STAINLESS STEEL MODULA SYSTEMS FOR OPERATING ROOMS
partition walls – steel structure + double-sided casing with wall lining panels
wall lining panels – steel structure + one-sided casing with wall lining panels

The wall system used in the construction of operating theatres is designed as a system of non-bearing partition walls and wall lining panels for interior use. With its structure, it meets all requirements imposed on quality, variability, physical properties and hygiene during construction of operating theatres and related rooms.
The modular construction of wall system is based on a basic grid of 1,200 mm. 
The wall system can be built on both a concrete floor and in buildings using anhydride as a final layer under the flooring.

Wall thickness is variable with a double-sided wall lining panel mounted on a steel structure. Thickness is mainly subject to the requirements for the building-in and installation of all distribution systems as well as other built-in elements. While designing the wall thickness, it is appropriate to take future possible needs which may occur as a result of a change to medical technology into account, thus allowing recessing of technology into partition walls with the correctly set thickness.

	Partition wall thickness
	Erection space

	100 mm
	62 mm, sockets, switches, elbow switches, etc.

	150 mm
	112mm, multifunctional panels, negatoscopes, TV screens, etc.

	200 mm
	162 mm, eduction pipes, etc.

	<200 mm
	<162 mm, built-in furniture, etc.


For a lining which is to be mounted onto a foundation structure fixed to a respective wall, the minimal distance from masonry is 100 mm – the vertical erection space is 81 mm.

Standard heights of partition walls

	Clearance height of the rooms
	Recommended application

	3000 mm
	Operating theatres

	2700 mm
	Preparation rooms, sterilization, etc.

	2400 mm
	Corridor


The Parameters of the Wall System are Designed and Certified According to the Following Standards and Procedures:
Acoustic attenuation (ČSN EN ISO 140-3, ČSN EN ISO 717-1)

The weighted acoustic sound insulation for a partition wall with a thickness of 200 mm is 48 dB.
For increased increased acoustic attenuation, weighted acoustic sound insulation can be added to reach 57 dB.
Fire endurance (ČSN EN 13501-2)

For a partition wall with a thickness of 200 mm,  the fire endurance is 60 minutes.
Eccentric, horizontal load (ETAG 003:1998, ISO 7892-1988)

The wall system (200mm partition wall) is certified for an eccentric and horizontal load.

Laser Radiation Protection
In order to minimize the consequences of a possible accident and for the maximum protection of staff, a colour ensuring the maximal absorption of an incident ray and diffusion of a reflected ray has been used. Simultaneously, two electrical blinds in all windows and an alarm at the door are always used. For the duration of laser operation, the door is always blocked (possibility of manual unlocking).
X-Ray Radiation Protection
Depending on the project, a load sheet with the respective width is used in walls and doors based on the used facility or standards. All windows (as well as doors) are equipped with Pb-glass with the respective protection equivalent.

1. Wall Lining Panel
A stainless wall lining panel that is made of stainless sheet ČSN 14240 (DIN 1.4301, AISI 304) with a thickness of 0.8 mm.
During production, after cutting of both the circumferential form and possible holes, this stainless sheet is bent to the form of a panel on a fully-automated line. 

Another step consists of the colour surface treatment of the panel by means of a powder burning method in a fully-automated burning kiln at a temperature of approx. 150 °C. Thanks to this special burn coating, the panel gains an antibacterial surface which is also resistant to disinfectants.

The last production step is the insertion of an 18mm-thick plasterboard.

The panels are made in the dimensions specified in the project documentation and every panel has its own unique labelling (panel number), according to which it is possible to identify a panel immediately in the future without any need to know its placement, size, etc.

Types of panel dimensions:
bottom – 2,000 × 1,200 mm

upper – 900 × 1,200 mm

Closing panels always have various widths while keeping the same height of the panel of 2,000 mm or 900 mm and they are usually used as the last panels in the row, in corners, at doors, etc.

A vertical joint between panels intended for side assembly (no fastening elements from the front side) is sealed by an inserted silicone profile (sealing) in the colour of the lining panels.
Colour style:

according to the NCS or RAL colour cards.

Graphic panels: they are metal panels, on which any graphical symbols can be applied with a special printer. The symbols are then covered by an upper protective layer which provides the panel with the standard resistance. The symbol may be applied across multiple neighbouring panels as well.
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2. Steel Structure
The concrete floor for assembling of the steel structure should conform to the standard ČSN 73 4505 (DIN 18202, STN 744505).

Thanks to the composition of the innovative structure, it is possible, independently of any unevenness of underlying concrete, to ensure horizontal flatness of the bearing profile, which is necessary for later faultless assembling of the panels.

2.1 Horizontal Steel Structure
The Horizontal Steel Structure is made of galvanized steel. The height of the mounting base for lining panels is 100 mm.
In order to ensure load dispersion on the floor, a J-piece instead of an adjusting screw is used. The J-piece lies with its surface on the floor and it is anchored into it. Both the closed steel profiles of the vertical structure and the “bearing profile” are fixed to this piece. The resultant space between the bearing profile and the concrete floor is closed by a C-piece. This system is even able to manage the possible unevenness of the bearing concrete floor. It is always finally evened with a self-levelling doctor used for the faultless installation of an antistatic floor.
The system can also be used in connection with an anhydrite poured floor.
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2.2 Vertical Steel Structure
The Vertical Steel Structure is made of galvanized steel closed profiles. These profiles are fixed into the horizontal structure on the bottom, and on the top they are bound by an upper girder. Spacing elements are always installed between the vertical profiles. Their dimensions change on the basis of the necessary pitch of the vertical profiles.
The vertical steel structure is 200 mm higher than the clearance height of the room. Moreover, the vertical steel structure is, after precisely specified distances, anchored into the construction ceiling of the room by means of braces. The structure of these braces even allows the necessary dilatation of the steel structure of the operating theatres in the vertical direction.
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2.3 Stiffeners
The Stiffeners in the installation points of most wall elements and door drives are mounted to the vertical steel structure of the galvanized steel transverse stiffener. They decrease lining panel stress and they secure the safe anchoring of elements.

The standard thickness of the material is 2 mm and 5 mm for stiffeners and door drives. 
2.4 Corner Profile

The Corner Profile is made of precision extruded aluminium profiles with a colour surface treatment that is the same as the colour shade of the lining panels. 
The lining panels are inserted into this profile in the vertical direction and they are sealed with expansion sealing inserted into the corner profile. 
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3. Wall Elements
3.1 Control Panel with a Colour Touch Screen
The Control Panel with a Colour Touch Screen is specially designed for operating theatres. It is installed by recessing it into a lining panel and its installation allows easy cleanability both in the place of installation and in the functional surface, while the materials used are chemical resistant to disinfectants and cleaning agents used in operating theatres (IP 65).

The main functions include, among others, time, stopwatch, temperature, humidity, etc. Further functions are always provided and programmed upon agreement with the customer and according to the specific requirements of every customer. The switchboard of the control panel is placed outside the operating theatre in order to be easily accessible.
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3.2 Negatoscope
The Negatoscope is one of the built-in wall elements which we are able to incorporate into our system of the AKCmed integrated operating theatres. The negatoscope is installed into a lining panel with the emphasis on easy cleanability and service. It is equipped with an electronic ballast resistance for fluent change of lighting intensity. 
The negatoscope can be equipped with a fluent stop of photographs. The size and placement of the negatoscope is chosen upon consultation with the costumer. 

3.3 PACS Display
The PACS Display, according to its design, is installed into the lining panels, either behind antireflection glass if it is not an element intended for direct installation into walls, or directly. The PACS display is not a direct supply. Replacement of the display for the negatoscope is possible even later (upon necessary consultation).

3.4 Built-In Cabinets
The Built-In Cabinets are intended for various purposes in the operating theatre. The most frequent usage is the following:
multideck cabinets:
for transfer of sterile material between an operating theatre and a sterile corridor

cabinet for stitching:
for storing of material for stitching for doctors
cabinet for operating tools:
for keeping of operating tools

cabinet for laser:
a socket and other elements needed for laser functions is hidden in it

All built-in cabinets are installed into the system of the lining panels with regard to details and easy access. The colour style can be the same as the shade of the lining panels or according to the requirements of the customer. The dimensions of all the cabinets are specific for every project and are customized according to the requirements and needs of the specific customer.
3.5 Clock
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The Clock for operating theatres is normally placed in the upper panel above the door. The clock is round and equipped with a second hand. If installed in multiple operating theatres, there is the possibility of connecting all clocks to a synchronous time signal to get the same exact time in all operating theatres.
3.6 Glazed Lining Panel
The Glazed Lining Panel is equipped with safety glass with a thickness of 6.3 mm. It allows the installation of inner electrically-controlled blinds and, as need may be, equipment with lead glass due to radiation protection (e.g. for placement between the control room and the operating theatre).

The thickness of the glazed panel is the same as the thickness of the partition wall in the installation place.  The detail of connection of the glass to the lining panel is designed with regard for easy cleaning. The control buttons of the electrical blinds are placed under the window.
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4. Door
Door frames for both hinged and sliding doors are always made of 1.5mm-thick brushed stainless sheet.
Door wings are always made of 1mm-thick stainless sheet.
Surface treatment 
– colour powder coating




- brushed stainless steel

The door wings are supplied either full or glazed. The latter ones can be equipped with magnetically or electrically-controlled blinds.

The door wings can be equipped with radiation protection – Pb sheet, Pb glass.

Door fittings are always stainless.

4.1 Hinged Door
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The Hinged Door can be one-wing or two-wing. The standard through-height is 2,100 mm above the floor level – the line of separation of lower and upper lining panels.

While using an automatic door drive, elbow switches are installed on both sides of the door. 

The door wings can be equipped with an infrared safety sensor.
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One-wing door:

Dimensions of the door wing with an automatic drive:
700 mm – 1100 mm

Dimensions of the door wing of the hand-opening door:

700 mm -1100 mm

The through-hole of the door is the width of the door wing deducted by 80 mm.

The maximum dimension of the door can be lowered on the basis of the required radiation protection (the door weight). If this is the case, consultation is necessary. 
Two-wing door:

In places where it is not possible to use the sliding door due to the required space and where higher through-width is needed, this solution can be used.

The dimensions of individual door wings with an automatic drive: 700 mm -1,100 mm.

The through-hole of the door is the width of the sum of the door wings deducted by 80 mm.
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4.2 Sliding Door
It is the optimal option for operating theatres so door wings do not interfere with the room space.

The sliding door is normally supplied with an automatic door drive which provides reliable, quiet and fully-automated operation. For possible manual opening, they are equipped with a robust double-sided stainless handle. The standard through-height of the door is 2,045 mm.

The upper edge of the door frame is at the height of 2,100 mm above the floor level – the line of the separation of the lower and upper lining panels.

The place of the door wing stop on the door frame is covered with a silicone profile.
For automatic operation of the sliding door, some functions can be set – nurse/patient (full or partial opening of the door) and various additional functions.

In order to secure the highest possible comfort, it is possible to use various setting options of the door as well as the ways of their opening.

Since the safety of patients and staff is the priority, in addition to the standard safety functions, the door is always equipped with a pair of safety sensors which prevents unintentional closing of the door.
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One-wing door:

The maximal dimension of the door wing is 1,400 mm.

The through-hole of the door is the door wing width deducted by 150 mm.
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Two-wing door:

The maximal dimension of every door wing is 1,400 mm.

The through-hole of the door is the sum of the door wing widths deducted by 300 mm.
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5. Lower Ceiling
The Lower Ceiling is formed with a galvanized steel ceiling structure and inserted lower ceiling panels made from 0.55mm-thick steel sheet in the RAL 9010 colour style. The dimensions of the lower ceiling panels are 1,200 × 600 mm, or 600 × 600 mm for smaller rooms, such as preparation rooms, washing and sterilization rooms, etc. Upon a customer's request, the lower ceiling can also be supplied from stainless steel with the surface treatment of the RAL 9010 powder coating.

In every operating theatre, there are approx. 2 inspection panels (placed near the technological arms), which serve for possible service interventions.
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5.1 Lower Ceiling Profile
The Lower Ceiling Profile is made of a precision extruded aluminium profile with the RAL 9010 colour surface treatment.
A metal lower ceiling panel is inserted into this profile in the horizontal direction, and the panel is sealed with a sealing profile inserted into the lower ceiling profile.
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6. Air-Conditioning
Operating theatre air-conditioning is dealt with in the air-conditioning project according to the respective standards (DIN 1946, part 4). The operating theatre installation supply includes only end elements of air-conditioning in accordance with the designed solution created by a professional air-conditioning designer.
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6.1 Laminar Field
The Laminar Field is normally installed in the middle of the operating theatre. The tube of the operating lighting usually goes through the centre of the laminar filed. 
The laminar field is normally installed into the existing construction ceiling, or into the prepared auxiliary steel structure if the height is big.

The laminar field cannot be anchored into the steel ceiling structure of the lower ceiling!

The laminar field’s dimension is dependent on the type of the operating theatre, its dimensions, usage, or the respective standards and regulations, from which the execution of the project in the specific country arises and which must be met, or upon the explicitly specified wish of the customer.

The laminar field consists of the corpus (the body) which is welded from aluminium, and also of HEPA filters- class 13, lighting, and the frame where a laminarizer is installed.

The colour style of visible components of the laminar field is the same as the colour style of the lower ceiling panels (RAL 9010).

For this laminar field type, it is necessary to provide 100% of the air supply into the operating theatre, the volume flow rate according to the selected laminar field type and the number of required exchanges of the air (20-35 exchanges per hour).
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6.2 Laminar Field with Air Recirculation
A Laminar Field with Air Recirculation is an alternative to the normally supplied laminar field without recirculation. The disadvantage is a higher purchase cost and the advantage is lower operating costs as well as lower required volume of the air supply and lower required capacity of air-conditioning units. 

The laminar field dimensions depend on the size of a room, normally 3×3 m.

The laminar field with the recirculation units (fans) which recycle the air from the operating theatre through the HEPA filters of the laminar field.

Generally speaking, this laminar field uses approximately 15-50 % of fresh air and the rest of recycled air.
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6.3 Air-Conditioning Eduction Pipes
The Air-Conditioning Eduction Pipes are intended for air eduction from the room and they are normally installed in the partition wall of the system of eduction pipes. The air-conditioning pipe is equipped with a control flap for easy control of all eduction pipes in the room.  Perforated air-conditioning grids with a surface treatment of brushed stainless steel are installed in the eduction pipes. The lower grid (300 mm above the floor level) is equipped with a metal filter. The upper grid (300 mm under the lower ceiling) is equipped with a control system for uniform control of both the air-conditioning units. The stainless grids are removable, which allows for the cleaning of the whole pipe.
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6.4 Supply Outlets
Supply Outlets are installed in the patient preparation rooms, washing and sterilization rooms, or in the operating theatres with lower demands for quality of air exchange (surgical intervention theatres).
The supply outlets are always equipped with HEPA filters, which provide the third grade of filtration.
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6.5 Eduction Outlets
Eduction Outlets are installed into the lower ceilings in the rooms where they are used for air supplying of a supply outlet. The number of eduction outlets is determined by the dimensions of the rooms and the requirement for the number of air exchanges in the room. Visible components (perforated or drall outlets) have the same colour as the lower ceiling (RAL 9010).
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7. Lighting
The lighting is designed in accordance with the ČSN EN 12464-1 standard.
The lighting for the operating theatres is designed on the basis of calculation of the required minimal lighting in the operating theatre specified in the standard, and the layout of the lighting is designed on the basis of the equality of the lighting around the whole operating theatre.

The designed lighting for operating theatres is a light sized 1,200 × 600 mm, or 600 × 600 in smaller rooms. It is equipped with chemically strengthened glass resistant to disinfectants. The lights are installed into the lower ceiling grid and they are dustproof with the protection of IP65.

The lights are normally equipped with an electronic ballast resistance with a dimming function (without dimming as an option).
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