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[bookmark: _Toc197690615]Section 100 – conditions of contract
To be completed by NECSA 

[bookmark: _Toc197690616]Section 200 – Detailed specification
[bookmark: _Toc448842115][bookmark: _Toc197690617]PROJECT SPECIFICATIONS
[bookmark: _Toc448842116][bookmark: _Toc197690618]General specifications
This contract is for the supply, delivery, installation, testing, commissioning, maintenance, and guarantee of the HVAC installations for the additions and alterations at NECSA Area 26 First Floor Offices in Pelindaba Hartbeespoort North-West.
[bookmark: _Toc448842117][bookmark: _Toc197690619]Design Data
Table 300‑1: Design Data
	DESIGN DATA

	Location
	Hartbeespoort, North West, South Africa

	Outdoor summer temperatures
	36.2 C Db/22.3 C Wb

	Outdoor winter temperatures
	0 C Db/-2.9 C Wb

	Indoor conditions
	22oC ± 2

	Altitude above sea level
	1377 m

	Atmospheric Pressure
	85,048 kPa – 86,827 kPa

	Condenser Coil Selection Temperature
	40°C 

	Required NC Levels
	30-40 NC Level










[bookmark: _Toc448842111][bookmark: _Toc448842122][bookmark: _Toc197690620]Compulsory Standards
The equipment, installation, commissioning, and maintenance shall in all respects comply with the following authorities and regulations:
The Occupational Health and Safety Act, Act No. 85 of 1993.
Local municipal regulations, by-laws, and ordinances.
Local fire department regulations.
SANS 10400: The application of the National Building Regulations.
Local electrical supply authority regulations.
The wiring of premises Part 1: Low-voltage installations, SANS 10142-1 as amended.
ASHRAE STD 52 American Society of Heating, Refrigerating and Air-Conditioning Engineers  
ISA S71.04 International Society of Automation
ISO 17873 Nuclear facilities - Criteria for the design and operation of ventilation systems for nuclear installations other than nuclear reactors.  
AMCA Air Movement and Control Association  
ANSI American National Standards Institute  
ASHRAE American Society of Heating, Refrigerating & Air-Conditioning Engineers  
ASTM American Society for Testing and Materials  
IEC International Electro-technical Commission  
IECC International Energy Conservation Code  
ISA Instrument Society of America  
NEMA National Electrical Manufacturers Association  
NFPA National Fire Protection Association 
NEC National Electrical Code  
NFPA 801 Standard for fire protection for facilities handling radioactive material

All losses, costs, or expenditures which may arise as a result of negligence to comply with any regulation applicable to this service as specified above, shall be for the account of the Contractor.
The Contractor shall work strictly according to this specification and shall ensure that only the best quality material is used and that the installation is handed over as a complete working system.The scope of work, in general, shall be in accordance with:
SABS 0147: Refrigerating systems including plants associated with air-conditioning systems
SANS 10142-1-2003: The wiring of premises Part 1: Low-voltage installations
SABS 1424-1987: Filters for use in air-conditioning and general ventilation
SANS 1238:2005: Air-conditioning ductwork
SANS 10173:2003: The installation, testing, and balancing of air-conditioning ductwork
[bookmark: _Toc197690621]SCOPE OF WORK
The HVAC system for the first-floor offices at NECSA AREA 26 is to be upgraded to enhance indoor air quality and thermal comfort. The project will involve reusing existing penetrations and implementing a VRF (Variable Refrigerant Flow) heat pump system, supplemented by a fresh air supply system.
Fresh Air Supply System:
· Install two fresh air supply fans to provide adequate ventilation to all offices on the first floor.
· Utilize the three existing wall/ceiling penetrations for fresh air intake and distribution.
· Install fresh air ducting throughout the first-floor offices, as specified in project drawings, to ensure effective distribution of fresh air to designated areas.
· Install supply grilles according to specified locations and sizes on the drawings to facilitate even airflow and maintain office air quality.
Outdoor VRF Units:
· Install Mitsubishi outdoor VRF heat pump units on the roof of the first floor.
· Ensure proper weatherproofing and structural support for all rooftop equipment to guarantee durability and operational reliability.
Indoor Units and Refrigerant Piping:
· Install indoor units in designated office spaces, connecting them to branch controllers via refrigerant lines.
· Branch controllers will distribute refrigerant from outdoor units to the indoor units, ensuring efficient cooling and heating capabilities as per design.
[bookmark: _Toc197690622]System requirements
Equipment Specifications:
· All VRF equipment, including outdoor units, branch controllers, and indoor units, must be supplied by Mitsubishi, meeting project specifications for quality and performance.
· Fresh air ducting and supply grilles must be installed as specified in the project drawings, with materials and configurations that comply with design standards.
Performance Standards and Compliance:
· The HVAC system must meet ventilation and temperature control requirements, adhering to applicable building and HVAC codes.
· All ductwork, piping, and equipment installations must meet industry standards for safety, performance, and energy efficiency.
[bookmark: _Toc418518281][bookmark: _Toc448842124][bookmark: _Toc197690623]General
The air-conditioning units and installation in general shall be in accordance with the unit supplier’s recommendations. Any discrepancies between this specification and the supplier’s recommendations that may influence the unit’s performance or guarantee shall be clarified with the Engineer during tender stage.
The indoor unit and condensing unit shall be interconnected with refrigerant piping, electrical wiring and interlocking control cabling. The pipe and cable connections shall be made in accordance with the unit supplier’s recommendations.  The refrigerant shall be of the R410a or R32 type.
The evaporator unit shall be controlled to keep the temperature in the space at the desired set-point level. All controls, control panel and complete wiring, including interlocking with the condensing unit shall form part of this installation.
Each condensing unit with connected evaporator unit(s) shall be clearly labelled to identify different split units and refrigerant controller boxes.
The “auto restart after power failure” option shall be available on all units’ settings. The units shall also be able to operate in a “fan only” mode.
The electrical power requirements to the condensing units shall be:
Single-phase when the cooling capacity of the unit is less than 10 kW.
Three-phase when the cooling capacity of the unit is more or equal to 10 kW.
Ceiling cassette units shall have factory fitted, electrically operated condensate pumps with a drainpipe connection. Integral safety switches shall be provided to prevent the pump from running dry, and to prevent the unit from operating when the condensate pump has failed. The indoor unit shall be fitted with a fresh air-connection knockout panel.
The evaporator units shall be controlled to keep the temperature in the space at the desired set-point level. All controls, control panel and complete wiring, including interlocking with the condensing unit shall form part of this installation.
The indoor units shall be of mid-wall, ceiling concealed and ceiling cassette type.
Units shall consist of a direct expansion, indoor fan coil evaporator unit and a separate (remote) externally located, air-cooled, condensing unit.
Heating shall be by means of heat pump action by the reversal of the cooling cycle. All the necessary control equipment, valves and piping required to perform this function shall be supplied as part of this work. The control system shall be such that the unit will automatically change from heating to cooling and vice versa. A time delay relay shall prevent the compressor from restarting immediately when changing from heating to cooling and vice versa.
A defrosting system shall be provided that will defrost the condensing coil during the winter months when heating is required. The defrosting system shall be a proven system that functions automatically without affecting the room temperature.
The evaporator unit shall be equipped with an easily accessible washable, long-life filter, a 3-speed adjustable centrifugal fan driven by a squirrel-cage induction motor and evaporator coils manufactured from seamless copper tubing mechanically bonded to aluminium fins. The condenser cooling fan shall be of the direct driven multi-wing, dynamically balanced propeller type axial flow fans. 
When an indoor unit is equipped with vanes, the unit shall have an auto swing vane function that allows the vanes of the unit to swing up and down automatically. An auto-flap shutter shall close automatically when the unit is turned off.
Indoor units shall have integral condensate drain pans with drain hose connections.
The compressor unit shall be of the hermetic scroll type, powered by an induction motor, and installed with anti-vibration mounts such as rubber or spring isolators. The compressor shall be equipped with crankcase heater.
The outdoor unit casing shall be manufactured from mild steel plate and shall be corrosion protected as follows or to a method as approved by the Engineer:
Galvanised
Electro-plated.
The outdoor unit shall be colour coated as follows or to a method as approved by the Engineer:
Acrylic resin powder-coated.
Polyester powder-coated.
The outdoor unit coil shall be pre-treated for corrosion in the factory. The inside of the units and all parts shall be sprayed with an approved anti-corrosion plastic film treatment eg Tectyl or equivalent.
For reverse cycle units, a proper galvanised steel drip pan with drainage piping or drain piping connected to the integral drain pan shall be provided for the condensing units. 
The installation shall comply with the following:
Trunking shall be cut at 45 degrees on bends or custom-made bends shall be used, lids shall be butted at 90 degrees.
All external trunking to be galvanised.
All orifices where pipes and wiring protrude through galvanised trunking, shall be covered with protective strips to avoid damage to pipes and wiring.
Endcaps shall be installed at the end of all trunking.
Exposed pipe-runs and trunking shall be at right angles.
Drainpipe diameter shall be a minimum of 20 mm, terminated no higher than 300 mm from ground level and secured with brackets at intervals of no less than 1 m.
No condensate shall be allowed to flow onto a walkway but may flow into gardens.
Drip trays shall be installed where there is a risk of condensate flowing onto walkways.
No joints shall be allowed in the refrigeration pipes or wiring.
All installations to be accompanied with a commissioning sheet, signed off by the engineer.
Power cables shall be of Norse type; signal cables shall be of Cabtyre or better.
All cables and pipes to be neatly bundled and fixed to wire way with Velcro straps (ceiling voids and external locations)
Electrical interlocking shall be provided to ensure that:
The compressor cannot run without both evaporator and condenser fans running.
It shall not be possible to switch cooling and heating on simultaneously
[bookmark: _Toc392235652][bookmark: _Toc448842189][bookmark: _Toc197690624]Setting out of the works 
The contractor shall fully cooperate with other trades and take all reasonable precautions to ensure that he does not impede the progress of or damage their work.
The engineer’s drawings show broad principles of design, general layouts, schematic arrangements and when read together with the specifications and the drawings of other disciplines and other contractors, they carry sufficient information to enable the contractor to determine how the installation is to be installed, operated, services and maintained. 
The contractor must check all relevant details, levels and dimensions on site prior to commencement of any work. 
[bookmark: _Toc197690625]Air diffusion
Where selected by the Contractor, air diffusion equipment shall be selected in accordance with the manufacturer’s recommendations, capable of passing the specified air quantity at the appropriate throw without creating excessive resistance, noise or local draughts. All air diffusing equipment shall be capable of meeting the NC level requirements for the space environment where the equipment is installed.
In all instances where spigot boxes (plenums) are used for the connection of air diffusion equipment, the inside surfaces shall be painted black to prevent visibility of the internal surface from ground level.
During commissioning of the system, each grille, diffuser, valve etc. shall be set to deliver the specified air quantity. It is the Contractor’s responsibility to check regenerated noise levels of grilles offered against the overall acoustic performance of the system required. Noisy grilles that exceed the NC level requirements of the given space shall be replaced at the Contractor’s expense with more suitable types.
NC Level ICU <= 40
NC Level A&E <= 40
NC Level Reception <= 40
NC Level outside of spaces (in passages & circulation areas etc) <=45
[bookmark: _Toc197690626]Claims
Any claim for equipment on site must be accompanied by a signed delivery note, and photos on site if Engineer was not present. No claims shall be processed without all documents submitted before the date provided. 
[bookmark: _Toc418518287][bookmark: _Toc372893147][bookmark: _Toc448842132][bookmark: _Toc197690627]Installation requirements
[bookmark: _Toc418518288][bookmark: _Toc372893148][bookmark: _Toc448842133][bookmark: _Toc197690628]Indoor and Outdoor units
During installation, care shall be taken to ensure that no vibrations are carried over to structures to which the indoor and outdoor units are fixed.
Outdoor condensing units shall be installed on wall-mounted brackets and/or a concrete slab as indicated on the project drawings.
Where installed on wall-mounted brackets, the condensing unit shall be properly bolted to the mounting bracket with adequately sized fasteners.
Where installed on a concrete slab, the condensing unit shall be fitted on top of neoprene vibration isolating pads and 450mm square concrete paving slabs. 
[bookmark: _Toc418518289][bookmark: _Toc372893149][bookmark: _Toc448842134][bookmark: _Toc197690629]Condensate pipes
The first 1.5 m, (by the Mechanical sub-contractor) with “Armaflex” type, lightweight, elastomeric nitrile rubber tube insulation. Insulation thickness shall be 13 mm.
[bookmark: _Toc418518290][bookmark: _Toc372893150][bookmark: _Toc448842135][bookmark: _Toc197690630]Refrigerant Piping
Refrigerant piping in ceiling voids and mounted internally against walls shall be installed in 101 mm wide galvanised steel Cabstrut light duty cable trays (per unit). Pipes shall be strapped over insulation to cable trays at 500 mm intervals with suitably sized cable ties. Cable trays shall be 152 mm wide where drainpipes run together with refrigerant piping (per unit).
Externally mounted refrigeration pipes and drainpipes shall be mounted in Cabstrut P9000 cable trunking (127 mm x 76.2 mm). Cable trunking shall be complete with clip-on covers.  Pipes and cables shall be strapped together every 500 mm with suitably sized cable ties and loosely fitted in the trunking.  The trunking shall be manufactured from galvanised steel and epoxy powder coated to a colour as specified by the Engineer.
Any insulation material not covered by the trunking and exposed to the elements shall be neatly strapped with Velcro straps to minimise the possibility of dirt and water entering between the insulation and refrigeration pipes.
Refrigeration piping shall be of seamless copper tubing. Where soft drawn material is used, bends shall be with a long radius formed with the proper tools. Where hard drawn material is used only long radius brazed bends shall be used. All refrigerant piping shall be properly sealed against moisture and dirt at all times.
Refrigeration pipes shall be individually insulated in “Armour flex”. Refrigerant piping shall be arranged so that normal inspection and servicing of the compressor and other equipment is not hindered.  Locations where copper tubing will be exposed to mechanical damage shall be avoided.  Hangers and supports where piping goes through walls shall be installed to prevent transmission of vibration to the building.
All refrigeration pipes shall be sized to the supplier’s method. The refrigerant charge shall be accurately calculated by the same method.  The Contractor shall adhere to the recommended maximum pipe lengths as set out by the manufacturer.
All joints installed horizontally shall be mounted with branch piping in a horizontal plane.
Only synthetic oil compatible with the refrigerant shall be used to lubricate any cutting, reaming, and flaring tools.
Only phosphor copper brazing rods shall be used without any flux on the piping joints. The pipework shall be continuously purged with low-pressure nitrogen during all brazing operations.
Simple purging of the refrigerant pipes between the indoor and outdoor units shall not be acceptable. Refrigerant pipes shall be correctly pressure tested with nitrogen and a small amount of refrigerant to 3.8 MPa for R410A and left for 24 hours to ensure that the pressure does not drop. A vacuum pump shall then be used to purge the piping for longer than 2 hours to -100 kPa. The system shall be capable of holding this vacuum for 1 hour or to the satisfaction of the Engineer.
The system shall then be charged in the liquid state with the calculated amount of additional refrigerant by using an accurate charging scale (charging cylinder shall not be used). Only once the system is correctly charged shall the refrigerant valves on the outdoor units be opened.
The Contractor shall make use of colour coding (insulation type straps) to differentiate between refrigerant pipes running from refrigerant risers to different thermal zones.
Refrigerant pipes for multiple outdoor units shall be correctly arranged to meet manufactures requirements.  Where multiple outdoor units are used, insulated oil equalisation line shall be installed between the units.
The Contractor shall apply the “Armaflex” insulation in such a manner as not to cause leaking. The wall thickness of the insulation shall be to the following table:
[bookmark: _Toc400383862]Table 3‑1 Insulation Wall Thickness
	Refrigerant Pipe Diameter (mm)
	Wall Thickness (mm)

	6.34
	9

	9.53
	9

	13.7
	13

	15.88
	13

	19.05
	19



The insulation for the refrigerant piping shall be of the “ultra-violet resistant” type. Isolation exposed to the outside weather shall be finished off with ultra-violet resistant plastic tape.
[bookmark: _Toc384807871][bookmark: _Toc384417117][bookmark: _Toc350265542][bookmark: _Toc418518291][bookmark: _Toc448842136][bookmark: _Toc197690631]Preliminary testing
The Contractor shall switch the electrical power on to all indoor and outdoor units after the system has been charged with refrigerant. Power shall be supplied to all units for duration of 9 hours before initial testing shall commence.
The equipment test sequence shall be run, and the errors displayed on the controller shall be rectified.
The system as a whole as well as individual equipment shall be adjusted to give the specified performance.  Control systems shall be adjusted and placed in operation.
[bookmark: _Toc418518286][bookmark: _Toc372893146][bookmark: _Toc448842131][bookmark: _Toc197690632]Refrigerant circuits
Refrigerant piping shall be in accordance with the following standards:
SABS 0147: Refrigerating systems including plants associated with air-conditioning systems.
Fittings shall be copper-based capillary solder fittings in accordance with SABS 1067. All soldered joints on proprietary manufactured units shall be carefully checked and remade if found damaged in transit.
Pipe size selections shall be such as to produce moderately low velocities whilst:
Ensuring proper oil return to the compressor and minimizing lubricating oil being trapped in the system.
Ensuring practical lines without excessive pressure drops and with proper feed to evaporators.
Preventing liquid refrigerant from entering the compressor during operation and at shutdown.
Refrigerant piping shall be sized and fitted with the necessary oil traps strictly in accordance with the unit manufacturer’s requirements. Suction and liquid pipelines shall be insulated separately and joints on insulation shall be glued with the insulation manufacturer’s recommended adhesive to create a vapour barrier.
[bookmark: _Toc197690633]Hail guards
All condensing unit coils require protection from hail damage if they are externally mounted and exposed any weather conditions. The hail guards are not listed in the Bill of Quantities and thus the mechanical sub-contractor must allow for it as part of the condensing unit.
The proposed protection solution/Hail Guards must be approved by the manufacturer of the air conditioning equipment before the hail guards are manufactured or ordered. The Mechanical sub-contractor will be liable for any additional costs.
[bookmark: _Toc197690634]AV Mounts
Provision shall be made to control equipment induced vibration. Selection of vibration isolator shall be applied. Vibration isolators shall be provided between equipment and foundation to minimize transmitted vibration. Anti-vibration mountings shall be of the spring, rubber in shear or, a combination of to suit the vibration frequencies to be isolated. Rotating equipment like blower fans and compressors shall be isolated from the housing using appropriate vibration isolators.
Fan casing of air handling units and packaged type air-conditioning units shall be attached to duct with flexible connectors. Flexible connection shall be provided for all ducting and piping work crossing construction joints. On-intercellular neoprene strips shall be inserted into the contact areas wherever terminal grilles, ductwork and diffusers etc., are in contact with walls, ceilings etc.
[bookmark: _Toc197690635]VARIABLE REFRIGERANT flow (VRF) SYSTEM
The VRF section of the specification to be read in conjunction with section 200 of the specification, including general specification and installation requirements.
The air conditioning systems shall be standard factory assembled, VRF heat pump systems with standard indoor and outdoor units. The units shall be thoroughly tested for all operating conditions. Spares shall be freely available in South Africa. On request, the Contractor shall provide the Engineer with performance test certificates.
For Heat Recovery systems, the outdoor unit and indoor units shall cool or heat independently according to room controller settings and conditions. 
The VRF System for this project shall be supplied by Mitsubishi. The person responsible for installation of the system shall be a certified installer of Mitsubishi VRF Systems. 
[bookmark: _Toc418518282][bookmark: _Toc372893142][bookmark: _Toc448842125][bookmark: _Toc197690636]Performance specifications
Cooling and heating capacities as specified on drawings and schedules are actual capacities required at room conditions and all equipment shall be derated to meet these requirements.
Derating shall be done to compensate for the following:
Altitude above sea level
Refrigerant pipe lengths
Design conditions specified.
All units shall be capable of meeting total and sensible cooling requirements. Tenderers shall provide proof of de-rated capacities with their tender. All capacities specified are to be achievable at medium evaporator fan speed.
Indoor and outdoor units shall be fully functional and complete with all additional fittings and finishes as per industry standards. Any additional equipment (PC boards etc.) required for independent indoor unit control, i.e., temperature setpoint, shall be included in the tender price.
All performance results shall be recorded and documented and signed off by the responsible person. 
Performance of the system shall comply with the supplier requirements. 
Refrigerant piping shall be capable of a maximum length of 150m. 
[bookmark: _Toc197690637]Safety
The following minimum safety protection caused by abnormal conditions shall be provided (manual & automatic reset options to be available):
High discharge temperature
High discharge pressure
Low oil Temperature
Low suction pressure
Low oil pressure
Thermal overload protection
Current overload protection on compressor
Re-starting time delay for compressor
Auto re-start on power supply interruption
Inverter overload protection
Low and high voltage and phase failure protection
[bookmark: _Toc197690638]Valves and strainers
Isolating Valves
Isolating valves shall be provided at each port of the refrigerant controller box in all Administrative and Dr Consulting areas (wards are excluded unless stated otherwise). Isolating valves shall have brass bodies and solder joint connections.
Isolating valves generally shall be of the back-seating key operated, sealed cap type. Valves which must be opened and closed in regular operation shall have hand wheels and shall be of pack less type.
Charging Valves
Charging valves shall be located in the liquid line between the indoor unit expansion valve and the isolating valve. 
A charging valve should be installed at each isolating valve to allow alterations to the system without major shutdowns to the system for purging and charging the branch lines as they are modified.
Refrigerant Strainers
Refrigerant strainers shall be of the angle type, cleanable without disturbing pipe connections.  40 mm N.B. strainers and smaller shall have brass bodies and solder joint connections and 50 mm N.B. strainers and larger shall have brass or rust proofed steel or iron bodies and flanged connections.
[bookmark: _Toc197690639]Indoor EVAPORATOR units
The indoor evaporator unit type shall be selected as per the schedule in the BOQ and HVAC Drawing.
Each indoor unit shall be supplied with a dedicated wired wall mount controller to individually control the unit. 
All indoor units shall be installed according to the manufacturer's requirements. 
Condensate lines to be insulated (lagged) for 1.5m from indoor unit, or until it exits the building.
[bookmark: _Hlk6900867]If a common condensate line is used to drain condensate from multiple indoor units, the entire condensate line requires insulation (lagging).
All indoor units (mid wall split units as exception) if not specified will be fitted with a factory fitted condensate pump, units such as hide aways and ceiling cassettes.

[bookmark: _Toc197690640]Outdoor condensing units
The Outdoor Condensing unit shall be of a modular design, suitable for a side-by-side installation. 
The Outdoor unit shall be installed according to the manufacturer's requirements
The Outdoor units will be mounted on anti-vibration mounts.
The Outdoor units shall be hail-proof with suitable hail guards installed. 
[bookmark: _Toc197690641]VRF Central Controller 
The VRF Central Controller shall be supplied by Mitsubishi and shall control the following:
· Temperature setting of each indoor unit
· On/Off of each indoor unit
· Operating mode of each indoor unit
· Indication of operating condition
[bookmark: _Toc418518284][bookmark: _Toc372893144][bookmark: _Toc448842128][bookmark: _Toc197690642]Electrical
[bookmark: _Toc197690643]General
Generally, the power to the mechanical equipment shall be provided by the Electrical Contractor in the form of an isolator/plug mounted within 1.5m from the equipment. The Mechanical Sub-contractor shall do the entire electrical installation from the isolator/plug to the mechanical equipment.
All electrical and control cables shall be neatly strapped with the refrigeration piping in a galvanised cable tray.
The entire electrical installation shall comply with:
SANS 10142-1-2003: The wiring of premises Part 1: Low-voltage installations
The Mechanical Contractor shall issue a compliance certificate (COC) for their portion of the electrical installation on completion.

The Mechanical Contractor shall supply the appropriate start up delay timers for the electrical installation of the HVAC system. Time delay to be set at 2min after power failure to allow adequate time for AC system to power down and configure its settings.
[bookmark: _Toc418518320][bookmark: _Toc387827812][bookmark: _Ref153786206][bookmark: _Toc448842168][bookmark: _Toc418518285][bookmark: _Toc448842129][bookmark: _Toc197690644]individual room CONTROL
[bookmark: _Toc197690645]Room Controller
Controls shall be of the hard-wired, wall mounted electronic type. Controls shall be of the same manufacturer as the air-conditioner. Controls shall be mounted over a flush mounted electrical box. Control wiring shall be installed in a 20 mm electrical conduit from the controller to the air conditioning unit. 
Controls shall have the following minimum functionality:
Manual ON/OFF
ON/OFF by seven-day timer
Room temperature display
Room temperature adjustment
Cooling / heating / ventilation selection
Automatic change-over between cooling and heating.
Lock out by administration
[bookmark: _Toc418518313][bookmark: _Toc417561143][bookmark: _Toc387827804][bookmark: _Toc448842161][bookmark: _Toc197690646]FILTERS
[bookmark: _Toc418518314][bookmark: _Toc417561144][bookmark: _Toc387827805][bookmark: _Toc448842162][bookmark: _Toc197690647]General
[bookmark: _Toc387827806][bookmark: _Toc418518315][bookmark: _Toc417561145][bookmark: _Toc448842163]Frames and filters shall be constructed in such a manner that the passage of unfiltered air is prevented.  Gaskets shall be provided between filters and filter holding frames to prevent unfiltered air bypass.
Each filter bank shall be supplied with an identification label stating type of filters, quantity of filter elements, model numbers and all other information necessary for re-ordering filter material.
Filters shall be adequately protected against dirt during construction and shall not be operated until the system is thoroughly cleaned.
Differential pressure manometer gauges or liquid column pressure manometers shall be provided for primary, secondary and tertiary filters to indicate the filter condition.  The manometer shall be connected to static pressure taps of approved design so that it will indicate correctly the resistance to airflow of the filter.  The full scale reading of the manometer shall be between 30% and 60% higher than the change out pressure of the filters. The meters shall be clearly marked to indicate filter change.
All filter accessories including the channel filter holding frames and clips shall be standard products of the filter manufacturer.  Filter holding frames shall be manufactured from galvanised or stainless steel.  Filter holding frames shall be bolted or riveted together, where necessary, and shall be suitably reinforced in larger arrangements to withstand all possible operating conditions.  An airtight seal shall be provided where filter holding frames are joined.  All metal parts shall be sufficiently protected against corrosion.
Air filters of the make, type and size as specified on the drawings shall be installed.
Filters installed close to exposed air inlets, shall be protected by means of weather louvers and wire mesh screens.
Filter holding frames shall be of approved manufacturer with standardized dimensions to enable replacement with equivalent filters of all recognized manufacturers.
Construction and manufacture of all components shall be such that under no circumstances any unfiltered air can by-pass filters or filter banks.
Sufficient space shall be allowed in front or behind filters, to enable inspection and servicing.
Filters to be of Vokes or equivalent type.
[bookmark: _Toc197690648]Primary Filters (MERV 8)
Primary filters shall be of the 50 mm pleated washable panel type. The media shall be synthetic and shall be of the self-supporting type. The media shall fit into and extend to seal all round in the panel frame to ensure that no air bypasses the media. The filter outer panel frame shall be of galvanized steel.
Primary filter panels shall fit into channel holding frames with sealing gaskets located between filter panel and channel holding frame. Where the channel holding frames are located on the downstream side of the filter, at least two spring loaded clips shall be used to ensure a positive seal against the edge gaskets and to keep the filter panel in place. Where the channel holding frames are located at the upstream side of the filter, at least four spring loaded clips shall be used. All clips shall be from stainless steel.
The primary filter shall be of filtration class G3 with an average ASHRAE arrestance of 90% (SABS tested). The dust holding capacity shall not be less than 150g per square meter. The initial (clean) and final (dirty) resistance of the filter shall be 65 Pa and 250 Pa respectively. The above-mentioned features shall be based on a rated face velocity of 2.5 m/s. 
[bookmark: _Toc197690649]Magnehelic guage
A single Magnehelic gauge shall be installed at all fresh air filters. The gauge will be mounted right up against the ceiling boards below the fan, along the wall for routine visual inspection.
[bookmark: _Toc418518299][bookmark: _Toc350265568][bookmark: _Toc384417133][bookmark: _Toc384881628][bookmark: _Toc387827832][bookmark: _Toc448842144][bookmark: _Toc197690650]GRILLES
[bookmark: _Toc197690651]Return AIR
Return air grilles shall be manufactured from extruded aluminium, epoxy powder coated to colour as specified by the Engineer. Return air grilles shall in all instances have fixed blades with a curved blade profile.
Return air grilles shall be capable of meeting the airflow requirements, as set out on the project drawings, with a face velocity not exceeding 2 m/s.
Return air grilles shall be installed directly on the ducting or pressurised ceiling where indicated on the project drawings unless specified otherwise.  The connection between return air grilles and ducting shall be airtight and sufficiently strong to handle the duct pressure.
Return air grilles shall be of the hinged type with filter media.
Transfer air grilles shall be complete with fixed curved blades and outer frame on both sides of the wall or partition.  Transfer air grilles shall be of the aluminium extruded type, powder coated to colour as specified by the Engineer. Openings in walls where transfer grilles are to be installed shall be provided by the Building Contractor.
Transfer ducting shall comprise galvanized sheet metal ducting and aluminium curved blade intake and outlet transfer grilles.
Return, transfer and door grilles shall be provided where indicated on the project drawings and shall be installed to the supplier’s recommendations.
[bookmark: _Toc418518300][bookmark: _Toc384417134][bookmark: _Toc384881629][bookmark: _Toc387827833][bookmark: _Toc448842148][bookmark: _Toc197690652]WEATHER LOUVERS
[bookmark: _Toc350265570]Weather louvers shall be of the Trox or Europair, WL type with standard blade spacing of 50mm.
Weather louvers shall be manufactured of extruded aluminium, powder coated to colour as specified by the engineer.  Weather louvers shall be constructed with drip edges to blades and rigid frames to enable building in.  The top and bottom blade of each weather louver shall be fitted flush with the frame and shall be smooth without grooves, channels or recesses where dirt or water can accumulate.  Weather louvers shall be watertight and shall prevent the entrainment of raindrops at a face velocity of up to 3 m/s. Galvanised expanded metal or wire mesh screens with 12mm opening sizes shall also be fitted behind the blades.
Weather louvres smaller than 450mm x 300mm, shall be of the Europair RA type with RB blades and 19mm spacing between blades. Europair RARB grilles shall be installed horizontally at the location where indicated on the project drawings.
[bookmark: _Toc448842145][bookmark: _Toc197690653]FIXING OF WALL-MOUNTED GRILLES AND LOUVRES
All wall-mounted grilles and louvers shall be fixed to a hardwood frame. The timber frames shall be supplied with the grilles as part of this installation.
The timber frames shall be manufactured in such a way that the grilles fit into them and such that the flanges of the grilles extend past the outer edge of the frames by approximately 5 mm. The timber frames shall be provided with the necessary cleats with which to mount them in brick or concrete walls.  The depth of the timber frames shall be similar to the walls in which they are fitted.
The frames shall be supplied to the builder in good time so that they can be built into the walls. Should the mechanical contractor fail to do this, the frames shall be let into the walls afterwards and all builder's work, making good and painting shall be for the account of the mechanical contractor.
[bookmark: _Toc418518302][bookmark: _Toc448842150][bookmark: _Toc197690654]balancing Dampers
Balancing Dampers (Volume control dampers) shall be installed in branch ducting to ensure a balanced airflow to all duct sections where shown.
Damper blades, links, and damper frames shall be of rigid construction and manufactured from galvanised steel.  Dampers shall comply with SANS 1238.
Dampers for positive volume control purposes shall be manual or electric actuator driven as specified. Dampers shall be of the link or gear type.
A manually adjustable damper shall be fitted with an external adjusting lever in an accessible position.  The lever shall be mounted on a square shaft and fitted with a locking mechanism that clearly indicates the current position of the blade. "OPEN", "CLOSED" and "OPERATING POSITION" shall also be clearly marked on each damper.
The inside cross-sectional area of the damper shall be equal to that of the connecting ductwork and shall conform to the same standards of airtightness as the rest of the ductwork system. The damper shall be fitted to the ducting in which it is installed by means of a flanged connection.
Dampers creating unacceptable vibrations and noise levels will be rejected and will need to be replaced at the Contractor's expense.
Multi-vane control dampers shall be of the opposed blade type.
[bookmark: _Toc448842147][bookmark: _Toc197690655]Disc valves & Diffusers.
[bookmark: _Toc448842146][bookmark: _Toc197690656]SUPPLY AIR DIFFUSERS AND GRILLES
Where grilles are specified on the project drawings, the supply air grilles shall be manufactured of extruded type 5OS anodising grade aluminium and shall be provided with opposed blade volume control dampers, unless specified otherwise on the project drawings. Volume control dampers fitted with supply air grilles shall conform to SANS 1238, section 6.5 requirements. The blades shall be adjustable from the front of the grille. 
Where Ceiling diffusers are specified on the project drawings, diffusers shall be manufactured from extruded type 5OS aluminium, naturally anodised or epoxy powder coated to colour as specified by the engineer. Ceiling diffusers shall be complete with an opposed blade damper, plenum box with spigot and ceiling plate. Diffusers shall have a standard flat frame with blade spacing and distribution pattern as indicated on the standard drawings.
Where diffusers are specified on the project drawings, diffusers shall be manufactured from steel and powder coated to colour as specified by the engineer. Diffusers shall be equipped with a locking bracket to lock the adjustable radial disc once the system has been balanced.
Diffusers shall be installed at the locations where indicated on the project drawings.  The Contractor shall install insulated flexible ducting of length not exceeding 1.5m and of the same diameter as the diffuser, extending from the supply duct to the diffuser.  Spigots shall be attached to the ducting and sealed with silicon sealer around the outer perimeter of the joint.  Flexible ducting shall be strapped to the diffuser and spigots with steel straps to form an airtight connection.
Alternatively, where indicated on the project drawings, diffusers shall be “hard” connected to ducting with rivets or taper screws and sealed with silicone sealer to form an airtight connection. All diffusers shall be capable of meeting the discharge pattern and throw requirement as set out on the project drawings.
[bookmark: _Toc418518303][bookmark: _Toc400384766][bookmark: _Toc387827836][bookmark: _Toc448842151][bookmark: _Toc197690657]SOUND ATTENUATORS
Supply and install the sound attenuator as shown on the drawings.
The HVAC system shall be designed to comply with the requirements of SHEQ-INS-7132 (Necsa ventilation design specification):
· The standard for noise control specifies that the maximum equipment generated noise shall not exceed 80 dBA at 1m from the equipment. The noise level outside the building measured one meter from the inlet or outlet of the system shall not exceed 80dB. 
· All air conditioning equipment shall be selected to provide quiet and efficient operation.
· Sound attenuation shall be provided where noise level cannot be achieved below the required level. However, while selecting sound attenuation care shall be taken to avoid excessive air pressure drop and regenerated noise.
Unit shall be a standard catalogue product and the manufacturer shall provide certified performance curves and detail selections of the expected operating conditions.
Sufficient care shall be taken during transport, delivery, storage and installation on site, to ensure that the complete unit and all its components are in "as new" condition at the date of take‑over.
Unit shall be installed in accordance with the manufacturer’s instructions to give the maximum sound reduction and minimum pressure loss.
Sound attenuators shall be of the square splitter, cylindrical with or without pod types. Unless otherwise shown on the drawings the 90-degree mitred bend type shall not be permitted.
Units shall be selected in conjunction with the sound source to give the noise level in the occupied space.
Casings shall be of pre-galvanised steel with galvanised external flanges. Splitters and side wall linings shall be of resin-bonded mineral wool faced with woven glass fibre material to prevent the mineral wool being eroded in the air stream. Unit and all materials used shall be vermin proof, fire retardant and rot resistant.
Mineral wool shall be retained by galvanised expanded steel for cylindrical types.
Pods in cylindrical units shall be aerodynamically designed, tapered towards the downstream side to give static regain.
Units shall where possible be installed directly on to the sound source to minimise break‑out noise through flexible connections.
The sub-contractor shall produce his own calculations for each system and select attenuators to maintain specified noise levels, based on the actual selected equipment. If selected criteria is not met with the specified equipment, the consulting engineer to be notified immediately. 
The maximum NC value in the occupied spaces may not exceed 40. (or as specified in the other sections of the document)
	General Space (Occupied Spaces) NC <= 40
	General Space (Un-occupied Spaces) NC <= 45
[bookmark: _Toc418518293][bookmark: _Toc350265559][bookmark: _Toc384417127][bookmark: _Toc384881622][bookmark: _Toc387827826][bookmark: _Toc448842138][bookmark: _Toc197690658]Ducting
[bookmark: _Toc197690659]GENERAL
Sheet metal ductwork shall be manufactured in accordance with SANS 1238, and installed, balanced and tested as set out in SANS 10173. The installation and manufacture of ductwork shall strictly be in accordance with SANS standard specifications with specific attention given to the following:
Changes in size and shape of ducting: refer to SANS 1238, Section 6.3
Access openings, doors and covers: refer to SANS 1238, Section 5.3
Sealant requirements: refer to SANS 1238, Section 5.6.
External ducting insulation: refer to SANS 10173, Section 5.4
Material thickness and duct stiffening for low-pressure ductwork: refer to SANS 1238, Section 6 for rectangular ductwork and SANS 1238, Section 7 for circular ductwork
Radius and square bends as well as turning vanes: refer to SANS 1238, Section 6.4
Unless the sheet-metal ductwork is inherently corrosion protected, all sheet-metal shall be protected against corrosion as outlined in SANS 1238, Section 8.
It shall be the responsibility of the installing contractor to ensure proper assembly and sealing of sheet-metal ductwork and insulation strictly in accordance with SANS specifications.
The air duct system shall be of the low-pressure type and the ductwork shall be manufactured of galvanised mild steel with general material requirements as set in Section 5.1 and 5.2 of SANS 1238.  The ductwork shall either be circular or rectangular in cross-section as indicated on the project drawings.
The first dimension given on the drawings for rectangular ductwork shall be read as the width on plan and the depth on the section, and the second dimension shall be read as the depth on plan and the width on the section.
The duct dimensions shown on the drawings are sheet metal dimensions.  All final dimensions shall be checked on site or verified by means of architect’s working drawings and structural drawings, before the fabrication of the ducting.
Sealing membranes and adhesives for affixing insulation shall meet the indexes for surface spread of flame, heat contribution and smoke production as set out in Section 4 of SANS 1238.
The inner surfaces of ducting shall be smooth, and no internal insulation shall be used.  Dampers, sound attenuators, duct splitters and turning vanes shall be installed where indicated on the drawings.
Flexible connections shall be provided between all fans, sound attenuators and ducting.  Flexible connections exposed to weather shall be provided with protecting galvanised sheet steel cover strips.  The material used for flexible joints shall comply with the requirements as set out in SANS 1238, Section 5.5.  
Ducting shall always be installed in such a way that, especially in plant rooms, maximum height between the floor and the underside of ducting is achieved.
The installation and testing of hangers shall comply with the requirements as set out in SANS 10173.  All hangers shall be treated against corrosion and shall be painted.
The ducting sections to be painted are indicated on the project drawings. The galvanised surface of the ducting shall not be damaged or marked in any way. The internal surface of plenums and ducting shall be painted black where necessary, to prevent the visibility of the inside surface of the duct or plenum.
Reinforcement, duct stiffening and fastening accessories shall be galvanised and installed where required.  Only duct accessories manufactured from compatible materials, which comply with SANS 10173, shall be installed with the ductwork.  Tie rods shall be manufactured from galvanised steel.  Rivets, screws, bolts and other fastening equipment shall be corrosion proof.
Inspection doors shall be fitted to inspect dampers and/or equipment for which external indication is impossible.
[bookmark: _Toc418518295][bookmark: _Toc350265564][bookmark: _Toc384417129][bookmark: _Toc384881624][bookmark: _Toc387827828][bookmark: _Toc448842140][bookmark: _Toc197690660]FLEXIBLE DUCTING
Flexible ducting shall comply with the requirements as set out in SANS 10173, Section 5.7. Flexible ducting shall be proprietary manufactured with a fire rating to SABS 0177 Part 3 Class 1.  The flexible ducting shall have adequate working pressure and temperature range to suit the application of the installation.
Flexible ducting shall at all times be kept to a length not exceeding 1.5m. Flexible ducting shall not have more than the equivalent of one 90o bend and bends shall be of the maximum possible radius.  Flexible ducting shall be supported with sufficient and correct brackets that will ensure maintenance of shape.
Flexible ducting shall be provided between air terminals, diffusers and all locations as indicated on the project drawings.
The inner core shall be of aluminium laminate with a heavy-duty steel helix core. The flexible ducting shall be insulated with 40mm fibreglass insulation and provide with reinforced multiple layer aluminium laminated outer vapour barrier. The flexible ducting shall be of the Europair Euroflex thermally insulated Isodec Type 40 A.
Flexible ducting on extraction systems shall not be thermally insulated. Flexibles on the return air systems side shall be of the acoustic insulated type.
[bookmark: _Toc418518296][bookmark: _Toc448842141][bookmark: _Toc197690661]TESTING OF DUCTWORK
All ducting shall be leak tested in accordance with SANS 10173, Section 4.3 and the results supplied to the Engineer. No ducting shall have leakage rates in excess of 5% of the required air flow rate in any section of ductwork or in excess of the SANS permissible leakage rates, whichever is the smallest. Maximum allowance between design airflow and actual air flow of duct work or the diffuser may not exceed 5%.
[bookmark: _Toc197690662]Additional necsa requirements
All ductwork shall be constructed of G90 galvanized steel sheet, with gauges, bracing and construction in accordance with the SMACNA Standard as follows: 
· Access door shall be provided wherever required for access to fusible link dampers, controls, inspection to coil, etc. 
· Flexible ducts shall not exceed 5 feet in overall length and shall not have bends greater than 45°. 
· Turning vanes, as per SMACNA HVAC duct construction Standards, shall be provided in all rectangular elbows of low velocity systems. 
· As a general guideline, ductwork shall not cross above electrical or instrumentation cubicles. Wherever unavoidable, “drip trays” shall be installed below the ductwork with prior approval from Necsa.
· All ductwork passing through building fire rated walls shall be provided with fire/smoke dampers. 
· Dampers shall be FM approved, or UL listed and labelled as a 2hour damper for installation in walls or floors with fire resistance ratings of 2hours or more per NFPA 90A.
· Gas tight dampers shall be installed on fresh air intake ducts. 
· Damper shall be closed in the event of hazardous gas detection in the outside air intake. 
· Sufficient manually operated volume control dampers shall be installed in the ductwork where necessary, and/or as shown on the drawings, to regulate and balance the air distribution system. 
· All dampers shall be sufficiently rigid to prevent fluttering. 
· Air leakage past fully closed dampers shall not exceed 5% of the maximum design air flow in the duct. 
· Each damper shall be fitted with a locking and position indicator device. 
· Motorized dampers shall be specifically designed for automatic control applications and shall be multi leaf opposed blade type. 
· Single blade type (butterfly type) may be used in small ducts. 
· Dampers shall be fitted with mounting plate rigidly fixed to the casing to support the actuator.
· Galvanized steel made of high performance back draft dampers suitable for application in HVAC systems shall be provided near the outlet of AHU and PACU. 
· The damper shall be rigid enough to perform satisfactorily at the blower fan outlet velocity. 
· The damper shall be open upon exceeding the required pressurization and shall be closed during normal operation. 
· The air terminals shall be sized to maintain the area noise requirement below 85dB a meter away from the equipment.
[bookmark: _Toc418518305][bookmark: _Toc387827867][bookmark: _Toc448842153][bookmark: _Toc197690663]GENERAL – ventilation fans
The combination of fan and attenuators shall be such that the specified noise levels are achieved.
Where no pressure requirements are indicated, the Contractor shall estimate the fan static pressure requirements for the system lay-out and tender accordingly.  
Ventilation and extraction fan duties as specified on the tender drawings shall be checked against the respective system’s design resistance once all information on the selected system is available.  Where fan duties are found inadequate, the contractor shall notify the Engineer before ordering the equipment. 
Fans shall be selected to operate at or as close to maximum efficiency as possible.
Attenuators shall be mounted directly onto the fan casing with flexible connections between the ducts and attenuators.
Fans shall be fitted with the manufacturer's nameplates permanently fixed to the casing in a prominent position, clearly indicating manufacturer, model number, size, speed, maximum operating speed, maximum power absorbed and serial number.
Fan air in/outlets not connected to ducting or equipment shall be protected with easily removable safety wire mesh screens.
Indicating arrows for both direction of rotation and direction of airflow shall be provided on fan casings.
All fans shall be installed in accordance with the manufacturer's requirements and recommendations.
All fans shall be mounted on anti-vibration mountings or supported from anti-vibration hangers.
Bearings shall be of the ball or roller type and shall be quiet in operation. They shall be sized to give a long life (not less than 100 000 hours) at the loads imposed by the application.
All fans to be selected to operate with as little noise as possible, all fans to operate at 1440rpm or less. In the event that a specific fan selection is not feasible the consulting engineer should be notified immediately so that rectification can take place. 

[bookmark: _Toc418518306][bookmark: _Toc387827868][bookmark: _Toc448842154][bookmark: _Toc197690664]IN-LINE AXIAL FLOW FANS
Axial flow fans shall be of the non-overloading, aerofoil type with peak power requirements occurring at normal operating pressure range.  The fan motor shall have a rating exceeding this requirement.  Axial flow fans shall operate at the highest possible efficiency at the lowest possible blade tip speed. Phase failure protection shall be included for a three-phase installation.
Impeller blades shall be manufactured from a die-cast aluminium alloy clamped in a split steel or aluminium cast hub.  Hubs on larger fans shall be manufactured from hot dip galvanised steel.  The blade pitch shall be adjustable at the hub. Cast steel hubs shall be electro-coated.
Axial flow fan casings shall be manufactured from hot dipped galvanised mild steel with predrilled flanges on both ends of the fan. An access panel of ample size shall be provided in the casing.  All fasteners shall be zinc plated.
Fan motors shall be totally enclosed and shall be of the squirrel-cage induction type with protection to IP 55 standard.  An external weatherproof terminal box forming part of the casing shall be included in the design for motor connections.  
Axial flow fans shall be statically and dynamically balanced in accordance with ISO 1940 – 1973 within grade G6.3.
Axial flow fans shall always be resiliently mounted on anti-vibration mountings to prevent carry-over of vibration to the structure to which the unit is fixed.
Fans shall be installed with sound attenuators as specified in Section 200-2.11 of this specification. 
In-line axial flow fans shall be of the Donkin manufacture or AMS, type Majax 2 or equally approved.
Fan motors not to exceed 1440 rpm.
Rotation arrow & air flow arrow shall be clearly visible on the fan casing.
The vane pitch shall be manually adjustable.
The Mechanical contractor shall supply all necessary field-testing instruments to prove the fan performance. A 5% variance in performance is acceptable. All fan performances shall be documented and included in the commissioning data in the O&M manual.
[bookmark: _Toc392235654][bookmark: _Toc448842190][bookmark: _Toc197690665]inspecting and testing
The installation shall be inspected prior to testing. Visual inspections to detect faults in construction, materials and compliance with drawings, specifications and requirements.
The contractor shall provide labour, materials, power, fuel, accessories and properly calibrated and certified instruments necessary to carry out such tests. The contractor shall make arrangements for such tests and he shall give at least 72 hours’ notice to the engineer, in writing, of the test prior to commencement.
In the event of the plant or installation not passing the test, the employer shall be at liberty to deduct from the contract price all reasonable expenses incurred by himself or his agents attending the repeated test.
Whenever any installation or equipment is operated for testing or adjusting as provided for above, the contractor shall operate the entire system for as long a period as required to prove satisfactory performance at all times in the occupied space served by that system for up to twenty-four hours a day continuously until the system is handed over.
The contractor shall provide all labour and supervision required for such operation and the employer may assign operating personnel as observers, but such observation time shall not be counted as instruction time.
After complete installation of the system all equipment shall be tested, adjusted and readjusted until it operates to the satisfaction and approval of the engineer and the client.
The contractor shall submit certificates of tests carried out to prove all equipment and certificates to be obtained from all relevant authorities and statutory bodies.
The client has the right to request destructive testing on any installation. If test yields no critical failures or danger points, test will be paid by the client. If test results are not within specification or standards entire system can be rejected and must be reinstalled by subcontractor at his own account (all related costs for the installation and rectification).
[bookmark: _Toc197690666]Section 300 - LIST OF DRAWINGS
The following drawings form part of the tender documentation of Necsa Area 26 project:
· Necsa – AREA 26 FIRST FLOOR HVAC LAYOUT REV A
[bookmark: _Toc197690667]section 400 - bill of quantities
The Necsa Area 26 First Floor Offices HVAC – BoQ – REV0 must be completed in full and returned as part of the tender submission. Failure to do so may render the tender non-compliant.
[bookmark: _Toc197690668]section 500 – Annexure
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