sun's rays are trapped more 

efficiently, especially at sunrise and 
sunset. 

The inclination of the sun adversely 

affects the performance. 

Because of the way round the snow does 
not accumulate as much as flat plate 

collectors. They are cleaner because less 
dust and dirt accumulate. 

By design plane, accumulate more snow, 

dust and dirt. 

By having minimal losses by convection 
or conduction, reach high temperatures 
and allow use in heating with radiators 

Due to the losses by convection or 

conduction, these collectors do not reach 

high temperatures, and are not 

recommended for heating radiators. 
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 PANEL SOLAR TÉRMICO 

Planos De Vacío 

Electricity production - - 

Heat Hot sanitary water *** *** 

Heat a space *** *** 

Panel costs * *** 

Maintenance costs 
** * 

Performance ** *** 

Thermal losses 5-7 (W/m °C) 2 (W/m °C) 

Solar Efficiency by 
inclination 

* ** 

Shelf life From 7 to 12 years 

 

 

6.1.2.-Conclusion 

Although the vacuum tube collectors, being high-tech, receive higher aid, but in applications 

such medium-low temperature is not profitable in most cases. The reason for this is that, 

despite having a strong performance, it price/m2 is much higher than the flat plate. Those 

collectors are more interesting in certain industrial applications, that requires higher 

temperatures, where high performance is better utilized.                      
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Characteristic plane 

collector efficiency 

 

 

Ta: exterior temperature (°C)     Tm: medium temperature(°C)   G: Solar irradiation (W/m
2
) 

Rank 0-0,025 0,025-0,06 0,06-0,12 

Usage Warming pool HSW Heating 

 

The slope of the plates according to the ITE RITE advises the following values 10.1.3.1:  

Type demand Slope 

Annual constantly demand Geographic latitude 

Preferential demand in Winter Latitude + 10° 

Preferential demand in Summer Latitude - 10° 

 

In our case we get energy constantly throughout the year, so we will use a constant slope 

equal to the latitude.    Slope = 51° 
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We will make a study and evaluation of the different models of flat plate collector.  

These are the choosen collectors: 

 

Collector 
Total area 

(m2) 

Useful area 

(m2) 

Average yield 

(%) 

Cost/Collector 

(€/collector) 

Veissmann 

Vitosol 100-F 
2,513 2,324 0,758 802 

Veissmann 

Vitosol 200-F 
2,5 2,32 0,828 843 

Veissmann 

Vitosol 300-F 
2,513 2,324 0,833 872 

Escosol sol 2300 2,3 2,07 0,775 505,00 

Escosol sol 2800 2,82 2,63 0,704 595,00 

Escosol sol 2800 H 2,82 2,63 0,711 595,00 

Source: http://www.cenindustrial.com/web_cenindustrial/docs/Tarifa_2008_Energ_a_.pdf 

 

 

6.2.-Annex solar collectors 

In our site, the roof of the building, eliminating the shadows cast by the tower, will have a total 

area of 707.25 m2. We now proceed to the calculation of the distance between the foot of the 

collectors to not cast shadows between collectors. 

 

Available surface of 707.25 m2 - plan plate collector 
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Orientation: 

Tilt angle β = 51 ° 

Azimuth angle: α = 11 ° 

 

Collectors will place in rows, placing them so that the distance between rows should be 

sufficient to minimize the shadow of some over others, taking a collectors tilt equal to the 

latitude in which we stand and facing south-east, 11° from the axis of the south. Within each 

row the collectors are going to be stuck together. 

Estimating the distance between rows. Collectors will lay flat on their largest dimension to the 

shadow cast on the previous row object is smaller and also less wind resistance. 

 

 

 

 

 

 

 

6.2.1. Distance between the feet of the collector 

We will apply the next expressions to obtain the distance between the feet of the collector. 
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And the distance between the feet of the collector is:  

Collector l (m) h0 (°) α (°) d (m) 

Veissmann 
Vitosol 100-F 

1,056 15,5° 51° 3,624 

Veissmann 
Vitosol 200-F 

1,056 15,5° 51° 3,624 

Veissmann 
Vitosol 300-F 

1,056 15,5° 51° 3,624 

Escosol sol 
2300 

1,213 15,5° 51° 4,163 

Escosol sol 
2800 

1,206 15,5° 51° 4,139 

Escosol sol 
2800 H 

1,206 15,5° 51° 4,139 

And with these dimensions we could obtain the next distribution and number of collectors for 

our installation: 

 
Collector 

Number 
of rows 

Collector 
per row 

Number 
of 

collectors 

Total 
Surface 

(m2) 

Useful 
Surface 

(m2) 

Price per 
collector 

(€/collector) 

Investment 
(€) 

Veissmann 
Vitosol 
100-F 

8 rows 

 

2 rows 

8 

collectors 

6 

collectors 

76 190,988 176,624 802 

 

60.952 

 

Veissmann 
Vitosol 
200-F 

8 rows 

 

2 rows 

8 

collectors 

6 

collectors 

 

76 
190 

 

176,32 

 

843 

 

64.068 

 

Veissmann 
Vitosol 
300-F 

8 rows 

 

2 rows 

8 

collectors 

6 

collectors 

76 190,988 176,624 872 66.272 

 
Escosol sol 

2300 

7 rows 

 

1 rows 

10 

collectors 

8 

collectors 

78 174,8 161,46 505,00 39.390 

 
Escosol sol 

2800 

7 rows 

 

1 rows 

8 

collectors 

7 

collectors 

63 177,6 165,69 595,00 37.485 

 
Escosol sol 

2800 H 

7 rows 

 

1 rows 

8 

collectors 

7 

collectors 

63 177,6 165,69 595,00 37.485 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
143 

 

6.2.2. F-Chart method 

To calculate the solar cover use the method of calculating curves f (F-Chart). With this method 

we know the Solar system's contribution to the total heat input required to meet thermal 

loads and its average performance over a long period of time. 

To study this parameter determines the fraction Contribution/Consumption, trying to get this 

close to the unit. This we achieve in the summer months, but in winter we have a deficit that 

we have to meet with a support system. 

 

 We will proceed with the following to operate according to the F-Chart method 

1. Assessment of the solar radiation incident on the inclined surface of the sensor. 

2. Calculating the D1 parameter, which relates the energy absorbed by the collector with 

monthly heat load. 

3. D2 parameter calculation which relates the energy lost by the sensor with the heat load 

monthly. 

4. Determination graphical of  f. 

5. Monthly coverage rating. 

6. Rating annual solar coverage and training tables. 

1. 

 

*Source: http://sil.uc.edu/pdfFiles/pawel/PN_E2C_Pietras_Netzel.pdf 
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2. 

 

We can obtain the energy absorbed by the collector by: 

 

       Where: 

- Sc: Collector surface (m
2
)  

- R
1: Monthly daily radiation incident on the collection surface per unit area (KJ/m

2
)  

- N: Number of days of the month 

-   

 

 Where: 

- : optical efficiency factor of the sensor, ie, the intercept of the curve of the 

collector. 

- changing incindence angle. Usually can be taken  as constant: 0.96 (superfie 

simple transparent) or 0.94 (double transparent surface). 

-  : Correction factor gauge-exchanger assembly. Value of 0.95 is recommended. 

3. 

 

 

 

 

         Where: 

- . 

-  slope of the characteristic curve of the manifold (overall loss coefficient of 

the collector). 

- Ta: monthly average ambient temperature (° C). 
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- ∆t : considered time period in seconds (s). Average daily value of operating hours 

(8.9 h / day). 

 

-  storing correction factor, which is obtained from the following equation: 

 

 
-  correction factor for HSW, which relates the minimum temperature of HSW, the 

water network and the monthly average temperature, given by the following 

expression: 

 
Where: 

  minimum temperatura of HSW (°C) 

      network water temperature (°C) 

      monthly medium temperature (°C) 

 

 

USEFUL ENERGY CAPTURED 

The useful energy captured each month is:    

 useful energy. 

 HSW monthly heating load. 

 

Capturing surface and accumulation volume 

According CTE (DB HE-4) Indicates that meets HSW applications: 

 

We'll get to all accumulation volume of 20,000 liters. 
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Theoretical energy available 

 

-  radiation incident on an average day of each month on square meter inclined 

surface (KWh/m
2
) 

-  factor correction for the tilt of the sensors and latitude of where the facility is 

available. In our latitude is 51°, and had a slope of 51°. 

-  Average daily radiation incident on a horizontal surface (KWh/m
2
) 

Solar Radiation 

 R (KWh/m2) K H (KWh/m2) 

January 48,05 1,612 29,8 

February 68,04 1,412 48,2 

March 98,58 0,995 99,1 

April 119,4 0,776 153,9 

May 140,12 0,739 189,6 

June 126,9 0,637 199,2 

July 132,68 0,660 201,1 

August 134,85 0,788 171,1 

September 97,8 0,787 124,2 

October 74,71 1,001 74,6 

November 44,1 1,278 34,5 

December 39,99 1,724 23,2 

Total 1125,2 12,409 1348,5 
Source: NASA Surface meteorology and Solar Energy - Location 

 

     Figure: Solar Radiation 
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4. 

STUDY OF ANNUAL SOLAR COVERAGE. F-CHART METHOD 

Calculation is performed for HSW demand requirements CTE in its DB HE with the parameters 

D1 and D2 calculated solar fraction for each month is: 

 

 

 

 

Vitosol 100-F 

 

 D1 D2 f F(%) 

January 0,108420299 0,55007284 0,073502 7,350 

February 0,16997505 0,65550604 0,126097 12,610 

March 0,230525085 1,16381522 0,151244 15,124 

April 0,317370698 2,23835501 0,166110 16,611 

May 0,375449004 2,42625221 0,205829 20,583 

June 0,358836217 2,73175064 0,174557 17,456 

July 0,52995825 4,16936364 0,239999 24,000 

August 0 0 0,000000 0,000 

September 0,451314069 4,11698333 0,179381 17,938 

October 0,184785317 1,86150709 0,067153 6,715 

November 0,104660563 1,03768536 0,039525 3,953 

December 0,090233669 0,50147017 0,058729 5,873 

Average 0,123511 12,351 
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Vitosol 200-F 

 

 D1 D2 f F(%) 

January 0,117917757 0,52980468 0,084034 8,403 

February 0,184864612 0,63135306 0,141668 14,167 

March 0,25071874 1,12093291 0,172329 17,233 

April 0,3451719 2,15587986 0,195110 19,511 

May 0,408337779 2,33685373 0,238726 23,873 

June 0,390269736 2,63109567 0,206989 20,699 

July 0,576381805 4,01573792 0,283825 28,382 

August 0 0 0,000000 0,000 

September 0,490848511 3,96528763 0,219156 21,916 

October 0,200972236 1,79291739 0,086326 8,633 

November 0,113828673 0,99945047 0,050821 5,082 

December 0,098138004 0,48299283 0,067670 6,767 

Average 0,145554 14,555 

 

Vitosol 300-F 

 

 D1 D2 f F(%) 

January 0,118977013 0,61013827 0,080007 8,001 

February 0,186525252 0,72708429 0,137241 13,724 

March 0,252970948 1,29089849 0,164068 16,407 

April 0,348272582 2,48277309 0,179279 17,928 

May 0,412005881 2,69118779 0,221979 22,198 

June 0,393775532 3,03004525 0,188091 18,809 

July 0,581559448 4,62463898 0,257687 25,769 

August 0 0 0,000000 0,000 

September 0,495257807 4,56653898 0,192849 19,285 

October 0,202777571 2,0647751 0,072227 7,223 

November 0,114851197 1,15099583 0,042553 4,255 

December 0,099019578 0,5562284 0,063912 6,391 

Average 0,133324 13,332 

 

 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
149 

 

 

Sol 2300 

 

 D1 D2 f F(%) 

January 0,101068063 0,5185326 0,068298 6,830 

February 0,158448641 0,61792044 0,117501 11,750 

March 0,214892636 1,09708403 0,140880 14,088 

April 0,295849044 2,11001153 0,154404 15,440 

May 0,349988923 2,28713502 0,191802 19,180 

June 0,334502688 2,57511669 0,162148 16,215 

July 0,494020532 3,9302994 0,223481 22,348 

August 0 0 0,000000 0,000 

September 0,420709399 3,88092249 0,165998 16,600 

October 0,172254589 1,75477143 0,061573 6,157 

November 0,097563284 0,97818625 0,036221 3,622 

December 0,084114711 0,47271672 0,054509 5,451 

Average 0,114735 11,473 

 

Sol 2800 

 

 D1 D2 f F(%) 

January 0,094214175 0,51878665 0,061553 6,155 

February 0,147703514 0,61822319 0,107215 10,721 

March 0,200319782 1,09762154 0,127294 12,729 

April 0,275786165 2,11104532 0,136405 13,640 

May 0,326254572 2,28825559 0,171073 17,107 

June 0,311818529 2,57637836 0,142175 14,217 

July 0,460518738 3,93222503 0,196252 19,625 

August 0 0 0,000000 0,000 

September 0,392179168 3,88282393 0,141921 14,192 

October 0,160573217 1,75563117 0,050434 5,043 

November 0,090947071 0,9786655 0,029685 2,968 

December 0,078410507 0,47294832 0,048849 4,885 

Average 0,101071 10,107 
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Sol 2800H 

 

 D1 D2 f F(%) 

January 0,095150964 0,46231114 0,066045 6,605 

February 0,149172156 0,55092294 0,112854 11,285 

March 0,202311598 0,97813363 0,136472 13,647 

April 0,278528357 1,88123532 0,152154 15,215 

May 0,32949858 2,03915435 0,188163 18,816 

June 0,314918997 2,29591185 0,160679 16,068 

July 0,465097759 3,50416003 0,222083 22,208 

August 0 0 0,000000 0,000 

September 0,396078677 3,46013677 0,167107 16,711 

October 0,162169825 1,56451183 0,063234 6,323 

November 0,091851374 0,87212723 0,037146 3,715 

December 0,079190157 0,42146281 0,052886 5,289 

Average 0,11323529 11,324 

 

i. Conclusion 

With the data we have calculated we obtain the following conclusion: 

Collector Average Efficiency (F(%)) Cost (€) 

Vitosol 100-F 12,351 60.952 

Vitosol 200-F 14,555 64.068 

Vitosol 300-F 13,332 66.272 

Sol 2300 11,473 39.390 

Sol 2800 10,107 37.485 

Sol 2800 H 11,324 37.485 

 

After the analysis of energy use will continue to study the collectors: 

- Vitosol 200-F 

- Sun 2800 H 

Analysis alone will make these two manifolds as they are with the greatest load is obtained for 

HSW. We will study whether the approximately 26,000 € of difference the Sun 2800 H are 

greater than the energy gained by the improved performance of the collectors Vitosol 200-F. 
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The anual solar coverage is:  

 Vitosol 200-F 

 f QWater-need (KJ/month) QUseful (KJ/month) 

January 0,084034 195.318.525,60 16.413.385,2927 

February 0,141668 176.416.732,80 24.992.641,6208 

March 0,172329 188.465.244,00 32.477.989,0414 

April 0,195110 165.805.200,00 32.350.213,2602 

May 0,238726 164.478.758,40 39.265.403,9362 

June 0,206989 155.856.888,00 32.260.673,5386 

July 0,283825 110.337.833,76 31.316.631,0239 

August 0,000000 0,00 0,00 

September 0,219156 95.503.795,20 20.930.224,5316 

October 0,086326 178.185.321,60 15.382.027,0248 

November 0,050821 185.701.824,00 9.437.496,5264 

December 0,067670 195.318.525,60 13.217.222,1117 

Solar coverage: 14,8% of HSW 
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 Sol 2800 H 

 f QWater-need (KJ/month) QUseful (KJ/month) 

January 0,066045 195.318.525,60 12.899.812 

February 0,112854 176.416.732,80 19.909.334 

March 0,136472 188.465.244,00 25.720.228,8 

April 0,152154 165.805.200,00 25.227.924,4 

May 0,188163 164.478.758,40 30.948.816,6 

June 0,160679 155.856.888,00 25.042.928,9 

July 0,222083 110.337.833,76 24.504.157,1 

August 0,000000 0,00 0,00 

September 0,167107 95.503.795,20 15.959.352,7 

October 0,063234 178.185.321,60 11.267.370,6 

November 0,037146 185.701.824,00 6.898.079,95 

December 0,052886 195.318.525,60 10.329.615,5 

Solar coverage: 11,52% of HSW 

 

 

We will select collector brand SOL 2800-H because the cost of the energy difference between 

the two collectors selected over 10 years, is less than the cost of collectors. 
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We will calculate the power would need removing the power obtained from the solar 

collectors. We take the more restrictive situation, ie, the plates (of the two selected) 

contribute less energy. These plaques are the Sol 2800 H. From these parameters, we calculate 

the power required for our biomass boiler. 

 

 

 QSolar (KW) QDemand (KW) Qneed (KW) 

January 4,816 299,882 295,066 

February 8,230 274,251 266,021 

March 9,603 231,688 222,085 

April 9,733 183,014 173,281 

May 11,555 61,409 49,854 

June 9,662 60,130 50,468 

July 9,149 41,195 32,046 

August 0,00 0,00 0,00 

September 6,157 36,846 30,689 

October 4,207 97,437 93,230 

November 2,661 226,506 223,845 

December 3,857 296,778 292,921 

 

6.3.  Biomass boiler memory 

Advantages of using biomass boilers for heating and hot sanitary water: 

- The operation and maintenance of these systems is simple. 

- The removal of ash is an infrequent task. 

- Biomass boilers have high wear resistance, durability and energy efficiency gains. 

Is projected thermal power and HSW generated from biomass for residency "T16" in the form 

of water at 90 ° C measured by energy meter located at the delivery point located next to the 

existing boiler. The supply is to fulfill all of the thermal energy and the energy needed for 

heating HSW used by the center. 

The installation will consist of six boilers connected in series with a nominal power of 48 kW 

each. 

Installation is projected from 6 boilers of 48 kW each one and that they incorporate all 

auxiliary items for optimal performance.Any fuel could be used at the boiler that operates in 

principle and simplicity with pellets may, if the pellet’s market suffers tensions, be fed with 

fuels such as wood chips. This feature brings great versatility to the system. The boiler 

efficiency will be: 
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- Chip: 89% at nominal power. 
- Pellet: 93% at nominal power. 

 

The boilers will be located in a room of 92,75 m
2
, which will fuel fed from a silo enabled of 

154,79 m3. 

 

6.3.1. Equipments 
 

- Six fuel biomass boilers for wood chips (G30, G50) and pellets TUERO brand, model 

TUERO48 total nominal power 288 kW, part load efficiency of 92.4%. Equipped 

standard with an inner tray ash collection, modulating burner with automatic 

ignition and automatic feed control box by thermostats. 

- Remote management module boiler operation and maintenance by MODEM. 

- Fueled by worm with a diameter of 14 cm  and length of XXXXXX m 

- Four single inertial accumulators 5.000 liters each, isolated according RITE. 

- Temperature sensors for buffer storage. 

- A group return temperature elevation, with pump and mixer. 

- Items needed for the management and control of the boiler. 

- Connection electrical installation with strength and control box with electric 

protection. 

- Plumbing, assembly consisting of the boiler, biomass power, hydraulic, chimney 

connection and connection to the heating circuits and HSW. 

- Forced and controlled extraction with a vent formed with 3 tubes 150 mm in 

diameter. 

 

- 154,79 m3 of silo, with a dimension of 9,35 largue x 7,90 width  x 2,30 high. 
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6.4. Annex biomass boiler 

Consumption of the heating system and depending on the type of boiler fuel per kW installed 

Fuel Gasoil Biomass Electric 

Type boiler Conventional Boiler BT Pellets West olive Ilex  

Calorific value 
(Kcal/kg) 

10.000 10.000 4.300 3.750 4.330  

Calorific power 
(Kcal/m3) 

8,5 8,4     

Calorific power 
(kWh/kg) 

11,63 11,63 5,00 4,36 5,03  

Apparent density 
(kg/l) 

0,85 0,84 0,680 0,573 1,05  

Price (€/litre) 1,1 1,1     

Price (€/kg)   0,231 0,17 0,12  

Cost (€/kWh) 0,111 0,113 0,046 0,039 0,024 0,142 

Boiler performance 
80% 90% 93% 90% 87%  

Housing satisfy 
thermal loads (kW) 1.706,868 1.706,868 1.706,868 1.706,868 1.706,868 1.706,868 

Boiler operation 
(h/year) 

1.500 1.500 1.500 1.500 1.500 1.500 

Average housing 
consumption 
(kWh/year) 

2.560.302 2.560.302 2.560.302 2.560.302 2.560.302 2.560.30 

Fuel consumption (l) 
324304,9 290167,6 930243,1 1206186,7 654299,4  

Fuel consumption 
(Kg) 

275.943,66 244.651,1 631.541,2 691.281,5 688.436,8  

Annual cost (€) 
356.735,41 319.184,32 145.886,01 117.517,86 82.612,41 363.562,88 

Annual savings 
about Oil furnace (€) 0,00 37.551,10 210.849,40 239.217,55 274.123,00 -6.827,47 
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Annual savings 
about Oil furnace 

(%) 
0,00 10,53 59,11 67,06 76,84 -101,91 

 

 

Like our fuel will be the pellet, we need an annual volume of 928.74 m3 pellet. Our silo will 

have a dimension of 7.90 x 3 x 9.35 m, with an inclination to the ground of 5 ° to facilitate the 

collection of the fuel by the endless tornilos. The silo will be: 

 

 

 

Feeding silo: 
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The total volume will be useful 154,79 m3 silo. With this fuel capacity, we need a recharge and 

pellet distribution of six times a year, to fill and to meet the demand of energy needed for the 

building. 

 

1. Smoke output 

2. Burner 

3. Inner drawer ashes 

 

 

 

 

6.4.1. Accumulator volume calculation biomass boilers: 

 

First calculate the amount of "Q" of heat to be accumulated and then the volume of buffer 

required to accumulate this amount. 

-Minimum heat produced at each power boiler. 

 

For our 300 kW boiler and 0.5 hour walk minimum: 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
158 

 

 

-Amount of heat in peak demand 

 

 

 

For a peak demand of 600kW for 1,5 h with a power of 300kW boiler: 

 

 
 

- Buffer volume required 

 

 
 

For 150kWh heat production with minimum time 30 minutes with 300kW boiler, flow 

temperature of 90 and the boiler return temperature 45: 

 

 

 

 

 

 

6.4.2. Accumulation system 

The battery system facilitates operating temperature limitation maintaining performance of 

the sensors to an acceptable level, so it is vital for correct sizing. Excessive accumulation but 

increase the uptake system performance cause unacceptable heat losses and temperature 

reach the consumer, however insufficient accumulation system could represent an excessive 

operating temperature or higher consumption of the auxiliary system. 
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Accumulation temperature in preparation facilities hot water is 60 ° C as indicated in the UNE 

100.030 to prevent legionellosis problems, the temperature distribution suitable for human 

consumption around 45 ° C. 

In order to maximize energy and prevent delamination takes deposits are located in the 

following points: 

 

 

 

Solar collectors: 

-Hot water injection tank: between 55 - 65% of the height of the same, obtaining a 

temperature between 60 ° C. 

-Extraction of water into the manifold: the bottom of the tank. 

-We will have two tanks of 5,000 liters. 

 

Biomass boiler: 

-Hot water injection tank: at the top thereof. 

Hot water-extraction to the boiler between 20 - 30% of the tank height. 

We will have, four 5,000-liter tanks. 

 

6.4.3. The use of hot water according to use. 

 
- Heating: top of the tank (90 ° C). 

 

-HSW: height approximately 45% of the vessel height, a temperature of 45-50 ° C. 
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6.4.4. Accumulation volume dimensioning 

Considering the permanent use of the installation, it is advisable to select a reservoir 

approximately equal to the consumer load because, larger volumes of accumulation not 

provide significant increases in yield and lower volumes reach summer temperatures higher 

than desired. 

The installation consists of two distinct storage systems, solar and storage system for the 

biomass boiler. 

The battery system of the solar collector consists of a 20,000 liter tank and boiler biomass is 

constituted by a reservoir of 11,467 liters. The total volume of the deposit is 31,467 liters. As 

the volume is too high, install six 5,000 liter tanks.  

 

The accumulator is MET MANN model GEA s, the main characteristics are: 

 

- Designed for high production of hot water, both at peak as demand continues. 

- High corrosion protection, food grade epoxy coating. 

- Thermal insulation rigid polyurethane foam injected 100 mm thick, CFC, we obtain 

minimum losses. 

- Manhole for inspection and cleaning. 
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1.-RENEWABLE ENERGY SOURCES IN POLAND 

 

1.1.-Introduction 

Electricity production in Poland, as well as in many other European Union countries, is based 

on big producers that use for electricity production fossil fuels or nuclear energy. Growing 

consciousness of the environmental harms caused by conventional power sector entails that 

more and more considerations is paid to technologies of electricity production based on 

renewable energy sources such as wind, sun, biomass, geothermal energy. 

The renewable energy sources are not utilised intensively enough to cover growing demand 

for electricity all over the World. The additional aspect that restricts the development of 

renewable energy sources is high costs of energy production. But one of more important 

criteria of further development of nations in nearest decades becomes the limitation of 

environment degradation caused by civilising progress.  

Power sector is considered the main author of environment pollution. Therefore the changes 

in this sector towards limitation of environmental harms are symptoms of pro-ecological policy 

of the world communities. 

From renewable energy sources not only electricity but also heat and mechanical energy are 

produced. 

In Polish conditions heat is produced from solar energy using solar collectors as well as from 

low temperature heat of soil and water using heat pumps, from geothermal energy or from 

fired or co-fired biomass. 

Mechanical energy is obtained from wind (grinding mills, windmills, simple intermediate 

pumping stations) or from water (sawmills, water-mills). 

From seeds of oily plants it is possible to produce (by chemical processes) biofuels, which are 

added to liquid fuels or may be used directly in engines of a special parameters. To a large 

extend Poland is an agricultural country so there are there a good conditions for development 

of biofuels production.  
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Renewable energy is usually applied in Poland in a small scale, especially in individual houses, 

in settlements, housing estates and in small towns as dispersed energy production as well as in 

cooperation with traditional energy production.  

The development of renewable energy sources utilisation has to be subsidised for many years 

with the aid of different incentives and supporting systems, depending on financial possibilities 

of particular countries.  

1.2.-Incentives for utilisation increase of renewable energy sources in the UE 

The basic aim of the energy policy in the European Union is to provide the consumers the 

energy that is produced in accordance with the sustainable development rules. The European 

Union has formulated the following targets that lead to achieving the sustainable 

development:  

- Fulfilling the obligations of the Kyoto Protocol [1], i.e. reduction of CO emission in the 

years 2008 – 2012 by 8% comparing to the base year (1990), 

- Doubling the share of renewable energy sources in the primary energy mix of the UE 

countries from 6% to 12% in 2010, 

- Increasing till 2010 the energy efficiency by 18% comparing to 1995, 

The European Commission has adopted a wide range of strategic documents that outline the 

right directions. The European Union has confirmed the dedication to the renewable energy in 

the White Paper [2] from 1997 “Energy for Future: Renewable Sources of Energy”. The White 

Paper is the document of fundamental significance to renewable energy sources development 

in Europe. Basing on the White Paper the forecast how the energy production from different 

sources should develop have been elaborated. The European Union countries were supposed 

to contribute to that development. In table 1 the expected in 2010 share of particular 

renewable energy sources is shown comparing to the existing one in 1999. It is foreseen that 

the renewable energy will constitute 12% in the total energy mix in 2010.  

In the Green Paper from 2000 [3] – “Towards a European Strategy for the Security of Energy 

Supply”, the rules of energy policy with an emphasis to renewable energy have been 

formulated. 

In the last few years the European Commission approved the following documents: 
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− Communication from the Commission from 7.12.2005 – The support of electricity from 

renewable energy sources [4], 

− Communication from the Commission from 7.12.2005 – Biomass action plan [5], 

− Communication from the Commission from 8.02.2006 – An EU Strategy for Biofuels [6], 

− Green Paper from 8.03.2006 – Strategy for Sustainable, Competitive and Secure Energy [7]. 

Those documents show the need of the increase of production energy from renewable energy 

sources (especially biomass) in Europe, the development of technologies utilising renewable 

energy and decreasing the costs of renewable energy production. 

The legal acts that decide about the system of the UE are the directives of the UE Parliament 

and the Council. These are the bases for individual countries legal regulations concerning 

different aspects of economy. The directives that influence the conditions of renewable energy 

sources development are (inter alia): 

− Directive 2001/77/EC on the promotion of electricity produced from renewable energy 

sources in the internal electricity market [8], 

− Directive 2001/80/EC on the limitation of emissions of certain pollutants into the air from 

large combustion plants [9], 

− Directive 2002/91/EC on the energy performance of buildings [10], 

− Directive 2003/30/EC on the promotion of the use of biofuels or other renewable fuels for 

transport [11].  

The documents of the European Commission point out the necessity of support of the 

renewable energy sources development by creating optimal directions of progress, defining 

clear rules of support and increasing the financial investment for the RES projects. At the same 

time the EU established the list of possible means of the development support. These are [12]: 

- Elimination of the legal, administrative and institutional barriers. 

- Systems of supporting the RES programs by the EU funds. 

- Fiscal instruments and subsidies. 

- Preferential tariffs. 

- Additional fees burdening electricity use. 

- Certificates of origin. 

- Quota systems, guarantee of fixed prices. 

- Tax reductions. 
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The Directive 2001/77/EU [8] demands to define the national indicative targets concerning the 

future electricity consumption produced from renewable energy sources. Table 2 shows 

reference values of the Member States national indicative targets for the contribution of 

electricity produced from renewable energy sources to gross electricity consumption by 2010. 

It is important, that the 12% share of primary energy consumption originated from RES 

assumed in the White Paper has been transformed into 22% share of electricity consumption 

produced from RES.  

Targets for 2020 of the contribution of electricity produced from the renewable energy 

sources to gross electricity consumption for member States of the E 

COUNTRY 2005 TARGET 2020 % TO COVER 

United Kingdom 1.3% 15% 13.7% 

Denmark 17% 30% 13% 

Ireland 3.1% 16% 12.9% 

France 10.3% 23% 12.7% 

Germany 5.8% 18% 12.2% 

Italy 5.2% 17% 11.8% 

Holland 2.4% 14% 11.6% 

EU 8.5% 20% 11.5% 

Spain 8.7% 20% 11.3% 

Greece 6.9% 18% 11.1% 

Belgium 2.2% 13% 10.8% 

Austria 23.3% 34% 10.7% 

Portugal 20.5% 31% 10.5% 

Cyprus 2.9% 13% 10.1% 

Luxemburg 0.9% 11% 10.1% 

Malta 0% 10% 10% 

Finland 28.5% 38% 9.5% 

Sweden 39.8% 49% 9.2% 

Slovenia 16% 25% 9% 

Hungary 4.3% 13% 8.7% 

Lithuania 15% 23% 8% 

Poland 7.2% 15% 7.8% 

Slovakia 6.7% 14% 7.3% 

Latvia 34.9% 42% 7.1% 

Estonia 18% 25% 7% 

Czechs 6.1% 13% 6.9% 

Bulgaria 9.4% 16% 6.6% 

Romania 17.8% 24% 6.2% 



                                                      FINAL PROJECT.DAVID TEJERINA LECHUGA 

                                                                                                                                                          

 
 

 

1.3.-Implementation of the European Union law in Poland 

 

The obligations of Poland concerning the renewable energy sources arise from the country’s 

membership the European Union and from other international agreements. The obligations 

are: 

- Achieving 20% reduction of CO2 emission till 2030 comparing to the level of 1988 – the 

obligation resulting from the ratification of the Kyoto Protocol in 2002 [1],  

- Achieving 15% share of electricity produced from RES in the gross electricity 

consumption in 2020 and 20% in 2030 – the obligation resulting from implementation of 

the Directive 2001/77/EU [8], 

- Achieving 10% share of biofuels in liquid fuels market by 2030 – the obligation resulting 

from implementation of the Directive 2003/30/EU [12]. 

Those obligations are reflected in the strategic documents that shape Polish ecological policy 

and energy policy [13, 14] and in the main legal act that establishes and regulates the rules of 

energy policy of the country as well as the conditions of supply and consumption of fuels and 

energy – the Energy Law [15]. 

The Energy Law [15] together with the Ordinance of Ministry of Economy from 2005 [16] 

create the incentives for promotion electricity production from renewable energy sources 

through: 

- The necessity to buy or to produce electricity from renewable energy sources by 

enterprises dealing with production or sale of the energy for the final consumers in the 

form of obtaining and presenting certificates of origin to the Regulatory Body for 

extinction or in the form acquitting the substitute payment. 

- System of fines for disobeying the above mentioned obligations. 

- Directing the funds achieved from substitute payments and fines to financial support of 

investments in renewable energy sources. 

- The obligation to buy all the electricity produced from renewable energy sources. 

- Decrease by 50% the costs of connecting renewable energy sources to the grid. 

- Facilitation of wind power plants. 

- Priority of transmission services for the energy from RES. 
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- Concession charge exemptions for small producers of electricity from the renewable 

energy sources and exemptions of fees for obtaining the certificates of origin. 

 

 

It is assumed that the obligation of buying or producing electricity from renewable energy 

source is fulfilled if in each enterprise the share of electricity with the certificates of origin in 

the total sale of electricity in a given year is not lower than:  

  Table 3 

Year Share  

2005 3,1% 

2006 3.6% 

2007 4.8% 

2008 6.0% 

2009 7.5% 

2010 9.0% 

2011 9.8% 

2012 10.4% 

2013 10.9% 

2014 11.4% 

2015 11.9% 

2016 12.4% 

2017 12.9% 

*Source: Pigeo http://www.pigeo.org.pl 
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1.4.-Renewable energy sources development in Poland 

 

The distribution of 

renewable energy 

installations in Poland is: 

Source: PAIiIZ (Polish Agency for Foreign 

Investment) 

 

 

 

 

 

 

 

In table 4 consumptions of renewable energy sources in Poland in the years 2006-2030  is 

shown. The data given in the table indicate in thousand tons of oil equivalent. We see that the 

main source of “green” energy is biomass.     
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 2006 2010 2015 2020 2025 2030 

Electrical Energy 370.6 715.0 1516.1 2686.6 3256.3 3396.3 

   Solid biomass 159.2 298.5 503.2 892.3 953.0 994.9 

   Biogas 13.8 31.4 140.7 344.5 555.6 592.6 

   Wind 22.0 174.0 631.9 1178.4 1470.0 1530.0 

   Water 22.0 174.0 631.9 1178.4 1470.0 1530.0 

   Photovoltaics 0.0 0.0 0.0 0.1 1.1 2.1 

Thermal energy 4312.7 4481.7 5046.3 6255.9 7048.7 7618.4 

   Solid biomass 4249.8 4315.1 4595.7 5405.9 5870.8 6333.2 

   Biogas 27.1 72.2 256.5 503.1 750.0 800.0 

   Geothermal 32.2 80.1 147.5 221.5 298.5 348.1 

   Solar 3.6 14.2 46.7 125.4 129.4 137.1 

Transport biofuels 96.9 549.0 884.1 1444.1 1632.6 1881.9 

   Sugar/starcg bioethanol 61.1 150.7 247.6 425.2 443.0 490.1 

   Rapeseed biodiesel 35.8 398.3 636.5 696.8 645.9 643.5 

   2
nd

 generation bioethanol 0.0 0.0 0.0 210.0 240.0 250.0 

   2
nd

 generation biodiesel 0.0 0.0 0.0 112.1 213.0 250.0 

   Biohydrogen 0.0 0.0 0.0 0.0 90.8 248.3 

TOTAL Gross final energy 

generated from RES 

4780.0 5746.0 7447.0 10387.0 11938.0 12897.0 

Gross final energy 61815.0 61316.0 63979.0 69203.0 75480.0 80551.0 

 

Renewable energies could be divided in three different kinds of energy, depending of theirs 

final use, Electricity production, Heat production and Transport biofuels. 

The following table shows the estimate of the FER use depending on the type of final energy is 

produced:  

 

Source: 

Ministr

y of 

Econo

my of 

Poland 
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              Source: PAIiIZ (Polish Agency for Foreign Investment) 

 

The specific objectives of the Polish energy policy are as following: to increase the share of 

energy from renewable sources in final energy consumption up to 15.5% in 2020 (19.3% 

for electricity, 17% for heating and cooling, 10.2% for transportation fuels). 

 

Now, it is explained the two main kinds of energy use in Poland: 

 

a. Electricity production 

 

In the Report, in which the Government determined the targets concerning the 

share of electricity produced from renewable energy sources in Poland in the 

countries total consumption of energy, [17] it is stated that the highest possible 

reserves for use in the years 2005 – 2014 are the three renewable energy sources: 

- Biomass; electricity produced from that source will consist 4% of the total 

country consumption. 

- Wind; electricity produced from that source will consist 2.3% of the total 

country consumption.. 

- Water; electricity produced from that source will consist 1.2% of the total 

country consumption. 
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Remaining renewable energy sources will not be significant in electricity 

production, but there exist the possibility to increase utilisation of those sources for 

heat and biofuels production. 

 

b. Heat production 

 

In Poland biomass is used for heat production in the first place, and geothermal 

energy and solar energy to a lesser degree. In 2004 the share of heat produced in 

biomass boilers was 3.77% of the total heat production. Biomass is used mainly by 

local central heating systems and by small installations co-generating electricity and 

heat, as well as by individual heating installations. The biomass fuels are the 

products cultivation special plants for biomass and wastes from agriculture and 

forestry. For heat production (in a small scale) biogas from waste dump, sewage 

treatment plant and from farms is used.  

Geothermal energy is used in local heating systems. Majority of existing 6 

installations for utilisation of geothermal energy was built in the last 5 years. 

Significance of solar energy for heat production is small. This energy is sporadically 

used for heating water for general purposes. Because of the climate in Poland, and 

standards of architecture the rapid growth of utilisation that kind of renewable 

energy is not foreseen.  

The incentive for heat production from renewable energy sources is, introduced by 

the Energy Law [15], obligation of buying all offered heat produced from renewable 

energy sources by existing central heating systems. 

 

And now are explained the main sources of renewable energy: 
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a. Geothermal energy 

Poland’s potential and reserves of geothermal energy are relatively high. The 

perspective reserves of geothermal waters occur in many regions of Poland. 

Majority of the water is characterised by low enthalpy and high mineralization. 

Those circumstances make utilisation of the waters as energy source difficult. 

Nevertheless there are many local conditions that cause the development of 

geothermal energy probable and effective. These are [18]: 

- Significant reserves of geothermal heat; in spite of their low temperature 

they are suitable for heat pumps. 

- Facility for cogeneration of geothermal energy with energy of natural gas. 

- Ecological constrains; use of geothermal energy decreases atmosphere 

pollution. 

- Possibility to adopt for geothermal installation the old, abandoned test well 

and exploratory bore-holes. 

 

The barriers that restrict further development of geothermal energy use are [19]: 

- Lack of coherent policy of government concerning use of geothermal 

waters, 

- Unfavourable and insufficient law, i.e. high fees and taxes put on 

geothermal installations (fee for geological information, fee for exploitation 

of geothermal water). 

 

 

b. Biomass 

 

The biomass can be divided into [20]:  

- Solid biofules: firewood, (chips, sawdust, cuttings, shavings, briquettes, 

pellets), wastes from agriculture (straw from corn, rape and energy crops), 

wastes from farm animal production, dewatered settlings from sewage, 

energy grasses and trees, organic wastes from other sectors of economy, 

- Liquid biofuels: biodiesel – rape fuel, ethanol, methanol, liquid fuels from 

wood, petrol, biooils, 
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- Gaseous biofuels: agriculture biogas (liquid manure fermentation), biogas 

from fermentation wastes from food processing, biogas from fermentation 

of settlings from sewage, biogas (gas from waste dumps), and wood 

distillation gas. 

Increase of utilisation of biomass for energy production purposes facilitates 

development of rural regions due to development of energy crop plantations and 

finally economic and social recovery of the regions. 

Biofules such as wood and straw are used for the heat production purposes, mainly 

in individual stoves. It is estimated that the total capacity of installed stoves for 

wood firing reaches 61,8 GWh.  

The cost of build a Biogas plant of 2,1MW is about 28 millions Zloty. Among 50% of 

costs will be assumed by investors and the other amount (50%) by grants or loans. 

 

 

c. Wind energy 

Wind energy is stochastic and uncontrollable and those features make difficult the 

development of wind power plants. The most favourable conditions for wind energy in 

Poland are in the northern and eastern parts of the country. In those regions windmills 

are located. Currently in Poland 415 wind installations work of the total capacity about 

1181 MW. A slight development of the electricity production based on wind energy is 

foreseen in the nearest future.  

 

 

 Pic. Wind parks in Poland 
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 2004 2005 2006 2007 2008 2009 2010 2011 

Wind Energy 

Production 

(GWh) 

 

142,3 

 

135,3 

 

388,4 

 

494,2 

 

790,2 

 

1.029 

 

1.485 

 

3.126 

Total Energy 

Production 

(TWh) 

 

144 

 

145 

 

149 

 

154 

 

153 

 

148 

 

155 

 

158 

Share of wind 

energy in 

national 

electricity 

consumption 

 

 

0,1% 

 

 

0,09% 

 

 

0,26% 

 

 

0,32% 

 

 

0,51% 

 

 

0,69% 

 

 

0,96% 

 

 

1,98% 

       Table 7 : Share of wind energy in national electricity consumption 

 

Table 7 shows the wind energy production, total energy production in Poland and the 

percentage of utilization of energy produced at wind parks used in total electricity 

consumption. 

WIND ENERGY MAP OF POLAND 
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 Localisation 

Green Very good 

Yellow Good 

Orange Adequate 

Red Unfavourable 

Brown Extremely unfavourable 

Black Excludes zones 

Source: www.windenergy.pl 

 

d. Solar energy 

Although the reserves of solar energy in Poland are relatively high, their utilisation is 

not easy because of high irregularity of solar radiation. Solar energy is used to small 

extend in solar and photovoltaic installations. Solar systems (flat collectors, parabolic 

collectors or heliostats) heat the water for domestic purposes and the photovoltaic 

installations produce electricity used for supplying telecommunications devices, lighting 

road signs, and a few installations are used by individual users or by local societies.  

 

The annual turnover from solar heating systems (central heating and hot water) in the 

local market can be estimated at 400 million zloty. The total area of solar collectors in 

Poland exceeded 365.000m2 (equivalent to 255 MW of thermal energy). 

 

Following, it is showed the Climate map of Poland: 
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Climate map of Poland 

e. Hydroenergy 

Reserves of hydroenergy in Poland are not high, as they are estimated to about 50 PJ 

per year and are the lowest reserves of all renewable energy sources in Poland. 

Nevertheless the reserves are relatively well developed. Capacity of system 

hydropower stations in Poland is 2042 MW, out of which 1366 MW in pump-storage 

power stations. Hydropower stations contribute in 7.3% in the total capacity of Polish 

power system. Despite of those big hydropower stations there exist in Poland about 

400 small and very small hydropower stations, which produce 510 – 616 GW·h 

electricity. 
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1.5.-Economics of renewable energy sources development  

 

In table 6 estimations of costs of electricity produced from renewable energy sources as well 

as investment costs are given. 

 

Table 6 

Estimated investment costs for renewable energy sources 

 

Source of Energy Average cost installation 

Wind 1.450 €/kW 

Biomass 4.000 €/kW 

Biogas 2.600 €/kW 

Solar  

       Flat plate models 223 €/m
2 

       Tube models 605 €/m
2
 

 

Green certificates  

The price of green certificates in 2012 was 286.74 PLN (about €69). Green certificates 

were valued at an all-time low of PLN 100.48 PLN (about €24) on 14
th

 February. It has climbed 

to PLN 131 (€31). 
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DETAILED BUDGET AND MEASUREMENT 

 Description Measuremen Price Amount 

CHAP.-I SANITATION    

 Collector hung PVC, 4 kg/cm2 pressure of 90 mm nominal diameter, small masonry materials and 

aids; built to CTE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 24,00 1,50 - - 36,00  

  36,00 28,33 1.019,88 

 Collector buried PVC pipe 4 kg/cm2 pressure of 140 mm nominal diameter, and helps small 

masonry materials, built according CTE. Measured between centers of manholes. 

   

 Unit Length Width Height Partial Subtotal 

 22,00 39,04 - - 858,88  

  858,88 23,75 20.398,40 

 Collector hung PVC, 4 kg/cm2 pressure of 160 mm nominal diameter, small masonry materials 

and aids; built according CTE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 5,00 39,04 - - 195,20  

  195,20 28,69 5.600,29 

 PVC hanging collector, pressure 4 kg/cm2, 75 mm nominal diameter, small masonry materials and 

aids; built according CTE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 1,00 3,00 - - 3,00  

 240,00 1,50 - - 360,00  

 1,00 39,04 - - 39,04  

  402,04 27,13 10.907,35 

 Total chapter   38.088,55 € 

CHAP.-II MASONRY    
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 Received fences or divisions of any material (interior and tabicones) with black plaster paste, even 

plumb and level. As executed surface. 

   

 Unit Length Width Height Partial Subtotal 

 480,00 2,10 0,85 - 856,80  

  856,80 15,09 12.929,11 

 Insulation consists of polyurethane layer 40 mm thickness medium density 35 kg/m3, including 

p.p. facing preparation and cleaning; according CTE. As executed surface. 

   

 Unit Length Width Height Partial Subtotal 

 1.924,52 1,00 1,00 - 1.924,52  

  1.924,52 8,98 17.282,19 

 Zither double hollow brick 24x11, 5x9 cm, received M5 mortar (1:6) with plasticizer; built to CTE. 

Measure deducting holes. 

   

 Unit Length Width Height Partial Subtotal 

 1.229,36 1,00 1,00 - 1.229,36  

  1.229,36 15,46 19.005,91 

     

 Total chapter   49.217,22 € 
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CHAP.-III COATING    

 Monolayer coating including arids applied by trowel on brick, made with binder modified mortar 

based, plasticizers and resins with a minimum thickness of 16 mm, consisting of cleaning and 

surface preparation, leveling layer extended and binder, planning and regulation, based finishing 

marble aggregate projected and level with the binder, even p.p. exploded view and aristados. As 

executed surface. 

   

 Unit Length Width Height Partial Subtotal 

GROUND FLOOR 1,00 48,42 2,65 - 128,31  

 1,00 48,42 0,30 - 14,53  

       

 -3,00 1,65 1,80 - -8,91  

 -1,00 1,50 1,00 - -1,50  

 -1,00 1,06 2,20 - -2,33  

 -1,00 1,80 1,65 - -2,97  

 -1,00 1,80 2,20 - -3,96  

 -2,00 1,60 1,20 - -3,84  

 -1,00 1,00 1,20 - -1,20  

 -1,00 0,80 1,20 - -0,96  

FROM FIRST TO TENTH FLOOR       

 1,00 44,27 2,65 - 117,32  

       

 -2,00 1,65 1,80 - -5,94  

 -3,00 1,20 0,80 - -2,88  

 -1,00 0,72 2,20 - -1,58  

 -2,00 1,80 2,20 - -7,92  

 -1,00 1,80 0,50 - -0,90  

FLOOR TOWER       
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 1,00 8,80 2,57 - 22,62  

 2,00 5,30 0,80 - 8,48  

       

 -2,00 1,65 1,80 - -5,94  

 -1,00 0,72 2,10 - -1,51  

  238,92 31,45 7.514,03 

     

     

 Screeded and troweled plaster walls M5 mortar (1:6). Measured run tape.    

 Unit Length Width Height Partial Subtotal 

 1.229,36 1,00 1,00 - 1.229,36  

  1.229,36 15,92 19.571,41 

 Ceiling acoustic plasterboard, suspended metallic elements, including p.p. auction items and fixing 

accessories. As executed surface. 

   

 Unit Length Width Height Partial Subtotal 

 6.726,00 1,00 1,00 - 6.726,00  

  6.726,00 25,80 173.530,80 

 Plaster projected vertical surface, including cleaning, damp facing each 1.50 m. Run the tape 

measure from the top edge of the baseboard.  

   

 Unit Length Width Height Partial Subtotal 

 1.229,36 1,00 1,00 - 1.229,36  

  1.229,36 11,13 13.682,78 

 Coteterm based on the accession of expanded polystyrene insulation boards EPS plate type BCO 

Coteterm, by Coteterm M mortar and mechanically anchored Coteterm type brackets 

   

 Unit Length Width Height Partial Subtotal 

 1.980,72 1,00 1,00 - 1.980,72  

  1.980,72 67,96 134.609,73 
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 Total chapter   348.908,70 € 

CHAP.-

IV 

FLOORING AND TILING    

 Linoleum flooring, 2.5 mm thickness, antistatic treatment, marbled finish, color color to choose, 

supplied in tiles 50x50 cm, mounted on base frame (not included in this price) and fixed with 

contact adhesive. 

   

 Unit Length Width Height Partial Subtotal 

 6.370,55 1,00 1,00 1,00 6.370,55  

  6.370,55 37,15 236.665,93 

 Flooring with porcelain tile 30x30 cm, pasta smoothing, grouting and cleaning of pavement built by 

CTE. As executed surface. 

   

 Unit Length Width Height Partial Subtotal 

 813,60 1,00 1,00 - 813,60  

  813,60 42,88 34.887,17 

 Tiled with plain tile 15x15 cm and hand-crafted with adhesive received, including cuts, pp blunt or 

miter parts, grouting and cleaning. As executed surface. 

   

 Unit Length Width Height Partial Subtotal 

 1.158,24 1,00 - 1,00 1.158,24  

  1.158,24 65,22 75.540,41 

     

 Total chapter   347.093,48 € 

 

 

 

    

CHAP.-V CARPENTRY, GLASS AND PAINT    

 The gateway of 0.825 x 2.03 m. acoustic coating, with blind fold    

 Unit Length Width Height Partial Subtotal 
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 480,00 - - - 480,00  

  480,00 192,22 92.265,60 

 New element    

 Unit Length Width Height Partial Subtotal 

  0,00 0,00 0,00 

 Total chapter   92.150,87 € 

     

CHAP.-

VI 

PLUMBING    

 FUXOR toilet, vitreous china white, cup formed by vertical outlet tank with lid, set of mechanisms, 

screws, seat and cover and adjustment key, built by CTE, and manufacturers' instructions, 

including placement, aids sealing and masonry. Measure the installed unit.. 

   

 Unit Length Width Height Partial Subtotal 

 241,00 - - - 241,00  

  241,00 172,69 41.618,29 

 Shower tray coated in special steel plate glazed with glazed porcelain in white from 0,70x0,70 m 

built to CTE, and manufacturers' instructions, including installation, sealing and masonry supports. 

Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 240,00 - - - 240,00  

  240,00 48,77 11.704,80 

 Countertop washbasin, vitrified porcelain, white, 0,60 x0, 50 m, integral overflow punched holes for 

taps, built by CTE, and manufacturers' instructions, including installation, sealing and masonry 

support. Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 241,00 - - - 241,00  

  241,00 89,90 21.665,90 
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 Hot for coating, special steel sheet with porcelain enameled in white 1x0, 70 m built to CTE, and 

manufacturers' instructions, including installation, sealing and masonry supports. Measure the 

installed unit. 

   

 Unit Length Width Height Partial Subtotal 

FROM FIRST FLOOR 

TO TENTH FLOOR 

1,00 - - - 1,00  

  1,00 76,72 76,72 

 Team brass shower taps chrome finish with chrome spreaders, unions, support fork-handle-phone 

with 1.50m flexible with grid drain valve, constructed according to the manufacturer CTE and 

instructions. Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 240,00 - - - 240,00  

  240,00 138,19 33.165,60 

     

     

 Team monoblock lavatory faucet brass chrome finish with chrome spreaders, high swivel spout 

with aerator, automatic siphon bottle and keys regulation; built to CTE and manufacturer's 

instructions. Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 241,00 - - - 241,00  

  241,00 98,28 23.685,48 

 Team monoblock sink taps, brass chrome plated with chrome spreaders, superior swivel spout 

with aerator, drain valve, cap and small chain link; built by CTE and manufacturer's instructions. 

Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 20,00 - - - 20,00  

  20,00 105,14 2.102,80 

 Team of taps for washing machine or dishwasher stopcock made up with top quality chrome 

spider and drain siphon, built by the manufacturer CTE and instructions. Measure the installed 

unit. 
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 Unit Length Width Height Partial Subtotal 

 20,00 - - - 20,00  

  20,00 23,62 472,40 

 Collector hung PVC 4 kg/cm2 pressure of 110 mm nominal diameter, even p.p. special parts, 

clamps, tube, small masonry materials and aids; built by CTE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 72,00 39,04 - - 2.810,88  

  2.810,88 27,25 76.596,48 

 Collector hung PVC 4 kg/cm2 pressure of 200 mm nominal diameter, even p.p. special parts, 

clamps, tube, small masonry materials and aids; built by CTE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 2,00 39,04 - - 78,08  

  78,08 39,12 3.054,49 

 Collector hung PVC 4 kg/cm2 pressure of 160 mm nominal diameter, even p.p. special parts, 

clamps, tube, small masonry materials and aids; built by CTE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 24,00 39,04 - - 936,96  

  936,96 37,76 35.379,61 

 Toilet drain or dump PVC pipe union consisting of 113 mm outside diameter and 3 mm thickness, 

including connections, tube,, joints with special pieces, small equipment and masonry support, as 

CTE. Measure the unit executed. 

   

 Unit Length Width Height Partial Subtotal 

 243,00 - - - 243,00  

  243,00 38,24 9.292,32 

 Toilet drain or dump PVC pipe union consisting of 113 mm outside diameter and 3 mm thickness, 

including connections, tube,, joints with special pieces, small equipment and masonry support, as 

CTE. Measure the unit executed. 

   

 Unit Length Width Height Partial Subtotal 
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 241,00 - - - 241,00  

  241,00 23,64 5.697,24 

 Shower drain, PVC pipe consisting of 43 mm outer diameter and 3 mm thickness, installed from 

the valve to the drain housing, including connections, tube,, joints with special pieces, small 

equipment and masonry support, as CTE. Measure the unit executed. 

   

 Unit Length Width Height Partial Subtotal 

 240,00 - - - 240,00  

  240,00 19,10 4.584,00 

 Drain single sink with single siphon, consisting on a tube and a PVC shipon of 43 mm outer 

diameter, installed from the valve to the shank or bypass pipeline, including connections, tube,, 

joints with special pieces, small equipment and masonry support, as CTE. Measure the unit 

executed 

   

 Unit Length Width Height Partial Subtotal 

 20,00 - - - 20,00  

  20,00 21,17 423,40 

 Drain washing machine or dishwasher with individual siphon, consisting on a tube and a PVC 

siphon of 43 mm outer diameter, installed from the valve to the shank or bypass pipeline, including 

connections, tube,, joints with special pieces, small equipment and aids masonry, as CTE. 

Measure the unit executed 

   

 Unit Length Width Height Partial Subtotal 

 20,00 - - - 20,00  

  20,00 23,27 465,40 

     

     

 Drain sink with single siphon formed by tube and a PVC siphon of 43 mm outside diameter, 

installed from the valve to the shank or bypass pipeline, including connections, tube,, joints with 

special parts, small masonry materials and aids; by CTE. Measure the unit executed. 

   

 Unit Length Width Height Partial Subtotal 

 10,00 - - - 10,00  

  10,00 23,27 232,70 
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 Total chapter   271.106,94 € 

CHAP.-

VII 

HEATING    

 Closed expansion vessel for heating water, 25 liters capacity, built in welded steel plate, even 

small equipment, installation and support of masonry, approved by the MI Measure the installed 

unit.   

   

 Unit Length Width Height Partial Subtotal 

       

 20,00 - - - 20,00  

  20,00 127,91 2.558,20 

 Heating circulator for maximum pressure and maximum temperature of 10 bar and 110 ° C 

respectively, and to an estimated flow of 2200 l / h. Constituted wet rotor motor, graphite bearings, 

selector for 3 speed, with a power consumption of 200W, with a maximum speed of 2600 rpm, 

with two stopcocks one before and one after. Measure the installed unit and conexionada.   

   

 Unit Length Width Height Partial Subtotal 

 20,00 - - - 20,00  

  20,00 590,50 11.810,00 

 Gate Valve 32 mm (1 1/4 ") diam. built in forged brass threading and a working pressure up to 16 

kg/cm2 and 120 º C temperature, even small equipment and installation. Measure the installed 

unit. 

   

 Unit Length Width Height Partial Subtotal 

 280,00 - - - 280,00  

  280,00 28,26 7.912,80 

     

 Cast iron radiator, painted, formed by two elements and two columns 60 cm high, with a capacity 

of 70 kcal / h per element, a difference of 60 ° between temp. average temp radiator. environment, 

including regulation key four-way manual air vent, supports and p.p. accessories, small masonry 

materials and aids. Measure the installed unit.   

   

 Unit Length Width Height Partial Subtotal 
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 120,00 - - - 120,00  

  120,00 129,59 15.550,80 

 Cast iron radiator, painted, formed by four elements and two columns 60 cm high, with a capacity 

of 70 kcal / h per element, a difference of 60 ° between temp. average temp radiator. environment, 

including regulation key four-way manual air vent, supports and pp accessories, small masonry 

materials and aids. Measure the installed unit.   

   

 Unit Length Width Height Partial Subtotal 

       

 160,00 - - - 160,00  

  160,00 159,65 25.544,00 

 Thermally insulated copper piping with insulation shell, built of 22 mm outer diameter and 1 mm 

thick, including pp unions, special pieces, staples, small masonry materials and aids; built 

according with CTE and RITE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 1,00 300,00 - - 300,00  

  300,00 12,48 3.744,00 

 Install safety valve placed with diameter of 1 "connection, even small items; built according with 

CTE, and manufacturer's instructions. Measure the installed unit.   

   

 Unit Length Width Height Partial Subtotal 

 20,00 - - - 20,00  

  20,00 73,84 1.476,80 

     

 Total chapter   68.596,60 € 

CHAP.-

VIII 

SOLAR COlLECTOR    

 Flat solar collector high performance water heating, frame glass fiber reinforced polymer-copper 

absorber, mineral wool insulation, 50-60 mm thickness, 2.63 m2 floor space, maximum working 

pressure 10 kg / cm2, joints using flexible hoses with quick adjustment clips, installed by the 

manufacturer CTE and instructions. Measure the installed unit. 
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 Unit Length Width Height Partial Subtotal 

 63,00 1,00 1,00 1,00 63,00  

  63,00 706,62 44.517,06 

 Electronic heat meter HSW, for connections 1 "3/4" with a maximum working pressure of 16 bar, 

formed by flow counting unit and electronic computing unit with return temperature sensor, even 

game fittings, pp supplementary material, installed by the manufacturer CTE and instructions. 

Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 1,00 1,00 1,00 1,00 1,00  

  1,00 547,80 547,80 

 Channeling thermally insulated, made of annealed copper tube 22 mm dia. outdoor and 1 mm 

thick poly resin case resistant external plasticized even pp unions, special pieces, staples, small 

masonry materials and aids; built according with CTE and RITE. Measure the length executed. 

   

 Unit Length Width Height Partial Subtotal 

 2,00 39,04 - - 78,08  

  78,08 32,24 2.517,30 

 Install booster pump for solar energy systems, with pump body made of cast iron, with IP-44 and 

pump housing with cataphoresis coating, maximum working pressure 9.2 bar, voltage 230V/50Hz, 

range liquid temperature between -10 to 110 ° C. Executed as CTE. Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 2,00 1,00 1,00 1,00 2,00  

  2,00 162,95 325,90 

 Installing adjustable differential thermostat for solar HSW systems, display two temperatures, 

collector and with two temperature probes included, including battery wiring to sensors and 

batteries. Executed as CTE. Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 2,00 1,00 1,00 1,00 2,00  

  2,00 141,03 282,06 

 Installing solar control unit with LCD display for display and storage temperature sensors, anti-frost 

function, ability to stop and start forced adjustment separately calibrated probes and differential 
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adjustment on and off separately, includes two temperature sensors and wiring to sensors and 

storage battery. Executed according to CTE. Measure the installed unit. 

 Unit Length Width Height Partial Subtotal 

 1,00 1,00 1,00 1,00 1,00  

  1,00 81,88 81,88 

 Installing expansion tank 250 liters of 3.5 bar and 10 bar maximum pressure at temperatures from 

-10 º C to +99 º C, even ppmaterial complementary and small equipment. Executed according to 

CTE. Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 3,00 1,00 1,00 1,00 3,00  

  3,00 557,61 1.672,83 

 Dynamic Heat Sink 30 kW Solar Thermal installations for up to 32 m2, to install outdoors, formed 

by axial fans with protective grid, dissipation batteries manufactured in copper tube, aluminum fin 

and gate protection the air outlet; Installed according to CTE and manufacturer's instructions. 

Measure the installed unit. 

   

 Unit Length Width Height Partial Subtotal 

 2,00 1,00 1,00 1,00 2,00  

  2,00 1.637,65 3.275,30 

 SOLAR INTERACCUMULATOR WITH FIXED COIL-CAPACITY 5000 LITRES    

 Unit Length Width Height Partial Subtotal 

 2,00 1,00 1,00 1,00 2,00  

  2,00 5.736,00 11.472,00 

 Total chapter   64.692,13 € 

CHAP.-

IX 

BIOMASS BOILER    

 SOLAR INTERACCUMULATOR WITH FIXED COIL-CAPACITY 5000 LITRES    

 Unit Length Width Height Partial Subtotal 

 4,00 1,00 1,00 1,00 4,00  

  4,00 5.736,00 22.944,00 
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 Biomass boiler TUERO-48    

 Unit Length Width Height Partial Subtotal 

 6,00 1,00 1,00 1,00 6,00  

  6,00 7.517,14 45.102,84 

 SMOKE PIPE STEEL    

 Unit Length Width Height Partial Subtotal 

 6,00 39,04 - - 234,24  

  234,24 21,15 4.954,18 

 ABLE REMOTE THERMOSTAT, fan coil unit    

 Unit Length Width Height Partial Subtotal 

 1,00 1,00 1,00 1,00 1,00  

  1,00 47,20 47,20 

 AUTOMATIC THERMOSTAT 2 STAGE    

 Unit Length Width Height Partial Subtotal 

 6,00 1,00 1,00 1,00 6,00  

  6,00 72,38 434,28 

 ADJUSTABLE DIFFERENTIAL THERMOSTAT WITH DISPLAY.    

 Unit Length Width Height Partial Subtotal 

 6,00 1,00 1,00 1,00 6,00  

  6,00 127,00 762,00 

 Total chapter   74.244,50 € 

 

FINAL PRICE ESTIMATION                                                          1.354.098,99  €                                                                                    
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