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TECHNICAL SPECIFICATIONS

ARCHITECTURE
TECHNICAL REPORT
Business Incubator on the site Rudes, municipality of Berane is designed in accordance with the urban and technical conditions, the Terms of Reference and the previous study-analysis of the existing condition of the building and of the adopted conceptual solution. The project defines the reconstruction and change of purpose of the existing accessory building of the economic type within the existing dimensions, which is essential for the maintenance and use in accordance with a new purpose-Business Incubator.

The site is located within the General zoning plan, a planned industrial zone Rudeš. The building is located on the part of the cadastral plot No. 988, Cadastral Municipality Budimlje registered in the Title Deed number 304 as the state property of the municipality of Berane, as the accessory building of economic type, number 17. 

This building consists of the ground floor. The outside dimension is 42.8 x16 m. The gross building area is approximately 685 m2 (per Title Deed: 654 m2). Reconstruction is permitted as per the building-plot principle in the same area as it is in the basis, consisting of the ground floor, with the possibility of vertical redistribution of space in order to increase the height by 3.8 m.

Reconstruction is done only in the existing horizontal and vertical dimensions. The plan defines the building as zero (0) type, which includes the existing horizontal and vertical dimensions.
DESCRIPTION OF THE CURRENT STATE OF THE BUILDING
The building consists of the ground floor, external dimensions of 15.50 x 42.18 m, gross built floor area is 653.79 m2. The spatial organization of the building consists of two rooms, large and small halls that are not directly linked to each other.

Construction of the building is based on modules, in the longitudinal direction with a grid of 3.80 x 11 m modules in thy direction, 4.85 m + 5.30 m + 4.85 m.
The loadbearing outer walls are made of full bricks d = 25 cm with the columns of the same material in the intersection points of longitudinal and transverse grid size 38 x 50 cm reinforced by vertical concrete ring beams of 13x5 cm at the narrow sides reinforced by GA 2 Ø 14 and stirrups Ø 6/30 cm.

Brick pillars rely on concrete patterns of 100 x 78/90 inches and the brick walls around the circumference of a larger hall on 60 cm high concrete plinths, which is in the section of the front door 30 cm high, i.e., thick, and at the edge of the smaller hall, it is 30 cm high.

Circumferential brick walls at a height of 350 cm are finished by AB ring beam of 50 x 30 cm reinforced GA 4 Ø 10 in the lower zone, 3 Ø 8 in the upper zone and by stirrups of diameter 6, taking into account that on the south longitudinal side AB lintels appear at a height of 245 cm, with dimensions of 50 x 25 cm reinforced in the same way. Gable walls end by slanted reinforced concrete ring beams of the same thickness as the wall.
The roof is double pitched. Roof structure consists of braced girders with steel ties in the lower zone and wooden beams in the upper zone (upper belt in the compressed zone) on the axial distance of 3.80 m Binding rafters are wooden with (asbestos) cement corrugated boards set upon.

The inner wall between the two halls is made of full brick d = 25 cm. Gable walls are also made of brick d = 25 cm, with a sloping reinforced concrete ring beam.

The floor is a concrete slab, 10 cm thick unreinforced cement screed with thickness of 5 cm as finish and derived dilatations.

Horizontal, vertical and sloped reinforced concrete ring beams are outside plastered with lime mortar, as well as the inner side of the walls and partition walls. Other surfaces of facade walls are brick walls.

Sliding doors and windows are made of wrought iron, and the doors on the north side are made in combination - construction in joinery with the wooden planks.

The building was equipped with electric installation, telephone, hydrant network and thermal system distribution from a central substation, telecommunication switchboard, plumbing and boiler room of the industrial complex.
CURRENT STATE EVALUATION
NOTE: Part of the roof of the building, as well as part of the building itself are destroyed. The text below provides information about the building and its roof which are not destroyed.

The assessment of the current situation was made primarily from the viewpoint of the structural parts of the building, the spatial dimension for a new purpose of Business incubator, installations and final works.

Review and assessment of foundation, foundation beams, brick pillars and floor slabs have been done by digging of foundations, drilling the piers and floor slabs on the spot. This is documented by photos attached to the project.

Review of the installations

The building was equipped with a hydrant network installations, electric installations, telecommunication installations and central heating. The state of these installations is inappropriate for a new purpose, and it is necessary to design a completely new installation in accordance with applicable regulations, standards and norms.

Review of final works

Vertical and horizontal reinforced concrete beams are outside plastered by PC mortar, which began to fall down, so this surface layer must be removed before creating the facade thermal insulation.

The interior walls are plastered with lime mortar, which is in poor condition and which began to fall down and there are marks of moisture caused due to underived horizontal insulation below the brick walls. These surfaces must be removed before the finishing process of the walls.

The roof covering is made of corrugated cement boards, which are completely worn out. If the same contain asbestos ingredients, their removal, transportation and storage should be carried out in accordance with specific regulations prescribed for this type of material.

Facade woodwork as per its type of materials, workmanship and condition, does not match the new use of the building.
DESCTRIPTION OF THE PROJECT DESIGN
During the development of the project design, the project designer failed to obtain further information about the position of city water system and sewer, substations and telecommunication installations and the place and conditions for connection of the building to these installations. For these reasons, the connections of the building to these installations are assumed to allow the most rational and logical connection of the same. Inlet and outlet to these assumed points of connection are possible to be subsequently resolved according to the conditions received by the investor from the relevant companies and institutions.

The concept of reconstruction and change of purpose

The height of the existing building of 380 cm enables in the most part of the ground floor organizing of production and service amenities of the incubator and spare space in the attic. By lowering the ceiling joists by 50 inches in height compared to the existing height, in another, smaller part it is possible to organize the entrance with a hall, sanitary block, boiler room  and coffee shop in the ground floor and a multipurpose hall with a corridor on the top floor.  

Such a concept of reconstruction and adaptation requires the demolition of the remaining existing roof structure, the existing partition wall between the two smaller halls and smaller demolitions of border 25 cm brick walls for the adaptation of facade openings to lighting requirements and natural ventilation to a new purpose.
The base surface of the building........640,8 m2
Gross floor area of attic...............................974,0 m2
· Attic of the ground floor...........577,9 m2

· Floor area of attic..........396,1 m2

Materials
The project envisages the installation of standard quality of materials in the processing of both interiors and exteriors.
Flooring
Industrial quartz flooring - ferrocement will be used in the production facilities. 


This type of flooring shall be installed so as to uniformly coat will be sprinkled onto the levelled concrete slab with min. thickness of 10 cm, using "dry to fresh" procedure. The processing is carried out by machine trowel as long as the mixture is completely pushed in fresh concrete surface from which it draws the required amount of water. Sprinkling and processing of the base is performed repeatedly as long as it does not reach completely smooth surface. Installation of ferrocement must not be interrupted as long as the initiated concrete surface is process up to so called "black gloss". Thereafter it is impregnated by the sealing material that prevents burnout of the concrete and keeps the moisture in the concrete.

It is envisaged to set ceramic tiles in the sanitary block, space for hygiene items.

In the other rooms on the ground floor, the lobby and multi-purpose room in the attic it is envisaged to set up granite tiles with dimensions 50x50 / 1 cm onto the flex adhesives and 10 cm high floor plinth of the same material.

In the spare space in the attic at this stage it is not intended the final floor, and the choice of final floor depends on the specific use of the floor in the future!
Walls

Facade walls remain of solid 25 cm thick bricks. They have outside lining of the contact-thermal insulating facade of expanded polystyrene (EPS) panels of 17kg/m3, 10 cm thick. 50 cm high plinth and concrete parts of the wall shall be coated with the panels of extruded polystyrene (XPS) 30 kg/m3, 10 cm thick. They will be finally processed with finish layer- decorative ready-mixed lime-cement based render. Making of facade thermal insulation should be fully in accordance with the Instructions of material manufacturer for wall insulation! Before making thermal facade it is necessary to clean the surface with steel brushes in order to remove existing mortar and washing the surface layer with a nozzle-syringe and then wait for the surface to dry out at least 24 hours.

Inside, the facade walls should be plastered with cement mortar machine forming 2-3 cm thick layer and then they are painted with semi-dispersive paint. It is necessary previously to remove the existing plaster, clean the surface by steel brushes and washing with nozzle-syringe and let it dry out. On such a dry, firm and free of dust surface, up to the height of 120 cm, it is necessary to apply the first coating of impregnate layer of primer applied by dry brush or roller. On hardened primer it should apply the first coat of waterproof and protective coating of primer by dry brush or roller. The second coat is applied 24 hours after the first coat and cross to the direction of the first coat. Open operating time for both coatings is 30 minutes and the operating temperature is in the range of +8 to +25 ° C. The applied coating provides protection against rain and frost for 24 hours. This type of insulation is planned because under the brick walls there is no waterproofing and humidity appears up to this height of brick walls.

The interior walls are made of 20 cm thick siporex blocks, and the partition walls in bathrooms are 10 cm thick.

The walls are smoothened and finally processed by semi-dispersive paint. The 60 cm high plinth of granite ceramics shall be developed in production areas for the purpose of maintenance-cleaning of the floors.

The walls in the sanitary block and the kitchenette are coated with wall sanitary ceramics up to the height of 220 cm.
Ceilings
The surface of hard-pressed polystyrene and concrete ceiling surfaces are smoothened and painted by semi-dispersive paint.
The ceiling in the space between the new part of the inter floor structure and facade walls is made of the Al profile type, in order to gain access to the system installed. Lighting is suited to this type of ceiling. Installation is in accordance with instructions given by the manufacturer.

The ceiling in the attic (hall and a multipurpose hall) is made of fire resistant 12.5 mm thick plasterboard on a metal grid that is mounted on a wooden roofing tree and pliers of the roof structure. In the rest of the attic (spare area) at this stage the separate ceiling is not planned, but the same is represented by the roof frame and roof panels.
Insulation

In addition to the described hydro insulation of the walls, the project envisages development hydro insulation under internal walls made of bitulith and “Condor” (plastomeric bitumen waterproofing membranes with glass fleece), as well as the hydro insulation over the existing concrete floor slabs on the cement basis.

Hydro insulation on a cement basis is a ready-mix (dry powder) for rigid insulation development on the facilities. Previously, the concrete surface should be fully cleaned and rinsed by nozzle-syringe and let it be well drained. Over this insulation it should apply 5 cm thick thermal insulation which consists of expanded polystyrene EPS panels, then PE film and then cement screed as the base for the floors (floating floor).

Hard pressed expanded polystyrene on the bottom side of the  inter floor structure, 3 cm thick serves as soundproofing and is applied before concrete work the same (on the boarding).
Roof
The roof is double pitched with a slope as the existing one. Roof cover is made of thermal insulation panels filled with mineral wool 100 mm, which are mounted on the 6/5 cm sized binding rafters, and they are mounted on the 14/16/95 cm sized rafters, which are supported by wall plates, ridge board with the size of 16/16 cm. The roof is equipped with snow guard and lightning installation. Mounting of the roof panels, snow guards and lightning beams will be in accordance with Instructions provided by the manufacturer.
Facade joinery
Facade joinery is made of PVC six-chamber profiles, reinforced PVC profiles, thermal insulation glass in combination with 23 mm thick insulating infill -provided with standard fittings, all in accordance with schemes and descriptions.
Interior joinery
Interior joinery is made of PVC reinforced PVC profile, glass, usually in combination with insulating 23 mm thick infill –provided with standard fittings, all in accordance with schemes and descriptions.
Horizontal and vertical gutters

Horizontal and vertical gutters are made of galvanized sheets all in accordance with the description and details of the project. Cross sections and profiles are dimensioned according to the roof surface (eight vertical gutters, 14/14 cm).

Installations

There are projected high and low voltage installations in the building, as well as plumbing and sewage and heating systems.
Installations are designed up to distribution manholes. Power supply of the building to the substation and underground feeder cable are not subject matter of the project development.
At the request of the investor, there is a reserve for attic space in the event of its change of purpose, in terms of all utilities (water supply, hydrant network, high and low voltage electricity, heating).
Landscaping

For parterre landscaping in front of  the building, behaton 20/20/8 cm size tiles are selected as the basic tiles and borders of the same material with the dimensions 20/10/8 cm.

Prior to the development of the lower machinery, it is necessary to remove the existing concrete paths. After that it should perform mechanical excavation of the existing land, to compress and roll the bed until the required compaction by motor roller vibrator. Onto the rolled bed, it should install the sub base layer of crushed grain size 0-32 mm,15 cm thick, to perform the compaction by motor roller vibrator to the required density.

Onto the layer of crushed sub base, it should make the upper layer of 2-5 mm fraction, 5 cm thick. The same layer should be planned through the guides manually according to the spot levels from the project. On the part of the existing roads cit should place the concrete curbs of MB 40 on a concrete bed of MV 30 according to the project detail.

On the prepared final layer, it should set vibro-compacted two-layer behaton cubes 8 cm thick i.e. basic surface and borders that separate the parking lots and parking area from the rest of behaton tiles. Strip width and geometry will be in accordance to the project.

Landscape architecture

Landscape architecture consists of grassland and coniferous trees Picea omorika and Cedrus deodara on the part of the grass area.


GENERAL DESCRIPTION OF WORKS
CONSTRUCTION AND SPECIALISTS’S TRADE WORKS
All positions in the Bill of Quantities include the complete performing with work, materials, skilled and supporting labor force, all necessary tools for work, external and internal transport, appropriate safety measures and work, supervision, and other charges. Also, it includes an occasional and final cleaning of the building, preparatory and finishing works. Calculation of works will be carried out according to the applicable standards in the construction industry, per unit in the corresponding position.
A. CONSTRUCTION WORKS
A.1. EARTH WORKS

Prior to the commencement of works it should carry out site surveying and secure benchmarks on the site which will remain until technical acceptance. All excavation works should be carried out to the required altitudes. The excavated earth should be used for the embankment and foundation around the building, and the excess earth should be taken off-site.
Earthworks include:
• Manual digging of the III category earth in a wide excavation with of rejection of the same at distance 2-3, planning onto the surrounding area and removal of excess off-site.
• Manual digging of the III category earth for the foundations of 0.6 to 1.0 m deep with the removal from the foundation pit, by transportation and spreading around the foundation and the building and removal of excess off-site.
• Filling and compacting of the soil around the foundation, plinth and walls of the building.
• Filling of sand and gravel under the foundation, floors and pavements in 10 - 15 cm layers by means of manual or mechanical compression.

A.2. MASONRY WORKS
Brick, gitter, concrete or other masonry block shall be of standard quality, relevant brands and with certificates. Sand for masonry shall be free of organic ingredients. Slaked lime has to lie down properly before use and hydrated one should be properly slaked before use. Brickwork should be performed in a horizontal row without using fragments smaller than ¼ brick, with proper bonding. The wall surfaces must be vertical. Joints should not be wider than 10 mm and must be filled with mortar.
In addition to masonry, the position includes making of filling pieces for fixing the door frame, sheet metal flashing and necessary scaffold.
Masonry works include:
• Walling by 15.20, 25 and 30 cm thick gitter blocks by flexible mortar 1: 3: 9. Calculation per m3.
• Walling of partition walls with full or hollow clay brick or 12, 10 and 7 cm gitter block in flexible mortar 1: 3: 9. In the walls of 7 cm it is necessary to simultaneously create 20 cm high reinforced concrete ring beam MB 20 in the plating with armor according to static calculation. Calculation per m2.
• Walling for protection of vertical hydro insulation by 12 and 7 cm thick solid brick in cement mortar 1: 3 with simultaneous flat pointing. Calculation per m2.
• Chimney bricklaying with solid brick regardless of the number of channels in flexible mortar 1: 3: 9 Calculation per m3.
• Ceiling plastering - the ceiling is made of TM-3 elements and flat reinforced concrete slabs in the flexible mortar 1: 3: 6 in two layers with previous spraying with cement milk. Calculation per m2.
• Plastering of the interior walls with lime mortar 1: 3 in two layers. All concrete elements and surfaces should be previously sprayed with cement milk. Calculation per m2.
• Plastering of facades by flexible mortar 1: 3: 9 with extraction of all cantilevers and profiles. All concrete elements should be previously sprayed with cement milk. Calculation per m2.
• Development of thermal facades completely in accordance with the project, description and the manufacturer's instructions. Calculation per m2.c
• Pointing of the chimney in the roof and outside the roof with cement mortar 1: 3 Calculation per m2.
• Covering the walls with solid face brick 12 cm thick in flexible mortar 1: 3: 9. The price includes pointing with cement mortar 1: 3 and scaffolding. Calculation per m2.
• Development of concrete chimney small door. Calculation per piece.
A.3. CONCRETE AND REINFORCED– CONCRETE WORKS
All concrete and reinforced - concrete works shall be performed under applicable provisions for concrete and reinforced - concrete works.

Production and installation of concrete is done by machine. Position includes: concrete, with making props for formwork and taking care of concrete in different weather conditions, and allowing penetrations and grooves for installations. Reinforcement is charged separately.
Reinforced and reinforced - concrete works include:
• Concrete foundation of mats and foundation walls in the underlying concrete trench with the concrete MB 15 together with concreting of reinforced - concrete ring beam. Calculation per m3.
• Concrete of floor slab of light reinforced concrete MB 15 according to its designed thickness. Calculation per m2.
• Making 2 - 5 cm thick cement screed of cement mortar 1: 3 Calculation per m2.
• Concrete sidewalks and driveways paths with the concrete MB 15, 10 - 12 cm thick with simultaneous development of cement screed. Sidewalks and paths should be divided by joints on each 2 m and the same should be poured over by asphalt filler. Calculation per m2.
• Concrete chimney cap by MB 15 plain concrete in the formwork, in all the details according to the project. Upon formwork removal, it should perform plastering with cement mortar 1: 3 Calculation per m2.
• Concrete door lintels, fan lights, tie beams and pillars by the concrete prescribed by the static - structural part of the project, in the formwork. Calculation per m3.
• Concreting of reinforced concrete pitched and flat plates by the concrete prescribed by the static - structural part of the project, in the formwork. Calculation per m3.
• Concrete of perlite concrete layer with compacting and preparation of surface for finishing coat of plaster of upper surface. Calculation per m2.
• Concrete of inter floor structure. Calculation per m2.
• Concrete stairs in a classic formwork . Calculation per m3.
A.4. REINFORCEMENT WORKS
Supply, cutting, folding and assembly of reinforcement with removal of rust should be done in accordance with the details of static - the structural part of the project. The main reinforcement is connected to each stirrup and distribution iron by 1.4 mm by black bailing wire. Calculation per kg of reinforcement built-in.
A.5. CARPENTRY WORKS
Timber and the outer material for production of supporting structures must be fully responsible for the Interim Technical Regulations for wooden structures. Timber for roof structure must be dry, sound and cut in the winter period. Sawn timber is for wood except in those parts of the roof that are isolated and where the pine should be used. The position covers all the necessary material and labor, transportation, scaffoldings, profile drawing, formwork, cutting, assembling, setting up all hardware, protective coating of the parts below the binders on the support, coating of the wall next to the support with bitumen and anchors.
Carpentry works include:

· Development and assembly of wooden structure of sawn timber completely in accordance with the project with entire materials and hardware. Calculation per m2.

· Installation of roof battens for the roof cover or roof formworks with battens. Calculation per m2.

A.6. ROOF TILING WORKS
Roof tiling works are carried out according to current standards and regulations for this type of work on the properly formed ground. Hips and ridges must be made straight with no waves.

All ancillary works, mixing cement mortar and transfer of all required materials from the place of their preparation to the built-in site is covered by the standard of time at each position including the vertical transport. Calculation per m2 of actually covered area.
A.7. INSULATON WORKS
Specific consumption of materials and labor related to the production of multi-layer thermal insulation and waterproofing of flat and pitched roofs, terraces and plates, development of vapor barrier as well as the development of the thermal and hydro insulation of the floors and the walls.
The calculation is done by actually executed amounts, taking into account making waterproofing hydro insulation on the cove up to 30 cm.

Insulation works include:
• development of hydro insulation of roofs, walls and floors. Calculation per m2.
• thermal insulation of roofs, walls and floors. Calculation per m2.
B. SPECIALIST’S TRADE WORKS
B.1. JOINERY WORKS
Wooden carpentry works should be performed of the 1st class dry timber and should be free of cracks and dropping knags. The built-in hardware must have the applicable standards, functional and resistant to corrosion. Mounting must be performed dry over the blind frame. Elements of the blind frame are fitted to the building structure: in concrete anchors and elements of brick and similar material in the already built-in pads with screws, in the elements of plaster and “Durisol” they are built-in directly by wall plugs and screws.
PVC carpenter works should be produced of six chamber reinforced profiles of standard quality with thermal break, standard fittings and installation should be performed according to manufacturer's instructions and descriptions of the project.
B.2. METALWORKS
For the production of metalworks it should use standard rolled profiles, such as:

· Square  

· Flat corners
· Girders
Metal supporters for painted metalworks are made of iron, and aluminum joinery, they are chrome - nickel. 

Bolts and rivets for black joinery are made of iron and steel. 

Locksmith works also include: 
• Making balcony and stair railings. 
• Manufacture and installation of PP metal doors. 
• Manufacture and installation of garage doors. 
Calculation per piece. 

B.3. SHEET METALWORKS 

For metal works it should use 0.65 mm thick galvanized metal sheet, unless otherwise provided by the project. All iron parts that come into contact with metal sheets must be galvanized. 

Metalworks also include: 
• Covering of window benches by galvanized sheets having 25 cm developmental width, with the insertion of edges into the wall or plaster. Calculation per ml 
• flashing of valleys next to the walls and chimneys by galvanized sheets of 35 cm developmental width. Calculated per ml. 
• Development of hanging gutters of galvanized sheets 0.60 mm thick with square cross section of 14/14 cm, developmental width 50 cm along with the eaves flashing-developmental width 50 cm. Calculated per ml. 
• Creating of the drain gutter of 0.60 mm thick galvanized sheet on the galvanized hooks 50/6 mm. Gutter has a square cross section with developmental with of 50 cm. Calculated per ml. 
• Making and fitting of chimney wall thimble of galvanized sheet. Calculation per piece. 
• Development of ventilation grilles of galvanized sheet. Calculation per piece. 

B.4. CERAMIC WORKS 
Ceramic tiles must match completely in terms of the quality of a given class. Floor tiles must be anti slippery, resistant to wear and easy to maintain. The surface must be clean, smooth and properly rough. Floor wall tiling should be carried out in cement mortar made of portland cement and clean river sand. If glue is used, the same must have the certificate and instructions for use. 
Ceramic works include: 
• Tiling of the walls by ceramic tiles. Calculation per m2. 
• Tiling of the floors with ceramic tiles with cove up to the height of 15 cm. Calculation per m2. 


B.7. PAINTWORKS

Painted surfaces must not be either removed or peeled off, and brush marks must not be identified. The choice of colours and tones will be carried out by the supervisor. The works are performed with all the necessary precautions provided for by standards for this type of work. 

Paintworks include the following: 
• Painting walls and ceilings with distemper, skimming and all previous actions. Calculation per m2. 
• Painting woodwork with oil paint with twice with finish. Calculation per m2. 
• Painting of construction joinery with oil paint twice with the previous prime coat. Calculation per m2. 

B.7. GLAZIER WORKS 

Joinery and carpentry outlets must be cleaned of all debris before glazing especially the grooves. Glass must conform to the standards and requirements of the project. The glazed surfaces must be hidden by beads or filler as the project requires

INSTRUCTION FOR DISMANTLING AND STORAGE OF ASBESTOS CEMENT CORRUGATED BOARDS
It is assumed that the current, partially destroyed roof covering of the economic building at the location Rudes in Berane consists of asbestos cement corrugated boards
There is not a special experience and instructions for its storage. This manual is part of a project of solving dismantling and storage of asbestos cement products in the Factory "SALONIT" DD in Croatia, developed by the Institute IGH d.d. from Zagreb in 2009. 
After removal by washing of all surface dust containing asbestos particles, it should dismantle cover and the facade under the protection of water mist. Dismantled boards and all the rest of tightly bound asbestos are immediately sprayed by polymer-based liquid and thus protected disposed on a temporary landfill, into the former pool wetting of the concrete pipes. 
WORKS SHOULD BE PERFORMED, AS FOLLOWS: 

1.Turn off the power supply of the treated building. 
2. Check the patency of internal sewage. 
3. With the constant wetting with water mist, it should remove the cover of corrugated asbestos and treated with a temporary landfill facility by spraying with a polymer solution to protect the environment from asbestos particles. 
4. To commence hydro-dynamic washing of all visible surfaces from the hydraulic platform. 
5. By hydrodynamic washing to remove any dirt, which clearly contains particles of asbestos from metal surfaces to final paint, from the roof of reinforced concrete beams to a depth of approximately 1 to 2 mm (remove cement top layer), remove complete plaster from the walls to basic construction, and from floors remove 1 to 25 mm of concrete low quality mortar. 
6. Start with the disassembly of the plant with hydrodynamic wash of all the dismantling open surfaces. 
7. In accordance with the new use of space available, it should start to develop new cover, plastering the walls and creating a new reinforced concrete floor base of a minimum thickness of 8 cm. 
8. Washing dynamics should be linked to the capacity of settling, so it is recommended to use high-pressure pumps which consume less water for the same effect. 
Inertisation of finished products of cement boards we reduce as the system of temporary protection by spraying polymer dispersion on all visible surfaces. Polyurethane dispersion is linked to cement and forms a protective film that will prevent emissions of asbestos particles into the atmosphere and thus allow for environmentally friendly transport to landfills, or temporary storage. Such treated elements of asbestos in this way are harmless to the environment, and in a harmless way are transported to a permanent disposal site, and they are built there in an earthen embankment. 
PERMANENT DISPOSAL OF PRODUCTS OF FIRMLY BOUND ASBESTOS 
Permanent disposal of products (construction waste) of firmly bound asbestos will be conducted in the following manner: 
The first line of pipes is placed on the flat surface pressurized up to approx. 40 MPa and earthen material is poured up to approximately 0.5 m above the top edge of the pipe. Corrugated cement boards and small accessories are individually inserted into the gap between the pipes. Pipes are placed on the prepared surface about 20 m far from the start of the embankment, so that the construction equipment has access over the pipe on the newly covered surface. Compaction of soil above the buried pipes is made by shock method, i.e. free fall of concrete truncated pyramid hanging on the hand of excavator. Since the pipes are buried and so protected the environment from emissions of asbestos, earth is further compacted by adequate vibrating roller. Compaction of the surface with buried pipes and other accessories is performed to achieve compactness of 40-50 MPa. 
On such a compacted surface, the following half of meter of compacted earth materials should be built-in. It should be compacted up to a given density and next layer of pipes should be built-in and other accessories made of firmly bound asbestos. Onto this material, it should incorporate embankment of next to half a meter of earth materials and the sequence of actions as in the previous phase should be repeated. 
Each stage has a displacement along the disposal area for so long, that the final overlayer of the embankment in final form covers the layer of firmly bound asbestos with approx. 6 m of soil. 
Before commencing work, workers should receive training in safe handling of asbestos waste. Inspection and repair of installations and servicing of technical equipment may be carried out by workers who have the appropriate professional background. 

FURTHER CLARIFICATION OF DESCRIPTION FROM THE BILL OF QUANTITY 

PREPARATORY WORK 

Dismantling and demolition 
General: at dismantling and demolition, Contractor is obliged to take all necessary measures for the protection of structures and building elements that are not scheduled for demolition. If any such damage occurs, the Contractor shall at its own expense conduct all necessary actions in order to repair structural or other elements and put them back to their original state. 
All the necessary support in order to provide safe demolition, as well as all auxiliary scaffolding will be billed separately, and any ancillary means should be included in the unit price of the respective item. 
For any excess material obtained by the demolition, the Contractor is required to load and take to the municipal landfill or landfill designated by the Investor, as included in the unit price. When dismantling the locksmith positions before starting work on dismantling it is needed to make a deal with the Investor on the handover of positions which possibly may be used, and make a record with the Investor about the related handover. 
Note: Prior to the start of the demolition of the walls or drilling the holes in walls, it is necessary to check positions of water supply and sewerage installation, wiring and other installations in installation projects, i.e. which installations will remain as existing installations, and which ones will be dismantled.

All works should be carried out according to strict compliance with safety measures! 
EARTHWORKS 
The Contractor is required to carry out all works from this rated group completely, as described in detail in individual positions, general terms, GN.200 norms and technical regulations exactly according to the project: 
The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text: 
- Keeping and maintenance of geodetic marks (permanent ones and those ones for the building). 
- Marking of the required profiles and levels for the work. 
- The pumping of storm water and occasional streams, constantly up to date, without prejudice to the excavation. 
- Stretching out of the excavation sides over 1.5 m deep, with consumption of labor and materials in accordance with the norm GN.601. 
- Ancillary scaffolds for transport of materials. 
- Mandatory geomechanical control of excavation before foundation. 
Any possible additional excavation, the Contractor is required to rectify at its own expense, by insertion of gravel or concrete spar, as ordered by investors. 
Width of the excavation, which the Contractor must comply with were calculated with the minimum necessary for further smooth works, or stretching out, as follows: 
-  For elements that are poured without formwork, exactly within the width of the concrete. 
-  For elements that are poured in formwork, plus 0.5 m in the width concrete. 
- For wide excavation, removal of topsoil, etc. plus 0.1 m on the dimension of the building. 
The Contractor is required to include in the unit price the risk of the factors that could not be predicted (underground installation lines, unexpected hardness of the soil and groundwater, etc.) 
The increased widths result from the modes of operation, Contractor’s technology, bevelling of the sides (to avoid stretching out) will be neither recognized at excavation, nor at filling and disposal of excavated material. Normative width and depth indicated in certain positions are not measures of the excavation; they serve only for classification. The calculation is performed according to the recorded amount of the performed works, measured before and after excavation. 
CONCRETE AND REINFORCED CONCRETE WORKS
The Contractor is required to carry out all works from the rated group, complete, as specified: in descriptions of certain positions, general terms, GN.400 standards and technical regulations. These should be exactly according to the project, the static calculation and details of reinforcement. Details of reinforcement are also plans for work with quoted dimensions. The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transfer of measures for the purpose of works. 
- Installation of various required anchor elements. 
- Taking care of concrete. 
- Construction site transport. 
With special notes to the corresponding position, the price always includes the following activities: 
- Development, installation, movement and dismantling of formwork with relevant supporting, with consumption of labor and material according to GN.601. 
The Contractor is required to take care of building-in (and timely procurement) of a variety of related and anchored elements in concrete, no matter where the same are calculated as the pertaining material. The obligation of the Contractor is that prior to commencement of works to establish all information in this regard. 
Concreting under adverse conditions is not allowed. The use of additives resulted from work conditions or Contractor’s technology will not be paying, if not necessary, on time regulated. The calculation is performed according to the recorded amount of work done. 
The Contractor should anticipate the unit price of the work performed to achieve links, new concrete elements with the existing building structure or additional demolition necessary to enable quality concrete could be done. 
Prior to placing the concrete, the obligation of the Contractor will be to notify promptly the supervisory authority, in order it will be able to complete a review of the formwork and reinforcement. 
MASONRY WORKS
Masonry work should be done completely according to the project. Possible changes in materials or manner of performance during construction must be made in writing only by mutual agreement with the designer and supervisor. Brick must be of good quality, and in compliance with JUS a. It should perform masonry works completely in horizontal rows with 1cm thick joints filled with mortar. The mortar must match the exact scale of the quantity of material in the marked positions and hardness and quality must conform to JUS. Sand must be clean with no organic impurities. Lime must be good and properly aged and the quality must match JUS. Fresh walls must be protected against the impact of high and low temperature and atmospheric elements. Plastering of the walls must be carried out in a convenient time when they are completely dry. Prior to commencing the plastering the wall bricks must be clean and joints recessed in order the plaster may better tie to the wall. Particular attention should be paid to concrete surfaces-they must be previously cleaned and sprayed with cement milk. All plastered surfaces must be flat and smooth, no cavities and bulges, and the edges should be correct. 
All mortars must be prepared according to the given scale, well mixed to compactness and without impurities that do not belong to the mortar. 
The Contractor is required to carry out all works from the rated group completely, as specified by descriptions of certain positions, general terms, GN.301 norms and technical regulations, exactly according to the project, as well as General technical conditions that are part of this project. 
The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmissions of measures for the purpose of works. 
- Construction site transport. 
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 
The calculation is performed according to the recorded amount of work done. 
WATERPROOFING 

The Contractor is required to perform all work in this rated group, completely, as specified by descriptions of certain positions, general terms, standards TU.XV., JUS.U.M3 and technical regulations. They must be done exactly according to the project. 
The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmissions of measures for the purpose of works. 
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 

- Construction site transport. 
The calculation is performed according to the recorded amount of work done. 

CARPENTRY WORKS 
All works should be carried out of sound and dry sawn timber (fir, pine, etc.), and according to the description of that item in the Bill of Quantities. The used timber must comply JUS D.A  O020. Roof structure must be made of appropriate timber profiles accurately according to the project with all specified fittings, joints and anchoring. All other actions not being established in that way will not be recognized in the calculation. Installation of roof battens should be carried out of corresponding roof battens. Roof structure is calculated per m2 of horizontal projection, and installation of roof battens per m2 of the same projections on the roof slope. 
The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmissions of measures for the purpose of works. 

- Construction site transport. 
The calculation is performed according to the recorded amount of work done.

ROOF TILING WORKS

All work on roof surfaces should be done completely according to the attached details provided in the project with quality material. These works include the creation of the final portion of layer of the passable and impassable roofs. 
The price covers the supply and installation of all required materials, auxiliary components and tools to create these works. All the works that precede the development of roof work must be performed from the corresponding sequence in the manner provided in this project. 
Prior to the commencement of the roofing work it must be carried out the control and safety of the works that could affect the stability, quality and durability of the built-in materials and findings should be entered in the building log book. 
All materials intended for processing of fat roof surfaces must be correct and according to its composition, physical and mechanical properties, shape and color match the designed conditions. 
All the material installed on the roof surfaces must be supported by proper certificates from the manufacturer. 
It is necessary that works on the roof surfaces should be contracted by the organization specialized in this type of work. 
The calculation for these works is performed per m2 of roofing works. 
Note: Before beginning work on the preparation of the roof, measurements should be carried out on the spot and elaborate workshop drawings of typical details for all characteristic sections of complex roof structure. This note applies to details of covering of eye brow dormers by facade panels. 

SHEET METAL WORKS 
The Contractor is required to carry out all works from the rated group in whole, as specified: in descriptions of certain positions, general terms, standards TU.XVII. JUS.C.B4.081 JUS.C.E4.02 and technical regulations. They should be done exactly according to the project. The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmissions of measures for the purpose of works. 

- Establish the necessary folds and skirting boards, all connection, connecting and supporting materials. 
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 

- Construction site transport. 
The calculation is performed according to the recorded amount of work done. 


The calculation is performed according to the recorded amount of work done. 
Prior to the start of sheet metal work, all previous construction work must be completed in order to metal works took place under normal conditions. Iron parts that come into direct contact with the surface of galvanized metal sheet must be isolated or insulated by lead sheet. Nails and rivets must be of the same material as the metal sheet. All surfaces, over which the sheet is set, must be flat and prepared to work with; the surface of concrete and mortar shall be placed on wooden filling piece placed at the certain distance and waterproof paper which is calculated separately. Riveting and soldering are made for the roof where complete waterproof is demanded. All flashings wider than 50cm must be supplied with trapezoidal wooden filling pieces placed at a distance of 50 cm. Widths up to 50cm of cover layer should be riveted and soldered. All drip eaves should be 3cm wide and placed 4 cm away from the wall, the edges should be fastened to the wall by galvanized wire and nail at a distance of 25cm. At width over 50cm, the tightening should be done in the middle of the wall. At the window sills, the sheet should be bent at least 4cm and pinned on the distance of up to 5cm. 
Note: All measures should be taken on the spot! 

CERAMICS

The Contractor is required to carry out all works from the rated group in whole, as specified: in descriptions of certain positions, general terms, standards GN.501 TU.IX. JUS.U.011 and technical regulations. They should be done exactly according to the project. The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmission of measures for the purpose of works. 

- Development of samples
- Bringing the base in the proper condition
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 

- Construction site transport. 
The calculation is performed according to the recorded amount of work done. 
Cutting at an angle will be made at the corners and all tiles will be placed with no spaces among them (joints). The price of ceramic works also includes the installation of gullies in the middle of the ceramic tile and the installation of switches and sockets in the middle of the wall tiles. Also, the price includes the installation of final PVC strips, 
All work shall be performed in accordance with applicable standards, regulations and norms in the construction industry and to meet JUS B.D1. 300-301. 

FLOORING WORKS 

The Contractor is required to carry out all works from the rated group in whole, as specified: by descriptions of certain positions, general terms, standards GN.691 TU.XIII, TU.XIV JUS.U.F2.016, JUS.U.F2. 017and technical regulations. They should be done exactly according to the project. 

The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmitting of measures for the purpose of works. 
- Development of the samples. 
- Bringing the base in proper condition 
- Construction site transport. 
- The calculation is performed according to the recorded amount of work done. 

PLASTERING WORKS 

The Contractor is required to carry out all works from the rated group in whole, as specified: by descriptions of certain positions, general terms, standards and technical regulations. They should be done exactly according to the project. 

The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmitting of measures for the purpose of works. 
- Development of the samples. 
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 


- Construction site transport. 
- The calculation is performed according to the recorded amount of work done. 

PAINTWORK 

The Contractor is required to carry out all works from the rated group in whole, as specified: in descriptions of certain positions, general terms, standards TU. XI. JUS.U.F2 013 and technical regulations. They should be done exactly according to the project. 

The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmission of measures for the purpose of works. 

- Development of samples

- Bringing the base in the proper condition
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 

- Construction site transport. 
The calculation is performed according to the recorded amount of work done.  

FACADE WORKS 

The Contractor is required to carry out all works from the rated group in whole, as specified: in descriptions of certain positions, general terms, standards and technical regulations. They should be done exactly according to the project. 

The price of the corresponding positions (or scheduled), also includes the following works, together with the material, without special note in the text:
- Marking, recording and transmission of measures for the purpose of works. 

- Development of samples

- Bringing the base in the proper condition
- Construction, set up and dislocation of the scaffolding needed to work with the consumption of materials according to GN.601. 

- Construction site transport. 
The calculation is performed according to the recorded amount of work done.
The obligation of the Contractor for façade works will be to observe strictly the scheduled plan made by the designer – supervisor engineer and to provide Contractors of other services to use scaffolding 3 working days after completion of the facade works. 

SUNDRIES 

Various works include those works on the building that are not included into any one of these groups, but they must be carried out prior to technical acceptance and handover.
LANDSCAPING 

TECHNICAL DESCRIPTION 

Landscaping includes development of the ground floor area in front of the facility and landscape architecture.

DEVELOPMENT OF THE GROUND FLOOR AREA IN FRONT OF THE FACILITY 

Behaton tiles of 20/20/8 cm are chosen for base tiles as well as borders of 20/10/8 cm of the same material for development of the ground floor area in front of the facility.  

Removal of the existing concrete paths is required before development of the sublayer. Afterwards, the following actions must be carried out: mechanical excavation of the existing ground, compressing and rolling of the subgrade up to the required compaction by using an engine-power vibratory roller machine. A layer of crashed base, 15 cm thick, with granulation of 0-32 mm should be put onto the rolled subgrade and stuffed up until the required compaction by using an engine power vibratory roller machine.

The upper undercarriage made of tampons, 5 cm thick, having fraction of 2-5 mm should be upgraded onto a layer of the crushed tampon. The same layer to be planned manually by using the rails according to the levels from the design. Concrete roadsides made of MV 40 concrete to be laid alongside the existing roads onto the concrete base made of MV 30 concrete, all according to the design details. 

A two-layer of the vibro-compressed behaton block, 8 cm thick, to be put onto the prepared final layer, i.e. its basic surface and borders that separate parking lots and parking surface from the remaining surface of behaton tiles. Width and geometry of the borders to be implemented according to the design. 

LANDSCAPE ARCHITECTURE 

Landscape architecture consists of the grass area and coniferous trees Picea spruce and Cedrus deodara occupying one part of the grass area. 

The concept of greenery improves visual image and impression of the micro location of the facility and sanitary-technical terms. Functional surfaces of the ground floor area made of behaton fit into this concept of greenery.  

Green areas require regular maintenance and nourishing.  

CONSTRUCTION

TECHNICAL REPORT

Current situation 

Basic axial dimensions of the existing facility are 15.50x41.80 m, it consists of two parts separated by the brick wall (d=25 cm). Dimensions of a bigger hall are 15.00x34.20 m, the smaller one has dimensions of 15.50x7.60 m.    

Partially demolished bearing roof construction consists of a combined grille (with compressed wooden and suspended iron elements). Truss girders are placed in the longitudinal direction on the raster of 3,80m, and they are leaned at the end of the supporter against the reinforced concrete columns of 25x25cm located in the facade plane. The supporters of a combined grille are located at relative height of + 3.80 m comparing to the floor of the facility. Roof sloping is 200. Axial range of the truss girder is 15.00m. There is a total of 11 spaces which makes the facility L=41.80 m long. The roof is made of asbestos-cement corrugated boards.

Facade walls are made of giter blocks d=25 cm, stiffed in the facade plane by using RC columns and horizontal RC ring beams. Floor construction consists of a floor plate made of the unreinforced concrete d=8 cm. 

Having inspected the site, a designer has concluded that the existing supporting construction is in a very poor condition and defined things that are to be completely changed due to static instability of the existing construction. Wooden purling leaning against the wooden roof and the wooden elements of the upper belt of a combined grille are rotten and rather deformed; hence, there is a risk of their collapsing. 

New design 

New design stipulates dismantling of the remaining roof construction and demolishing of a division wall dividing the large and small hall, as well as installment of the new reinforced concrete construction within the existing facility with a mezzanine which is delevelled in the longitudinal direction, including laying of a new roof construction with a new roof covering. 

Newly designed construction is the skeleton-frame, load-bearing reinforced concrete construction consisting of RC frames in the longitudinal direction and RC bolts in the cross direction. Columns of 40/60 cm and frame bolts (40/50 cm and 40/60 cm) in the longitudinal direction and bolts in the cross direction 30/45 cm are interconnected and stiffed at the level of bolts, by means of a mezzanine construction made of RC slab d=15 cm.

The sloping ring beams 25/30 cm at the level of the roof are used to stiff frames in the longitudinal direction at the end of the cross direction.  

The circumferential walls of newly designed construction in the attic are made of bricks d=20 cm and stiffed by using horizontal ring beams of 25/25 cm and vertical ring beams of 25/25 cm. 

The existing facade walls at the level of the existing horizontal ring beams are strengthened with the new horizontal ring beams of 35/25 cm against which wooden purlins are leaned, while the new sloping ring beams 25/30 cm used to stiff the existing walls are planned to be put on the gable wall at the level of the roof. 

Classical wooden roof system is planned for the facility. Roof sloping is 240.The roof covering consists of a sandwich sheet d=100 mm filled with mineral wool. The roof construction is made of wooden battens laid at distance of A=110cm leaned against the wooden rafters of 14/16cm at axial distance of B=95cm. Wooden rafters are leaning against the wooden sub-purlins of 16/16 cm that are leaning against the concrete purlins (bolts of the middle frame and horizontal ring beams of the facade and circumferential walls of the attic in the longitudinal direction). Entire wooden construction will be made of II class conifer trees. When manufacturing the concrete ring beams, build in the anchors in M-12 concrete. The anchors will help the wooden purlins to fix.  

The floor of newly designed facility will be made of the reinforced concrete plate d=8cm.

Construction type and method of calculation is adjusted to a monolithic construction system with transport and concrete casting. MB 30 concrete will be used for all reinforced concrete construction elements. RA 400/500-2 is used for longitudinal reinforcement of reinforced concrete constructive elements, GA 240/360 for stirrups and the interfloor tiles are reinforced with welded reinforced MAG 500/560 meshes.

 Foundation 

Before the works begin, the investor will obtain geo-mechanical study on the ground. If the permitted pressure on the ground is lower than expected, a designer must be informed in order to recalculate and make corrections of the ground dimensions. Foundation of the ground for the facility is shallow at the level of -1.05m.

Basic system consists of the spot footings ht=60cm, dimensions of the base are 200/140, 90/140, 120/100, 80/100 cm, columns of the supporting construction are leaning against them. 

WATERWORKS AND SEWERAGE 

Technical Report 

Master design includes water, sewerage and fire alarm hydrant systems for the production and service facility. The level of this facility consists of the ground floor and high attic in one part of it. 

Sanitary Water Supply of the Facility 

Since there were no information on technical characteristics of the municipal water supply system in Berane to which the facility should be connected, it is assumed that a diameter of the municipal water supply system at the very terminal is d = 100 mm and that minimal pressure at any branch of the water pipeline may not exceed 5 bars, which is sufficient for supplying this facility because it is a small scale user. Hard polyethylene pipes are used for water connection and inter piping. 

Hydraulic calculation of the water system is based on the information regarding the total number of water connectors, hence the intake water system consists of the connectors having diameter of  d = 5/4 inches, the inner piping has three verticals: vv1- ¾  inch diameter, vv2 -2 inches and vv3- ¾ inches.  

Inner piping with diameters of d = ½ inches and d = ¾ inches is planned to be installed alongside the wall surface, same as in the basis of water distribution in the ground floor and isometric scheme of the water supply system. 

A sink and double sink are planned to be installed in the kitchenette and the bar, which will be supplied with hot water from a 50 liter-boiler. The new reinforced concrete manhole according to the details and dimensions given in the project is planned to be put at the very terminal. The water meter of 2 inch diameter will be put in the same manhole, where the connection for the firefighting water is located, to measure the actual amount of spent sanitary and firefighting water.

The following sanitary equipment is to be installed: toilet seat with silent flush, toilet seat for the disabled, basin, sinks, pisoars and prochrome drainage grates for the floor. Sanitary equipment will be of the highest class. 

Firefighting Hydrant System 

The firefighting protection (hydrant water system) requires water quantity of q = 2-3 liter/sec. Outlet pressure on the hydrant is 20-30 mvs with simultaneous operation of two firefighting devices. Owing to this condition, the hydrant system is three-dimensional.  The plan for firefighting protection envisages: three hydrants on the ground floor, one hydrant on the first floor and one hydrant at disposable attic area, as well as one overground hydrant. Firefighting hydrant system will be made of galvanized pipes d = 50 mm, 65 mm and 80 mm, according to the isometric scheme for the hydrant system. The firefighting hydrant in the facility will have three verticals, one hydrant of d = 65 mm in the first vertical for the ground floor, the vertical of d = 50 mm leading above the plate over the ground floor where the hydrant d = 50 mm is built in (for a disposable attic area). The other vertical of d = 50 mm provides the hydrant for the ground floor. The third vertical of d = 65 mm provides the hydrant of d = 65 mm for the ground floor, leading above the plate over the first ground for the hydrant d = 50 mm built in for a disposable attic area. The overground hydrant is of d = 80 mm. In case of need of the firefighting hydrant system, entire sanitary water intake on the block valve must be switched off, allowing only the firefighting water intake to operate.   

Reception and Drainage of Foul Waters 

High class plastic pipes are used for reception and drainage of foul waters. The reception will be conducted with three verticals of d = 110 mm, the internal reception from leaking points is planned to be carried out with plastic pipes of d = 50 mm, 75 mm and 110 mm. The reception from the verticals is planned with d = 125 mm. The drainage will be conducted with plastic sewerage pipes of d = 160mm and longitudinal decline of 3 %. The longitudinal decline of the internal system is 2 %. Ventilation is solved in the following manner: verticals are lined over the ground floor plate, then connected in one pipe of d = 125 mm and lined over the roof.  All plastic sewerage pipes are of high class. Since there were no information on the position and location of the municipal sewerage system, the sewerage system is installed up to the new shaft. Discharge into the sewage system is planned to be conducted from here, in the length of 25 m and pipe diameter of d = 160 mm.  

TECHNICAL CONDITIONS 

Before the works on the installation commence, the project for installation is to be submitted in required number of copies to the competent Water Supply and Sewerage Company to approve it.  One of the approved copies serves as a building permit which will be kept at the construction site. The Contractor shall comply with the approved project. Before the works begin, the Contractor is obliged to compare the installation project with the actual situation at the site and settle all issues with the competent authority. The Contractor is due to inform the competent authority before making any possible change, which will further inform the Water Supply and Sewerage Company.

The Contractor will also check all levels in the project and make them even with the actual levels at the site. When installing the sewerage system, the connection to the existing one with the branches is to be made first. All horizontal water pipes will be placed to incline toward the lowest drainage point. It must be taken into account if there are several lowest drainage points. Change in direction of water pipes will be conducted by using the arches, not the knees. Galvanized pipes must not be bended when hot or cold. Pipes will not be distributed through the walls in sloping position but vertically onto the wall surface. 

Steady placing of the pipes into the walls or some other constructions is strictly forbidden. Openings through the constructions for the pipes will be sufficiently wide, space between pipes and construction filled with plastic material to prevent damaging to the pipes. Water pipes through the construction walls will be protected with additional pipe of d= 40mm, starting from the outer diameter of the water pipe, hemp in bitumen or permanently elastic putty will fill in the inter space. Sewerage pipes through the walls must not be firmly fixed; damp clay, hemp, asphalt or any other permanently elastic putty will be used to fill in the inner space, if there is a risk of water passing into the building. Any unplanned caving into the walls or other constructions may be implemented only if the competent authorities permit it. 

Water pipes may not be placed through the chimneys or ventilation ducts, channel panes, under the toilet floor and other places where they may be exposed to pollution, freezing, heating or corrosion. Pipes must be protected at junction points. At junction points with ducts, water pipes will be higher, inner space filled in with at least 20 cm thick clay. If the distance is less, the pipe will be placed through the protective pipe same as the pipes passing through the wall. 

Inter connection between pipes, pipes and cylinder barrels, i.e. reinforcement will be carefully conducted. When connecting the inside part, diameter of pipe must not be narrowed with stubs, parts of the reinforcement, hemp, solder or in any other manner, or deformed by bending. Sealing of water pipes, sewerage cast pipes and cylinder barrels is carried out by tamping the hemp and grouting the melted lead with additional tamping or rubber bands.  The joints of the galvanized pipes are sealed with hemp and putty free of minium or other poisonous ingredients.  Plastic pipes are joined by sealing (welding) or rubber band. The pipe joints in walls, ceilings and other structures should be avoided. 

Ducts should be fixed to the walls and ceiling with clamps or hangers, distance between them depends on the diameter and type of pipe. Plastic pipes in warm rooms should be placed along the entire length and solid surface.

Water pipes must be first reviewed in the workshop and then installed. Installation of the pipes should be conducted precisely, taking into account good and poor handling and esthetics. Discharge pipes and other pipes will be fixed to the wall with wall tiles on the fixing fillet.

The installment of the equipment elements should be conducted neatly, cleanly and precisely, taking care of the efficiency and esthetics of the unit. Sanitary equipment should be fixed onto the walls by using plastic or metal fixing fillets.  Sanitary equipment mounted on brackets should be able to resist the power of 1 KN in the most unfavorable place. Sanitary equipment, if not instructed otherwise in description of works, is placed at the following heights from the floor:  basin - the front edge - 80cm, shelf over the basin 125 cm, a mirror, to the mid-155 cm, a towel hanger - 75 cm,  a discharge pipe on the wall, a toilet flush bottom- 100 or 200 cm, a holder or a box for toilet paper -80 cm, a wall hung toilet shell, the front edge - between 60 and 65 cm.

Water permeability and proper functioning of the finished, but non-insulated and uncovered installation network must be tested prior to hand-over. Water pipeline, if not regulated otherwise, will be put under twice higher testing pressure than the working pressure, but not less than 12 bars for the period of 30 minutes. 

The office network is tested by entire or partial water filling with previously and temporary clogged drains and openings. Testing is conducted in the presence of the Contractor, supervising authority and a representative of the Water and Sewerage Company when the minute is made. Testing is done at the expense of the Contractor. 

Wrapping, thermal and other insulation, closing of grooves and channels, and backfilling of trenches can be done after successful completion of testing.

HIGH VOLTAGE
TECHNICAL DESCRIPTION
Installed power:

Pi=  163 346 W

Simultaneity factor:

Ki=0.7

Peak load:


Pv= 114 342 W         

Connection of the building to LV network is done in compliance with requirements provided by Power Distribution Company using cable type PP 00 4x120mm2 Cu leading to the Main Distribution Box mounted inside on the building wall at the reception desk. Detailed description for this installation is shown in the bill of quantities and estimated bill of quantities. Power generator capacity 20 kW, which is not subject to this design, is envisaged as back-up power supply unit. 
The building is comprised of various independent sections, whereat:

1. General consumption at the ground floor level comprising reception desk, hall, corridor, office (1 and 2) and boiler room. All these premises are provided with alternative power supplying from generator capacity 15 to 20 kW, which is not subject to this design. Investor will decide about the purchase and installation.

2. Dairy restaurant 
3. 4 rooms for hospitality activities 
4. 3 rooms for production.

5. Purpose of the attic is not fully defined, except the lobby and multifunctional hall. 

6. For 4 spare rooms in the attic, it is envisaged to supply only distribution cabinets.   

Electric power consumption in the building is metered directly via multifunctional three-phase counters 10-40A, shown at the single-pole diagram of the main distribution box MDB. 

It is necessary to fit building connection with permanent distribution system signs for grounding, automatic supply switching off as protection and electric power danger sign. All elements of building connection need to be marked. 
Feeder type PP 00 is laid in a trench previously pulled into “okiten” tubes Fi 100mm. If electrical wiring is located in proximity of other non-electrical wiring, these need to be placed at a distance from one another. Galvanised strip 25x4mm is placed in the trench above the cables and the same is connected to metal masses and other equipment.

All the rooms in the building are planned to be fitted with panic lights 2x9W with the duration period of t=4h, 

All the low voltage wiring, telephone, video surveillance and fire alarms need to be pulled through appropriate PVC self-extinguishing tubes or . 

Sockets in production facilities need to be fitted at 1m height, whereat in hospitality premises these are fitted at 0.4m height. Switches are mounted at 1.2 to 1.4 m height. Air conditioning and fan convenience outlets are mounted at minimum 2 m height. 
Computers and computer equipment are supplied with electricity directly from the DC, and it is recommended for alternative means of supplying to provide every user with its own UPS device.

Protection from electric shock 
Automatic power switching off is planned to be used as protection from electric shock in case of touching metal masses, devices which normally are not under voltage, in compliance with JUS N.B2 741.    

Metering
It is planned to check performed works for proper operating and issue certificates which entails report from relevant organisation on control and verification of properties, k-ka and quality of electrical wiring (Official Gazette of SFRY, No. 53/88 articles 189-198 Rulebook on technical norms for low voltage electrical wiring).

TECHNICAL REQUIREMENTS
1. These technical requirements are composite part of the design and as such the Contractor needs to completely adhere to these requirements during erection of the building.

2. Construction and fitting of electrical wiring in the buildings and material used for its construction need to meet relevant standards.

3. Fitting of electrical wiring needs to be in compliance with Technical regulations for installation of high voltage equipment of drive power under 1000V.

4. Fitted electrical wiring needs to be installed fully in accordance with layouts, drawings, technical description, calculations and these technical requirements. If, for any reason, need for minor deviation arises, written approval from Supervisor for electrical engineering needs to be provided. For major deviations, it is necessary to provide Designer’ written approval.
5. Prior to beginning of works, the Contractor is obliged to check the design onsite and if deemed that certain changes need to be made due to built structures or such, he will adhere to item 4 of these requirements.

6. All such works are treated as additional and Investor needs to compensate the Contractor for them.

7. All envisaged works from this design can be performed solely by skilled and competent persons.

8. Factory (manufacturer’s) certificates or report on laboratory testing and testing of used material need to be provided for all the used material for electrical wiring.

9. During construction, all protection measures need to be applied to ensure safety of the building and safety for health and lives of workers and other staff that participate in the works, fully in line with regulations for protection at work place for electrical works on high voltage electric grids.

10. The Investor is obliged to award mounting and other types of works proceeding from this design to a company authorised to perform such type of works, i.e. legal entity which in the spirit of legal regulations has staff qualified for this type of works.

11. During execution of works proceeding from this design, the Investor is obliged to have permanent Supervisor for electrical works from the beginning until the completion of the works who will be in charge of controlling and signing approvals in the construction book and construction log which the Contractor is obliged to keep.

12. Prior to putting public lighting in function, the Contractor is obliged to form expert commission to inspect the same. After the commission establishes that the installation is functional, the commission shall issue, via relevant municipal agency, permit to the Investor for its usage.

13. Laying cables:

- on the route, the cable is laid to the ground between two 10 cm thick layers of sand with its covering with plastic pads. Sand for filling the trench needs to be dry and fine-grained. Prior to laying cable, bottom of the trench is covered with a layer of sand 10 cm thick, and after cable is placed in the trench, another 10cm thick layer of sand is placed.

- at points where cable intersects roads, cables are pulled through plastic tubes which, at the ends, need to be 0.5 to 1 m longer than the road width.

- excavated soil is used for backfilling remaining part of the cable trench. The soil is filled in 15 to 20 cm layers and rammed. Surplus, i.e. remaining soil is transported from the construction site to a landfill designated by relevant agencies for these purposes.

- along the entire route, the cable needs to be laid with mild curves to disable cable tightening due to temperature variations 
- cable bending at all changes in the direction needs to be made with a curve diameter of 15xD. D stands for external cable diameter.

- cables cannot be laid when outdoor temperature is less than 0oC, and it is recommended to place the cables when temperature is higher than 5oC. 

14. The Contractor is obliged to perform all the works that were not covered by these requirements and technical description, in accordance with valid regulations and to fully comply with electrical and mechanical safety, construction, urban-architectural and economic requirements.

LOW VOLTAGE 

TECHNICAL DESCRIPTION 

Production-commercial building is planned to be fitted with low voltage equipment such as: telephones, fire alarms and video surveillance.

Main equipment planned for these systems is located at the ground floor level, i.e. reception desk. The reception desk will accommodate:

- Central unit for fire alarm 
- Video surveillance system 
- RACK cabinet U 12, wall-mounted which is terminal for cables and active equipment.

TECHNICAL REQUIREMENTS FOR FITTING LOW VOLTAGE WIRING 
1. Prior to beginning of works the Investor or Contractor are obliged to seek for the TT operator request for defining point for connecting internal TC network to the to town TC mains. Investor is responsible for connecting internal TC wiring, and TC services provided is responsible for connection from socket mounting in TC cabinet (REK) to its central.

2. Cable trunking can be horizontal or vertical, never at an angle. For vertical trunking, cables need to be fixed at every 0.5 m. 
3. Wiring branching and cables terminals must be made in distribution conduit boxes. Conduit boxes are fitted in the direction when length exceeds 5 m.

4. It is forbidden to lay other cables voltage exceeding 50V in the same trench as TC cables.

5. TC cable can be extended with soldering in boxes. Old and new installations cannot mix.

6. Conduit boxes cannot be fitted on the floor or ceiling-mounted. 

7. At cable terminals, in distribution cabinets, array of cables needs to be marked on sockets, to determine which cable belongs to which device. 

8. Backward resistance of ground connection cannot exceed 5Ω, which is determined with subsequent metering made by authorised institution. 

FIRE ALARM SYSTEM
BUSINESS INCUBATOR building in RUDEŠ-BERANE is planned to be fitted with analogue addressable fire alarm system.  

The system consist of a central (central with single grid), based on EPC communication protocol, with application of analogue addressable sensors series ASX, and fire sensors. 

Each of the sensors, manual activation fire alarm, sirens, etc. have unique address and is composite part of addressable line (grid). Maximal number of addressable elements per single grid is 127. Addressable line consists of dual core cable. For this particular case, fire-resistant cable JBY(St)2x2x0.8 with red coating in line with VDE0815 needs to be used. (One twisted pair for addressable line, from the other twisted pair one wire is for potential equalising and the other is a spare), and for connecting external siren and actuators, energy cable PP-Y 3x1,5mm2 is recommended. This cable can be also used for feeding grid elements and for transferring information between the elements and the central station. 

Central station is connected with external printer, PC computer or some other dislocated device for remote signalling whereat connection is established via 2-serial port allowing defining of interface type RS232 or RS 485 for each of them.

Self-extinguishing PVC tubes Ø20mm are used for cable distribution through RC slab and in walls. At points of sudden changes in direction, it is necessary to fit a new distribution box 100x100mm. Cables are laid minimum 20cm away from other installations, especially power supplying, and for vertical intersection it is necessary to ensure minimal distance of 5cm.

Central station feeding must be dual-source. The first source is power grid and the other is battery. Source of energy used for feeding stable installation cannot be used for feeding other installations. Electric circuit for feeding this installation must be specially marked in the electric power cabinet (fuse – red colour). Battery charger needs to be dimensioned in such way for the empty batter to recharge within 24h to 80% of its capacity.

Fire alarm central station needs to have, i.e. perform following functions: 

Battery charging with nominal voltage of 12V DC

Signal all faults or malfunctions on the system such as: 

Opening of the station casing,

No grid supplying 
No back-up supplying 
Alarm and pre-alarm state 
Grid cut 
Short circuit at grid 
No indicator in the casing 
Dirty indicator 
Inadequate indicator address 
Monitoring last events and subsequent reading of up to 400 events 
Option of manual operating regime for alarm in certain parts of the building 
Instructions for operating and reprogramming at mother tongue.

FIRE ALARMS
Characteristics of manually activated analogue-addressable fire alarm, analogue optical smoke sensor, analogue thermal sensor or such and linear-regulated supply sirens are shown in the annex, however it is possible to use other with equivalent properties. 

TELEPHONE WIRING
REK cabinet U12 is mounted at the reception desk as floor distributor (FD). According to standard, one REK cabinet is sufficient to cover 1000m² of floor area. Trunk (direct cable connection with corresponding TC cable ISO 11801) is made between the REK cabinet and telephone outlet (TO). Maximal length of horizontal trunk from telephone outlet to active device FD in REK cabinet is 100. Telephone outlet TO needs to have minimum two outlets, one of which would be xTP cable and the other optical. TO needs to be fitted so that it can be easily accessed by user. It is mounted to the fixed wall or floor, depending on future usage of the space.

Cable selection 

Modern TC systems entail usage of optical cables, with following advantages and k-ke: resistance to EM (electromagnetic interference), substantial capacity (frequency range B=1012 to 1035 Hz), no galvanic interference (impact of various potentials, galvanic separation of buildings).

If xTP cables (symmetric copper cables) are used, then cables class D with frequency range of 100MHz need to be used, in which case during laying it is required to selected minimum class D for all the links, and it is possible to select a higher class (E and F) at the Investor’s request or application, ex. ATM LAN 1.2Gbit/s, class E  (B=250MHz). The network needs to operate within temperature range of -10ºC to +60ºCº. 

REK cabinet needs to be grounded.

If xTP cables intersect with power feeders, then the intersection needs to be at 90o angle, thus achieving minimal EM interference from power feeders.

Pulling cables though the building can be made horizontally or vertically. All the penetrations of the cables through slab or wall need to be sealed with fire protection compound in line with fire protection requirements (2 – 4h fire resistance).

Entire telephone wiring needs to be made with plastic parapet tubes, used for internal distribution of cables, which could sustain mechanical damages (production, transportation, etc.), as well as the option of replacing cables for new services.

Parapet cable distribution is placed at 1m height, along the floor or the ceiling, with vertical descending from the position of TO.

Each convenience outlet needs to be fitted with 2M bushing in the wall, with RJ-45 (computers) and RJ-11 (telephones) leaving possibility to fit cable structural network, with SFTP cat 7, standard TF wiring for cabling, leaving possibility for fitting VoIP unit with UTP 24AWG Cat 5e cable to PC in production-hospitality premises, in future. Wiring is fitted from each outlet to RACK cabinet. RACK cabinet is planned to be fitted with switch and PATCH PANEL for 24xRJ45 (used as standard cabinet for low voltage with switches) with the option of upgrading, fitting ROUTERS, SWITCHES, SERVERS, POWER SUPPLY UNITS etc, for fitting cable structural network.

Entire telephone wiring is fitted in the wall with cables pulled through PVC self-extinguishing tubes Ø 20mm. Every line needs to lead directly to RACK cabinet. At the points of changes in direction or sharp turning, it is necessary to fit distribution boxes Ø 78mm to allow for replacement of cables in the network (ex. Fitting of optical cables).  

VIDEO SURVEILLANCE
Video surveillance consists of 4 IR (Infra red) cameras for day/night vision at the corners of the building and 3 cameras inside the building. Range of external cameras is 100. Coaxial cables RG-59 and feeders PP-Y 3x1.5mm2 are used for cameras. These cables are laid in self-extinguishing PVC tubes Ø-25mm, in wall, separately. For video surveillance, DVR (16 channel) is used with independent monitor, and it is also possible to install video surveillance card in PC with internet access (supports XP operating system) and mobile telephony which depends on Investor’s requirements. DVR is fitted in RACK cabinet at the building’s reception desk. 

HEATING

TECHNICAL DESCRIPTION

The building consists of ground floor and upper floor. The building is being built in accordance with contemporary methods with application of modern materials. The Structural Design envisages thermal insulation for all building elements in accordance with thermal protection standards for buildings. Boiler room is planned to be accommodated at the ground floor. Horizontal pipeline will be fitted in the upper floor. The boiler produces water temperature 90/70 C. The boiler room is located at the ground floor. 

All the premises at the ground floor will be heated. At the upper floor, corridor and multi-functional hall will be heated and spare room, which might be furnished later, and these should be fitted solely with outlets for radiators, i.e. leave option of later connecting these premises to existing heating system. 

Outdoor temperature that will be used for the designs is – 220C. Indoor design temperature is set according to existing regulations.

Total amount of heat circulated though the system is 127764 W. This heat is generated in boiler capacity 120 - 160 KW.
The building is planned to be fitted with radiators height 600 mm.

Radiators are wall-mounted as marked. At all the points where there is room beneath the windows, radiators are mounted to the parapet wall beneath the windows at 10 to 15 cm height from the floor, and in corridors at slightly bigger height.

In premises planned to be fitted with balcony windows, without parapets, radiators will be mounted on the adjoining wall.

Installation deaeration: Air release valves are fitted at the highest points of the system. All the radiators are fitted with hand air-release valves.

Pipeline is made of steel seamless pipes.

System discharging: discharge valves are envisaged at the collectors in the boiler room.

Water circulation: electronic circulation pumps are envisaged for water circulation. One will be working pump and the other stand by pump. It is also envisaged to have a short connection in the pumps operating, especially when part of the installation is switched off.

PIPELINE

Pipeline from the boiler room to the heat emitters will be made of steel seamless pipes. 

Risers in the corridors and stairs will be insulated with mineral wool, and camouflaged with the interior. Horizontal pipes are fitted through the premises which are envisaged for this type of insulation in the structural design, they are insulated and camouflaged in the same way as risers.

At the penetrations of pipes through the structure and walls, pipes need to be wrapped in paper to all for undisturbed dilatation of the pipeline.

Pipes are painted in protective paint prior to installation and after the installation. 

After the installation, undamaged points need to be painted with single-layer of protective paint and welding points and damages with double-layer of protective paint.

Visible parts of the pipe are painted with radiator lacquer in the colour selected by the Investor.

BOILER ROOM AND BOILER

Liquid fuel-fired boiler is envisaged. Boiler capacity 120-160KW is selected. The boiler room will be accommodated at the ground floor level. Mechanical equipment fitted in the boiler room includes: boiler, collectors with pumps and valves forming substation and expansion vessel. Membrane expansion vessel is selected. Safety valves are used as protection for the system. Protective thermostat valves fitted on the boiler are used as additional means of protection. Structural design describes the boiler room in more details and this design includes only basic measures.


Closed expansion vessel is selected. Calculations determined that the vessel capacity needs to be 100 litres. Safety valves are planned to be used as system’s protection from increase in pressure.

Double automatic control will be used. Thermostatic valves will be fitted on all the radiators. Temperature control is done depending on outdoor temperature. Control of feed water temperature is envisaged via three-way valve and corresponding sensors and controllers. Micro-processor controller controls the control circuit. Pumps at the branches can operate regardless of the controller. Controllers switch the pumps on as protection from ice. To maintain water temperature at the required (set) value, three-way mixing valve is envisaged, which will be fitted at the feeder. System of thermostats maintains control of boiler water temperature by controlling the work of the burner. Circulation in the system is ensured via electronic circulator pumps. It is planned to have one working and one stand-by pump, which is switched through system for automatic control. As protection from low temperature corrosion, circulation pump switched on and off by pipe thermostat is envisaged. The boiler has its own protection, pump, safety valve and expansion vessel. The design envisages chemical treatment of water, i.e. water softening.

Single flue chimney is accepted. Furnace flue goes from the boiler, diameter 200 mm.

Such design entails chimney made of chamotte elements with breeze-blocks. To ensure stability and additional protection, the structural design envisages brick coating with anchors to the building structure. Pipeline in the boiler is insulated with mineral wool coated with Al sheet metal or equivalent.

Insulation for the pipes is 50 mm thick and for the chimney 50 mm.

FUEL TANK

It is planned to use below grade tank. The tank will be fitted next to the building. It was planned to anchor the tank as protection from ground waters. 

Fuel tank capacity is 10 m3, and it will be buried in front of the building – on green surface. The tank is laid on a 10cm thick layer of sand on foundation slab and anchored as protection against pressure of ground waters. The tank will be fitted with outlets for the boiler.

Shaft locking, i.e. outlet for tank is ensured using double, external and internal shaft. Fuel will be transported via copper pipes.

Air inlet into the boiler room is achieved via slits at the boiler room doors, and structural design envisages windows on the boiler room.

Smoke extraction from the boiler room is achieved via axial fan.

Boiler room doors: PVC doors outward opening. Slits for fresh air intake are fitted on the doors.
Boiler room ventilation: Boiler room ventilation is achieved via forced ventilation, whereat axial fan for air extraction manufacturer S SP- Spain TYPE: KAF 350, will be used. 
Protection from fire expansion: There are no channels passing through the boiler room and remaining part of the building. To avoid chimney overheating, thermal insulation of the chimney is envisaged. Water and Sewer Design includes water-base fire extinguishers.

Fire extinguishers: For extinguishing fire that may appear on electrical installation and the boiler, the building will be fitted with S6 foam fire extinguisher and additional S50 extinguisher by the tank and sand box and hydrant 

Testing: Testing is done with cold water pressure, to 3 bar pressure duration period: 24 hours

Other required data are included in the calculation and graphical part of the design and bill of quantities and estimated bill of quantities.

TECHNICAL REQUIREMENTS

For the Central Heating System

· Centrifugal pumps need to be soundless and cannot have less than 1500 runs/min. Pumps are delivered together with three-phase electric motor with a caged rotor, completely closed structure for supply voltage of 380 V, 50 HZ, complete with cast base, with electric motor and corresponding star-shape – triangle switch.

· Electrical wiring must be made from OG conductor using appropriate water-impermeable elements and fittings.

· Heat emitters near the walls must be mounted on brackets and fixed with holders, if not specified otherwise.

· All heat emitters need to be fitted with easy accessible stop double-controlling valves – taps. Mounting of heat emitters must be such to allow their easy dismounting i.e. disconnecting from the system.

· Connections between the heat emitters must not be tight. These need to be fitted in such way that they are easy to stretch. Controllers of the heat emitters must have rated opening equivalent to the opening of pipe connections 

· All pipes in the network (feeders and return pipes) must meet JUS.C.B.5 or DIN .240 or DIN 2448 standards. Distance between the boiler, i.e. hanger if not stipulated otherwise, must be in accordance with the following:                                          


Pipe connection:                                                Supporters distance:

             Ø 3 / 8''                                                              1,5 m

             Ø ½ ''- 3 / 4''                                                      2,0 m

             Ø 1''  - 5 / 4''                                                      2,5 m

             Ø  6 / 4'' -  2''                                                     3,0 m

             Ø 50 – 80 mm                                                   3,0 m

             Ø 90 – 100mm                                                  4,5 m

       
 over 100 mm                                                     5,0 m
· Pipes, i.e. horizontal return pipe and distribution network need to be laid with set inclination of 3-5 mm/m and heat emitters connections min. 20 mm/m, to achieve good deaeration of the entire system, and to provide connection with the atmosphere.

· Risers will be fitted visibly next to the walls, and after they are cleaned well they will be painted in the same colour as heat emitters, which will be determined by the Investor’s Supervisor, and then lacquered with radiator lacquer.

· Entire pipeline needs to be laid in such way to allow for its undisturbed expansion caused by heat, so as to avoid damages at the structural elements, and to allow for easy dismantling.

· Pipes are welded together, attached with flanges or threads. They are pulled through the walls and the ceiling and need to be adjusted in such a way as not to damage walls and plaster during their expansions, i.e. pipes casings need to be installed. Reinforcement and fittings cannot be located in the walls and ceiling. Pipe opening cannot be reduced with welding, and at the penetration points, outlets for heat emitted through walls needs to be placed on both sides of the wall next to rosettes.  

· Parts of the pipe that are not predetermined for heat emitting, or those that could freeze, must be insulated with quality insulation. Insulation is fitted in such way as to avoid its damaging in case of pipes expansion. This particularly refers to horizontal distribution manifolds and return pipes.

· Laid pipes – closed in groove, floor and at passages through the walls and floor slabs need to be protected from corrosion. Connections (joints) to the heat emitters, at passages through the walls and structural elements need to be protected from corrosion and damages at the penetration points using pipe bushes or similar.

· Paint must have good covering properties, smooth surface and must retain working temperature. Colour is selected with approval of the Supervisor.

· Finished installation needs to be tested with water pressure metered at the lowest point, i.e.: entire installation must be tested to cold water pressure of 6.0 bars. The entire installation must be kept under this pressure for 2 hours. During this time, no leakages or water discharge can appear, and pressure must not drop. 

· After successful testing to cold and trial heating, heating system and central control system are tested to ensure that:                                     

· Fittings and equipment are functioning properly and if eating system working without blows or noises.

· Heat emitters emit heat evenly, through their entire heating surface.

· If clips, brackets and pipe rails and anchors are fitted properly and that pipes are expanding properly.

· Quality acceptance of the system is done at outdoor temperature of 50C or if the temperature is escalated then special diagram is used. Heating is done for minimum 4 days. Temperature is metered in the middle, and at 1.5 m from the floor. Upon successful testing, it is considered that the installation has definitely passed technical acceptance.

Heat emitters

 1. Heat emitters can be: radiators, convectors, calorifers, pipe registers made of smooth pipes, and other heat emitters of contemporary structure. If during mounting of heat emitters, these are replaced with different types, Investor’s approval must be obtained.

2. All heat emitters installed need to have quality and working properties certificates issued by authorised institution.

3. Head emitter needs to be fitted freely on brackets in the window parapet wall, or otherwise if that is required due to structural reasons or due to the very heat emitter. If a mask is placed in front of the heat emitter, it needs to ensure maximal air streaming and allow for easy removal.

4. Sanitary-hygienic requirements for installation of heat emitters include inspection and accessibility of all the surfaces and elements of the heat emitters for their easy cleaning.

5. Mounting-construction requirements include: 

    - the size of heat emitters must not exceed the size of windows or window niches;

    - heat emitters connections to risers are made without excessive bending;

    - that heat emitters can be mounted horizontally.

6. If radiators are used as heat emitters, following requirements need to be met during their mounting:

    - distance between the back side of the radiator and the wall is 20 to 70 mm depending on the type of the radiator;

    - height of the radiator from the floor needs to be 100 to 150 mm depending on the height of the parapet wall;

    - if radiator is fitted into niche, or there is a board above the radiator, then minimal distance from the upper surface of the radiator to the top of the niche, i.e. lower edge of the boards should be 70-120 mm.

7. During installation of the radiator to brackets, these need to be fitted in such way so that the radiator rests and not hangs on them. Number of brackets is determined in such way so that the radiator with 10 ribs will have 2 brackets, and on every additional 10 ribs another bracket. Number of holders should be by one less than the number of brackets. 

8. It is necessary to have radiators made by a single manufacturer in one building, where at these radiators should be identical in their depth and height.

9. After setting radiator batteries with required number of ribs, these need to be rinsed with a water jet to remove dirt from the inside of the radiators.

10. After mounting is complete and pressure test successfully completed, radiators need to be dismantled, scraped for rust and dirt and protected with base paint. Radiators are lacquered after they are remounted at radiator temperature of min 50°C. Special paint and lacquers resistant to high temperature need to be used for painting. Usage of different metal (copper) paints is not recommended as it reduces coefficient of radiation of the surface, and in that way lower heat emittance.

11. Calorifers as heat emitters are primarily used for heating workers premises, especially in case when apart from the heating these premises need to be ventilated. Calorifer connections for fresh air need to be as short as possible with cross cut section equivalent or equal to the connection on calorifer. Noise calorifer generates during its operating needs to be within the limits envisaged for ventilation devices.

 

Pipeline

1. All the horizontal pipes and risers need to have certificated and meet JUS C. B5. 221, DIN2440, DIN 2441, i.e. DIN 2448 and JUS C. D5. 501 standards for copper pipes.

2. The route of the pipes and position of supporters cannot be changed without previous approval of the Designer.

3. Horizontal pipes in the building with the cellar need to be mounted to the ceiling or walls using wall brackets. In buildings without the cellar it is allowed to lay the pipes in floor channels which are covered with light lids at 8 to 10 m distance. Prior to closing the channel, pipes need to be cleaned and protected from corrosion and appropriately insulated. 

4. At the passages to building structure, pipes must not be firmly walled in, but there always needs to be sufficient room for pipe dilatation caused by changes in temperature.

5. Risers and connections to heat emitters need to be mounted on the wall. Risers need to be fitted with gate valves or flow-through valves right behind connections to horizontal pipes, and above these discharge valves.

6. In the intersection point between the riser and heat emitter, the connection needs to have corresponding by-pass which is always fitted horizontally.

7. Connections for heat emitters cannot be shorter than 30 cm.

8. Risers are always fitted on the left and need to be fixed with appropriate number of pipe clips.

9. During bending of pipes, clear opening cannot be reduced, and for all extensions and joints, it is necessary to use fittings for copper pipes.

10. Installation maintenance would be addressed centrally, with air-release network via air-release or expansion vessels.

11. At the points of penetration of risers through floor slabs, pipes are coated in corrugated paper, except in sanitary facilities where metal pipe bushings of bigger diameter are placed in passages, to ensure free movement of the pipe. Space between the pipe and the bushing is filled with tightening mass resilient to working temperature. In the floor, these bushings need to be raised 5 cm above the floor.

12. For straight pipes over 30 m long, compensation, it is necessary to envisage compensation pipes.

13. Parts of the pipe envisaged for emitting heat, which pass through non-heated premises, need to be insulated with good thermal insulation. Insulation is placed so that pipe expansion caused by temperature does not cause its damaging.

14. Horizontal pipes need to be fitted at 0.5 – 1% in the direction of air-release vessels, i.e. valves and discharge valves.

15. Pipes are welded together or, if it is necessary to make detachable connection, pipes are connected with flanges. Welded points need to be well treated, with sufficiently thick welding, but in such way that welding does not reduce the pipe cross cut section. Quality of the welding must be top-class.

16. With each welding, following works need to be performed:

      -filing (bevelling) edges on parts of the pipe that will be connected. Pipes with walls thickness less than 3mm are welded without bevelling. Pipes with walls thickness higher than 3 mm need to be bevelled creating angle between 60 and 70° degrees;

      - cleaning seams to remove rust and dirt;

      - removal of dross from made welds and their anti-corrosion protection by applying basic coating.

17. Pipes are fixed with movable and immovable supporters, single and two-part clips and brackets. Maximal permitted separations between the supporters are shown in the table below:

	 

                  Pipe size (mm)
	 

             Maximal separation (m)

	                           17,2 x 1,8
	                                2,0

	                           21,3 x 2,0
	                                2,0

	                           26,9 x 2,3
	                                2,0

	                           33,7 x 2,6
	                                2,0

	                           42,4 x 2,6
	                                2,5

	                           48,3 x 2,6
	                                2,5

	                           57,0 x 2,9
	                                2,5

	                           60,3 x 2,9
	                                2,5

	                           70,0 x 2,9
	                                3,0

	                           76,1 x 2,9
	                                3,0

	                           88,9 x 3,2
	                                3,0

	                         108,0 x 3,6
	                                3,5


 
18. For flanged connections, it is necessary to use standard flanges of set dimensions and for the appropriate working pressure. For flanged connecting of pipes and fittings, it is necessary to use O-rings made of “klingerit” minimal thickness 3 mm, of graphite-asbestos gaskets cross cut section. Gaskets need to be cut at 45°, and not vertically.

19. Brackets and hangers for pipes need to allow for its undisturbed movement caused by thermal dilatations, without the option of creating new bends. Supporters and brackets need to be placed against the walls using cement plaster, not gypsum.

20. Installation of curves and fittings at the part of the pipeline can be made either bending pipes (for diameters up to 26,9mm), or using appropriate bends made of the same material. Pipes and fittings cannot be placed inside structural elements. At the points of penetration of pipes through walls and floor slabs, and in rooms for people’s stay, rosettes need to be fitted on both sides.

21. All the pipes, fittings and other metal parts, after mounting and testing, need to be thoroughly cleaned to remove corrosion and protected with appropriate base coating. After that, pipes in the wall can be coated in corrugated paper, insulated and painted with oil-base paints resilient to high temperatures.

22. Fitting of gate valves, valves and taps so that the spindle with wheel is placed vertically to the horizontal pipes. All the pipes need to have access to allow possible interventions. All radiator valves need to be set according to data from the design.

23. Direction of the heating fluid needs to be visibly marked with arrows on all fitted pipes.

24. It is also necessary to provide space for fitting cabinet for connection pipes and thermal energy meter gauge for every apartment or business premises.

25. Cabinets for accommodation of connection pipes need to be standard, with uniform lock for the entire settlement. Also, they need to be big enough to allow for normal mounting and dismounting of elements. Height of feed and return manifold in the cabinets must be h =1.5 m measured from the floor of the room where heat emitters are mounted. Cabinet detail, place and space for its fitting need to be aligned with architectural design, and confirmation of this alignment, stamped and signed by designers, needs to be enclosed with investment-technical documentation.

 

Automatics

1. Automatics need to be installed fully in line with enclosed scheme, and certain elements of the automatics fitted in positions envisaged in the design.

2. Contractor is obliged to acquire from the automatics supplier detailed schemes of connecting, instructions for mounting, control and operating, and it would be desirable to include in the price of automatics expenses for a person appointed by the automatics supplier who would inspect fitting and operating of the automatics.

3. After completed setting of all automatics elements, it is necessary to conduct testing of automatics in all operating modes, and prepare a report or minutes together with the supervisor.

4. Place and space for accommodation of the heat meter should be on return pipe, with respect of all requirements and recommendations of the manufacturer for its proper mounting. In front of the meter, it is necessary to fit reliable Y-strainer.

5. For all heat consumption meters, it is necessary to provide separate cable from the cabinet for electric motor distribution for circulation pumps in heat distribution station, with outlets in every cabinet for supplying computer units with electric power of appropriate voltage.

 

e) Electrical wiring 

1. Electrical wiring needs to be fitted with usage of water-impermeable elements and fittings based on separate design prepared in accordance with the data and designed installation.

2. Centrifugal circulation pumps need to work at minimum noise and vibration, and at points where that is impossible, it is necessary to install noise and vibration dumpers. Pumps are delivered together with enclosed electric motor, to be connected to power supply voltage 220/380V and frequency 50Hz.

3. Electric motors need to be delivered together with corresponding starter and fuses. Also, electric commands on the switchboard need to include all required starters and fuses.

4. The switchboard needs to include all the devices for metering amperage and voltage, as well as fault and in function signals. Also, the switchboard needs to include all required relays and all other elements which are composite part of the automatics and facility control or are composite part of the equipment which makes connection between the automatics and electric motor drive unit.

 

Installation assemblage 

1. The Contractor is obliged to fit entire equipment subject to this Design in a way envisaged with technical documentation, technical description and these technical requirements.

2. Mounting includes entire installation for heating, connecting with the pipes, heat distribution substation, connecting to water and sewage outlets which will be pulled to the substation by Contractor for water supply and sewer system.

3. All masonry works required for fixing the holders, brackets, clips for carrying the channel and other elements of the installation are works that need to be performed by Contractor for these installations.

4. Prior to chasing or drilling the concrete, it is necessary to ask for approval from the Supervisor of construction works, i.e. demand to perform construction works and give instructions on how to perform these works. The Contractor is obliged to patch the hols after the installation of the elements in a way that is suitable for the type of fitted elements.

Installation testing

1. All the devices, pipelines and fittings need to be tested to pressure seeking to determine alignment of the structure of devices, pipes and fittings with design briefs for technical safety. Successful completion of these tests is recorded in the construction log.

2. Full technical testing is performed with: external inspection, testing to firmness, internal inspection and testing to tightness.

3. External inspection is conducted without stopping the facility, whereat entire installation is being tested and its certain elements, especially the pipes.

4. Testing to firmness is done prior to putting the system into trial operating. Prior to testing to firmness, the system needs to be cleaned, and all elements firmly fitted, so as to avoid leakage or damages during the testing. Value of trial pressure is determined using following formula:

 

ppr = 2,0 + pp+ pst, bar

 

where pp – pump thrust, a pst – static pressure of water in the installation.

Metering pressure values is done using control pressure gauge at the same time controlling all other fitted manometers. Trial pressure is maintained for 180 minutes, and then facility is inspected for 60 minutes. It is considered that the devices and the pipeline passed the test if there are no signs of damages and if there are no deformations on the installation. The result of the testing shall be deemed successful if besides the above-mentioned requirements, pressure in first 120 minutes upon achieving value of the trial pressure does not drop by more than 2%. Trial testing is done at the request of the commission for technical inspection and acceptance of the building and can be performed even during technical inspection.

5. During internal testing of devices (where it can be performed) special attention needs to be attached to the state of walls, seams, bonds and joints.

6. Testing to tightness is done directly after testing to firmness. In this type of testing, pressure is equal to the working pressure. It is deemed that the system passed the test if pressure does not drop by more than 2% within next 24h.

7. After completion of trial testing to cleanness, it is necessary to test the system to see if it achieves all working parameters, so called, “hot trial”. This test seeks to verify:

    - if design parameters are achieved in all parts of the system;

    - if fittings and devices work properly and if the system performs without noise or blows;

    - if heat emitters emit heat from their entire surface;

    - if all the elements of the system are stable and resilient to thermal dilatations;

    - if the network deaeration is appropriate.

    These tests also include metering of internal temperatures in all heated rooms. Metering of indoor temperatures is done at outdoor temperature of minimum t = -5°C. Metering is made at height of  h=1,2 m from the floor, using thermometer accuracy class 0,5°C, and three hours after the system starts running.

8. Required fuel, electricity and other expenses of trial testing, except labour force, is covered and provided by the Investor.

9. After successfully completed functional trial, installation is handed-over to the investor, when the Contractor is obliged to give two copies of written instructions for operating the installation, one of which needs to be framed and hanged visibly in the boiler room.

10. All required tests need to be performed in line with valid standards, regulations and norms for this type of installation.
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