TECHNICAL SPECIFICATIONS

1.0
GENERAL REQUIREMENTS
· Outdoor Units should be 22HP combinations.
· Compressor should be Japan, Europe, USA or equivalent.
· Variable frequency driving technology rectifier from IOR USA.

· 05 stages oil control and balance technology to prevent the compressor, compressor must equipped with built in oil separator.
· Noise Level must not be greater than 63db.

· Auto addressing of IDUs function is mandatory.

· Ambient temperature range must be cooling upto 48°C on cooling; while -5°C for heating mode.

· Outdoor control box Max. Open to 150 degree, makes it possible to do the maintenance for the piping system directly without removing the whole control box, and creates more convenience for service. 

· Control box cooling system must be more efficient air-cooling system for control box, guarantee the control part stable and safe running. It is also less leakage risk and much easier for maintenance.
· Phase sequence detection circuit for three-phase electricity, In case of a wrong connection of the three-phase electricity wiring, it’s capable to prevent the damage of electric control devices such as main PCB, Inverter Module, as well as the compressors.
· Wall mounted Indoor unit capacity must be from 7.0 to 9kW 

1.1
SCOPE OF SERVICES
1.1.1
Supply of Equipment
The Supplier shall make all arrangements to construct and assemble the equipment from the factory of manufacturer in ready form and shall arrange the shipment up to Karachi port. If Purchaser intend to purchase equipment on F.O.R basis then transportation and insurance of equipment from Karachi port to the site “Shaheed Mohtarma Benazir Bhutto Medical College, Lyari, Karachi” is the responsibility of the Supplier and if the Purchaser intend to purchase equipment on C & F basis then transportation and insurance of equipment from Karachi port to the site “Shaheed Mohtarma Benazir Bhutto Medical College, Lyari, Karachi” is the responsibility of the Purchaser. 

1.1.2
Incidental Services
1.1.2.1
Supplier’s Responsibilities for Testing, Start-up & Commissioning
a) The Supplier shall provide written installation, testing commissioning and operating instructions, including foundation drawings as specified.

b) Upon completion of equipment installation process, the Supplier shall certify that the equipment has been installed according to the manufacturer’s instructions. Then the Supplier will depute his technical staff for testing and commissioning of the supplied equipment.  He is also required to verify the results of all the tests carried out at site on the equipment.

1.1.3
Supplier’s Guarantee

(a) The Supplier shall guarantee all equipment furnished by him under this contract against all defects in design, workmanship and materials for a period specified in schedule of requirements by providing manufacturer’s warranty for a period stated in schedule of requirements.

If such good during the above guarantee period found to be defective for the reasons stated above, the Supplier shall promptly repair or remove and replace such equipment at site without cost to the Purchaser. The equipment so required or replaced shall be in conformity with the specifications.

If after due notice the Supplier fails, within 15 days from the receipt of such a notice, to take prompt and adequate steps in order to repair or replace the defective part, the purchaser may arrange for such repair or replacement, the cost of which will be reimbursed in full by the Supplier.

The equipment to be substituted in the frame of this guarantee will remain the property of the Supplier till acceptance.

The Supplier’s guarantee does not cover the normal wear and tear.

(b) The Supplier’s liability shall be limited to the replacement of defective part they may develop in the equipment of his own work or manufacture of those of his sub Suppliers under proper use and arising solely from faulty design, material, or workmanship provided always that such defective parts are not repairable at the site, and are not essential in the meantime for commercial use of the equipment, are promptly returned to the Supplier’s or sub-Supplier’s factory unless otherwise arranged.

All replacement shall be making free of cost at the site by the Supplier and the return of defective parts to the Supplier’s or Sub-Supplier’s factory shall be the Supplier’s responsibility and shall be made at his expense. The purchaser will, however, render such assistance as necessary to expedite the same. In the case of defective parts not repairable at the site but essential in the meantime for the commercial use of the equipment, the Supplier shall replace free of cost a at the site the said defective parts before the defective parts are removed from the site.

If it becomes necessary for the Supplier to replace or renew any defective portions of the equipment under this clause the provisions of this clause will apply to the portions of the equipment so replaced or renewed until the expiration of six months from the date of such replacement or until the end of the guarantee period, whichever shall be later. If any defects are not remedied within a reasonable time, the purchaser may proceed with the work at the Supplier’s risk and expense without pre-justice to any other rights which the purchaser may have against the Supplier in respect to such defects.

If the replacement or renewals are of such character as may effect the efficiency of the equipment, the purchaser shall have the right to give to the Supplier within one month of such replacement or renewal, notice in writing that performance tests be made in which case such tests shall be carried as provided in these documents. Should such tests show that the cuts of the tests shall be borne by the purchaser, should the guarantees not be sustained, the cost of the test shall be borne by the Supplier.

No foreign exchange or duties will be paid by the purchaser for repair/replacement of defective parts during guarantee period.

1.2 
Supplier Submittals

1.2.1
Performance Data
(a) Within the time stipulated in schedule of requirements, the Supplier shall submit to the consultant for approval, technical submittal including detailed catalogues giving full information as to capacity, performance at different operating conditions, dimensions, materials, technical data and consumption data, and all information pertinent to the adequacy of the furnished equipment.

Approval rendered on submittals shall not be considered as a guarantee of conformance to contract requirements, and the said approval does not in any way relieve the Supplier from his responsibility for necessity of furnishing equipment as specified.

(b) The Supplier is required to attach to each major piece of equipment, a metal name and rating plate giving the name and address of the manufacturer, the date and rating data. All ratings shall be in the S.I. system painted lettering on any of the parts will not be permitted.

1.2.2 Foundations and Installation Drawings

                       Within the time stipulated in schedule of requirements, the Supplier shall submit to Consultant for review detailed foundation and installation drawings for the equipment. Manufacturer’s standard catalogues indicating foundation requirements and method of installation shall not be accepted in lieu of customized foundation and installation drawings. The foundation drawings for difference equipment shall be submitted within a period stated in schedule of requirements. Three copies of each drawing shall be submitted.

Equipment layout is to be detailed on installation drawings showing the exact method of installing and clearly illustrating components to be used in making of connections.

1.2.3     OPERATION AND MAINTENANCE MANUALS
Two copies of O&M Manuals including erection instructions in form of published/typed installation manual shall be provided by the Supplier to the Consultant for review at the time of delivery of equipment at site.

These instructions shall include full and detailed instructions for the guidance of the installation Supplier as to all procedures and practices to be observed in erecting, assembling and adjusting the equipment and as to the use of erection tools and plant. It shall include or to be accompanied by drawings, clearly showing erection marking and particularly in match-making and shall embody in particular full statement as to the erection tolerances to be observed.

This shall also include full instructions of the maintenance of the equipment not only during the Supplier’s warranty period but more particularly during its operating life. The directions shall be set our simply. Clearly include full list of all routine checks and their timing, direction as to fault finding, total of all routine checks, in the form of check sheets for daily, weekly, monthly, quarterly, half yearly, yearly and any other periodic checks recommended by the manufacturer. This manual should recommended by and complete instructions for trouble-shooting and maintenance of all necessary adjustment to the equipment. This should also include complete catalogues with spare parts with exploded views of the equipment and relevant parts numbers to facilitate identification and ordering standards throughout the operating life of the equipment.

2.0
Detailed Specifications

2.1
GENERAL
2.1.1
All equipment shall be of such overall dimensions, operating weights service area requirements and configuration that it can be located where shown on the plans without any adverse effect on its performance and clearance requirements. Electrical input KW shall not exceed KW listed in Schedules. Any change in other trades work, anticipated by offering alternate equipment shall be estimated by the Supplier and its cost shall be included in the quoted price for HVAC works.

2.1.2
All equipment supplied under this section shall be brand new, factory manufactured and factory assembled and complete in all respects. The type, characteristics, capacity rating, component sections of all equipment shall be as scheduled in the drawings.

2.1.3
All equipment furnished by the Supplier shall include vibration isolation mounting, pads, anchors bolts frames or any other mounting or supporting accessories.

2.1.4
All power driven equipment shall include motor drives, and motor foundation bases and accessories.

2.2
VARIABLE REFRIGERANT FLOW (VRF) SYSTEM 

2.2.1
GENERAL 
The Variable Refrigerant Flow (VRF) System shall be R410A refrigerant based Multi Split Unit System, The systems shall comprise of one or a number of outdoor units connected via interconnecting refrigeration pipe work to multiple indoor units using simple Y or Header type branch pipe connectors. Y Connectors (as per drawings/manufacturer’s recommendations) shall be supplied with A/C units. The systems shall be complete with all the necessary electronic controls board and control wiring to maintain the design room conditions without external controller.

2.2.2
OUTDOOR UNITS
The units shall be air-cooled type incorporating heat exchanger coils manufactured from copper tubes and aluminium fins, The unit casing shall be manufactured from (70µ) polyester powder coated baked enamel finish sheet steel in order to have a high corrosion resistance and to protect against salt laden environment close to where the units may be installed. The colour shall be manufacturer’s standard ‘off white’. The air outlet grilles shall have plastic coated guards.

All outdoor units are to be permanently marked with an identification number. The removable access panels are also to be marked with the same number.

The outdoor units are to be Variable Refrigerant Flow (VRF) All DC Inverter based centralized combination of Multiple Outdoor Units of capacities given in schedules. The compressor should be All DC Inverter type with new gas considering the stability & performance.
The outdoor unit shall have all DC Inverter compressors electronically controlled and capable of changing output linearly to follow the variation of cooling and heating requirements. 
The capacity control of the outdoor units will be inverter frequency controlled and shall be determined electronically by sensing operational temperatures, pressures and ambient temperature and monitoring requirements for the indoor units.
The outdoor unit shall be cooling and heating type to provide cooling in summer and heating in winter. In order to avoid the conflict between cooling mode and heating mode in transaction seasons, the outdoor unit shall have the function of mode lock, to lock the cooling mode or heating mode, or the operator can choose the mode to lock according to the requirement of the building.
The units shall be complete with electronic expansion valve(s), oil separator(s), high pressure switches, fan motor safety devices, over current relay, inverter overload protection, fuses, necessary solenoid valves, refrigerant shutoff valves, re-cycling guard timer and all necessary sensors for a safe and trouble free operation. The outdoor unit shall be with mechanical 3 phase protectors in order to protect compressors and ensure stable operation under the poor power supply condition.
The outdoor unit shall be with workable ambient temperature above 48℃.The capacity control of the outdoor units shall be stepless controlled and shall be determined electronically by sensing operational temperatures, pressure and ambient temperature and monitoring requirements of the indoor units. 
The access to the internal components for maintenance purposes shall be by removable panels.

It shall be possible to connect up to 64 indoor units, capacity permitting, to one refrigerant system.
The outdoor unit shall have full capacity control to meet the load fluctuation up to 130% and indoor unit individual control.

All compressor shall be inverter driven capable of 10~130% continuous capacity Output. These units will incorporate one or two DC inverter driven motor (variable frequency)
The control PCB, the power and control wiring terminals shall be provided in an electrical box attached to the front of the unit with inspection window. The control box should be designed for easy open & maintenance. If the control box can open like a door, that will be more preferred.
The compressors should be all front side of the unit in order to provide convenient maintenance.
The ODU should be standard with power phase failure protection inside PCB in order to protect the compressor & inverter module from the damage of wrong phase, lack phase, reverse phase & voltage fluctuation considering the unstable power supply in Pakistan market.

In order to provide more convenience for installation, the total pipe length of this system should be no less than 1000m, the height difference between IDU & ODU should be no less than 100m, and the height difference between IDUs should be no less than 40m.
The unit should have backup operation function for some emergency operation; double backup function is more preferred.
The function mode lock of cooling only, heating only, cooling in priority, Heating in priority, vote mode and silent mode shall be available.  

2.2.3
CONTROLLER FOR OUTDOOR UNITS

The units shall be equipped with Auto Restart function, which allows the unit to start in the same mode prior to the power failure.

Digital thermostat:  Units shall be controlled with user friendly, wall mounted microprocessor based LCD, wired remote controller. The wired remote controller shall be slim having at least following features.

· Self-diagnosis function.

· Operation indication.

2.2.4
INDOOR UNITS
The following type of indoor units can be used for this type of system;

2.2.4.1 FOUR WAY DISCHARGE CASSETTE
The unit casing shall be manufactured from galvanized steel plate and shall be fully insulated. Facility shall be provided for duct connection for introduction of the fresh air in the unit and branch ductwork from the unit. 

The fan shall be of the propeller type, statically and dynamically balanced to ensure low noise and vibration free operation.

The heat exchanger coils will be manufactured from copper tubes and aluminium fins. It shall have electronic expansion valve to control refrigerant flow rate in response to the load variation in the conditioned space. The expansion valve shall be controlled by an integral computerized control system to maintain correct room temperature.

The low profile dedicated decoration panel shall be provided for each unit. The decoration panel shall incorporate the return air grille and supply air louvers. A facility shall be provided to automatically swing the supply air louvers or lock them at a desired angle to ensure even distribution of the airflow.

A condensate lift pump shall be provided within the unit and shall be capable of discharging at a height of at least 750 mm above the drain outlet.

The air filters shall be incorporated within the unit and shall be mould resistant washable resin net type.

2.2.4.2 MEDIUM STATIC DUCTED TYPE
The unit casing shall be manufactured from galvanized steel plate and shall be fully insulated. Facility shall be provided for duct connection for introduction of the fresh air in the unit and branch ductwork from the unit. The return air to the unit shall be through the bottom/back of the unit as per manufacturer’s standard. 

The heat exchanger coils will be manufactured from copper tubes and aluminium fins. It shall have electronic expansion valve to control refrigerant flow rate in response to the load variation in the conditioned space. The expansion valve shall be controlled by an integral computerized control system to maintain correct room temperature.

The air filters shall be incorporated within the unit and shall be mould resistant washable resin net type. Air return direction is optional between bottom and rear in site. 
When using the rear return air configuration a separate filter frame with 25 mm glass fibre throwaway type filter shall be provided for onsite installation. A blanking plate shall be provided for the bottom opening. This blanking plate must be removable for access to the internal components of the unit.
A condensate lift pump shall be provided within the unit and shall be capable of discharging at a height of at least 500 mm above the drain outlet.
2.2.4.3 WALL MOUNTED TYPE 
The unit casing shall be manufactured from heat resistant plastic. The casing colour shall be white. 

The fan shall be cross flow centrifugal type, statically and dynamically balanced to ensure low noise and vibration free operation.

The heat exchanger coils will be manufactured from copper tubes and aluminium fins. It shall have electronic expansion valve inbuilt to control refrigerant flow rate in response to the load variation in the conditioned space. The expansion valve shall be controlled by an integral computerized control system to maintain correct room temperature.
The condensate shall be drained from the unit run directly to the foul water drain as indicated.

The air filters shall be incorporated within the unit and shall be washable resin net type.

2.2.4.4 CONTROLLER FOR INDOOR UNITS
Digital thermostat:  Units shall be controlled with user friendly, wall mounted microprocessor based LCD, wired remote controller. The remote controller shall be slim having the following features;

· 24 hour ON / OFF timer.

· Operation indication.

· Room temperature setting.

· Key lock function.

· Speed fan control.

· Auto swing

· Clean filter indication
· Remote signal receiving from wireless remoter controller
· Address setting for indoor unit
· User friendly backlight
· Room temperature sensor inbuilt.  (follow me function)
The wireless remote control should be available as an option, if required. 
Address setting shall be available manually via wireless remote controller for easy commissioning.
Essential function of PCB
· Remote ON/OFF.
· Alarm function.
· Auto restart.
· Auto Addressing and Manual Addressing.
2.2.5 CENTROL CONTROL
2.2.5.1 CONTROL CONTROLLER FOR INDOOR UNITS
The LCD remote controller shall be able to control up to 64 indoor units as a group, indicates running status included unit failure. It shall also be possible to select cooling, heating and fan only. Also mode lock, key lock and timer functions are essential. The controller shall be with easy installation, available for connected with either indoor unit or outdoor unit.
2.2.5.1 NETWORK BASED CENTROL CONTROLLER
Multi-functional centralized control software shall be supplied if mentioned in BOQ. 

It will provide the following features:

Start/stop operation, set point control, cool/heat mode selection, fan speed setting, air flow direction setting and enabling/disabling operation of the remote.

Monitoring of operation status of the indoor units and error code of the group or the zone with 
Comprehensive timer function to start/stop the air conditioning systems. This can be set for year, month, and day of week, hour and minute. This will enable normal day-to-day time clock functions as well as yearly holiday set up...
Power proportional distribution with optional memory card and external kW hour meters, shall be provided if mentioned in BOQ.

The control software shall be installed on single PC with interface accessories which provide web access for web browsers. Remoter access function through DLS or VPN shall be provided if mentioned.
The control software shall be with capability to control units up to group of max. 64 refrigerant systems, 256 outdoor units and 1024 indoor units.
2.2.6
APPROVED MANUFACTURER (VRF SYSTEM)
The VRF system shall be imported quality approved by the respected consultant or subject to approval of the Engineer. Contractors are bound to select VRF system from one of the approved manufacturer’s given hereunder:
Europe

USA

Japan or approved equivalent 
GENERAL CONDITIONS OF AIR CONDITIONING & VENTILATION WORK

1.
General
Supply, installation, testing and commissioning of Air conditioning and Ventilation works as per the conditions and specifications laid in this section and in other sections and as per instruction of Consultant.

2.
Scope of Works
The contractor shall provide all materials and equipment: perform all the works necessary for the execution and completion including testing and commissioning of all air conditioning works as shown on drawings, specified herein and to the satisfaction the Consultant. The air conditioning work includes but not limited to the followings:

a.
Design, Supply & Installation of VRF System 
b.
Control and Power Wiring 
c.
Refrigerant piping with insulation 
3.
Related Works
The contractor shall include the cost of all related works in his bid, which are necessary to complete the air conditioning systems in all respects. The related works include but not limited to the followings:

i.
Excavating, digging, in masonry or RCC walls or Slabs, backfiring, wherever pipes ducts are to be run underground or through walls/roof.

ii.
Chiselling, cutting, patching, keeping pipe sleeves and making good whereas required. iii.
Electrical supply and control wiring in PVC/ G.I conduits, isolator and starters.

iv.
       Painting whereas required.

v.
Supports, hangers, anchor and foundations of equipment. 
vi.
Making co-ordination with all other trades.

vii.
Instrumentation of the system.

viii.
Making Shop and As-built Drawings. 

ix.
Testing, Balancing and Commissioning.

4.
Refrigerant Piping
Copper pipes conforming to ASTM standard B88 type K, L & M with brazing joints shall be used for the refrigerant (gas + liquid) lines. Both pipes shall be insulated with 10mm thick slip-on expanded foam rubber insulation having the thermal conductance of 0.04 W/m.k. copper pipe and Insulation thickness are as follow.
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The indoor insulation shall be covered with PVC self-adhesive finishing tape with 20% overlap. The insulation exposed to the weather shall be further protected with the covering of 26 SWG Aluminium cladding.

The entry points of the refrigerant pipes to the building shall be completely water tight so that rain water should not be entered in the building.

e.
Condensate Drain Pipe

UPVC Sch. 40 pipes with solvent cement joints shall be used for condensate drain from the evaporative unit. Near to the drain tray, an U- trap with min. 50 mm. water seal shall be installed. The entire length of the drain pipe shall be covered with 10mm thick slip-on expanded foam rubber insulation having the thermal conductance of 0.04 W/m. K.

The indoor-insulated drainpipe shall be covered with PVC self-adhesive finishing tape with 20% overlap. The insulation exposed to the weather shall be further protected with the covering of 26 SWG Aluminium cladding.

The exit points of the insulated drain pipes from the building shall be completely water tight so that rain water should not be entered in the building.
ELECTRIC WIRING:
11.1    The Contractor shall be responsible for complete electric wiring and earthing of the plant equipment and controls. The Employer shall only provide 3 phase and neutral, 4 wire supply point(s) at locations shown on the drawings and detailed elsewhere in the documents.

11.2    The electric wiring shall be carried out in conduit, sheet metal channel, cable tray, or GI piping, all wiring buried in the floor to be in GI piping. The wire sizes shall be selected for satisfactory operation at least 110 deg. of ambient temperature. The wiring and earthing shall be carried out according to the requirements of any local code and Pakistan PWD Schedule.

11.3    The terminal connections for motors, and where required, for starters, shall be made in flexible conduit. The terminal wiring for 230 volts, 1 phase fractional horse power motors, such as fan-coil unit fan motors and their starter control switches, can be exposed PVC insulation and sheathed wiring, connections protected within the terminal box so that no line lead is exposed.

11.4    The wiring for electric/electronic automatic controls shall preferably be with single conductor wire which may be PVC insulated with conduit, exposed shielded or exposed PVC insulated and sheathed wiring in accordance with the recommendations of the control manufacturer. The live connections shall be protected by the cover plates to avoid any hazard. The wiring outside the plant rooms or fan coil unit enclosures must be in conduit to avoid any mechanical damage.

11.5    All control boards shall be factory fabricated.
11.6    On each control board, incoming supply shall have air circuit breaker if the rating required is 200 A or more, and moulded case circuit breaker in case of lower rating. Appropriate short circuit under voltage and thermal overload protection shall be provided.  All breakers shall be of continuous type.  The disconnect switch may be rotary type for 100 Amps, and lower rating. The fuses to be of the HRC time lag link type according to BS 88: 1952 and ASTA-20 certified. Two sets of replacement HRC fuses shall be supplied as spare for each disconnect switch. The Consultant may allow the use of high repute capacity, heavy continuous duty type, and moulded case circuit breakers.

11.7    Single phasing prevented relay shall be provided for each 3-phase circuit of 1 HP and above rating.  The Contractor shall supply and install necessary electric control boards, circuit breakers, disconnect switches, fuses, MCBs, earthing, etc. to complete the work. It would be required where possible, to mount all the circuit breakers, disconnect switches, fuses, starters, switches, relays, and controls in one machine room on the control board for ease of operation.

11.8    The control boards shall be of design and construction to provide easy access to all internal components for servicing and replacement. The large size boards to have multi-panel type construction. The board shall have hinged access doors at the front, swing not exceeding 10”, and of design that all work, servicing, maintenance, replacement, additions, and alternations can be carried out from the front without requiring access from back. The back panel shall be bolted and easily removable. The board to have protected bus bars. The board to have indicating name plates for all items. Adequate front face illumination lights and internal lights shall be provided, if required. All circuits shall be numbered and tags fixed with the wires for identification. The main control board in the central plant room to have one 30 Amps, 3 phase service outlet with disconnect switch, fuses and 4 pole quick disconnect coupling, and two 15 Amps. And one amp 3 pin, single phase, service outlets with on-off switches and fuses. The control boards in the air handling unit rooms, plant rooms, etc. shall have one 15 Amp 3 pin single phase service outlet with on-off switch and fuse. Six sets of complete details of wiring diagrams fuse. Six sets of complete details of wiring diagrams for each board shall be supplied to the Employer and one set to be kept in a pocket in the respective board.

11.9    The Contractor shall be responsible for the complete power and control electric wiring of the air conditioning plants as required for the air conditioning system.

11.10 For remotely located equipment, a power point shall be supplied near each unit or where indicated on the drawings and wiring onwards shall be the responsibility of the air conditioning contractor. This will also include all wiring from secondary panels to central control panel.

11.11 The electrification work shall be carried out by a licensed workman, authorized to undertake such work under the provision of Pakistan Electricity Act and Rules.
11.12 All control boards shall be as fabricated by as per approved list. Wires and cables shall be as manufactured by Pakistan Cables Limited, New Age, Fast Cable or approved equal.

11.13 The Contractor shall submit schematic electric wiring diagram, manufacturers construction drawings, technical literature for all components proposed to be used, to Consultants for checking and approval before the fabrication of boards is commenced.  The  work  will  be  carried  out  only  in  accordance  with  the approved drawings and components.

14.      COMMISSIONING AND PERFORMANCE TESTS
14.1    The air-conditioning system described in this specification and shown on the drawings shall be commissioned. A program for the commissioning, and any specified tests, shall be prepared and this shall be incorporated in the contract program following approval by the Engineer.

14.2    Commissioning shall mean the advancement of all the building services system, from the state of static completion to full working order, adjusted to the design requirements, which are given.

14.3      The cost of providing all instruments and associated equipment whether of a temporary and/or permanent nature, attendance of any specialists, and for the provision of test points required for; the commissioning; and testing, shall be included in the tender. A recent calibration certificate for each instrument shall be available for inspection.
	COMPLIANCE SHEET FOR VRF SYSTEM

	Requirement
	Offered by Supplier

	 Outdoor Units should be 22-HP combinations.
	 

	Compressor origin must be imported quality approved by respected consultant 
	 

	Variable frequency driving technology rectifier from IOR USA.
	 

	05 stages oil control and balance technology to prevent the compressor, compressor must equipped with built in oil separator.
	 

	Noise Level must not be greater than 63db.
	 

	Auto addressing of IDUs function is mandatory.
	 

	 Ambient temperature range must be upto 48°C on cooling; while -5°C for heating mode.
	 

	Outdoor control box Max. open to 150 degree, makes it possible to do the maintenance for the piping system directly without removing the whole control box, creates more convenience for service. 
	 

	Control box cooling system must be More efficient air-cooling (heat sink) system for control box, guarantee the control part stable and safe running. It is also less leakage risk and much easier for maintenance.
	 

	Phase sequence detection circuit for three-phase electricity, In case of a wrong connection of the three-phase electricity wiring, it’s capable to prevent the damage of electric control devices such as main PCB, Inverter Module, as well as the compressors.
	 

	Wall mounted Indoor unit capacity must be from 7.0 to 9kW 
	 

	
	

	Note:
	

	Tenderer must provide above compliance otherwise clients have the right to disqualify or reject the tender. 


LIST OF APPROVED ORIGINS FOR MATERIAL:

	S.NO.
	EQUIPMENT / MATERIAL
	RECOMMENDED MANUFACTURERS


	1


	VARIABLE REFRIGERANT FLOW (VRF) SPLIT SYSTEM AIR-CONDITIONER
	Imported quality approved by the respected consultant.

	2
	COPPER FOAM INSULATION 

	Imported quality approved by the respected consultant.

	3
	COPPER PIPING & FITTINGS 

	Imported quality approved by the respected consultant.

	4
	HANGERS & SUPPORTS

	Imported quality approved by the respected consultant.


	5
	VIBRATION ISOLATION
	Imported quality approved by the respected consultant.

	6
	MOTOR CONTROL CENTER (MCC)
	Imported quality approved by the respected consultant.



