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D. AIR-CONDITIONING SYSTEM 
TECHNICAL SPECIFICATION

S-01: Air Cooled Screw Chiller 
Supply and installation factory assembled, single package, air cooled screw chiller of having cooling capacity and other specific characteristic as mentioned in the schedule of bill of quantity and shall install them as indicated on the plan of the plant room of roof top of the building. The unit shall be as per detail specifications henceforth stated. 

Air-cooled screw chillers shall be completely factory package with screw compressor (semi-hermetic/hermetic type), motor lubrication system, cooler, condenser (air cooled), vibration isolators, microprocessor control panel with instrumentation etc, Complete in all respect. The unit shall have oil lubrication system to cool, seal and lubricate bearings. Unit shall be complete with oil separator, oil cooler, oil separator, oil cooler; oil injection free compressor may also be acceptable. The evaporation fouling factor shall be 0.00025 as per ARI 550-90. The chiller shall use HFC-134a/HCFC-22 as refrigerant. The unit shall also be complete with a secondary suction port between the primary compressor suction and discharge port. This shall be used with an economizer. The chiller shall have independent side valve for each compression chamber. The unit shall have electronic expansion valve. The unit shall be complete with in built microprocessor, which indicate & diagnosis and operating conditions and be integrated with DOC system. Application software shall be time of day scheduling, duty cycle. Demand limiting PID control loops and shall have adaptive control. 

The unit shall be direct gear drive with two independent circuits with evaporator; condenser and a unit mounted motor starter, refrigerant charged, factory run tested and ready for operation. Unit shall be rated with ARI 550-90 or-equivalent. The refrigerant circuit shall have all standard safety devices. 

Each chiller shall bear permanently attached metal plates that state name of manufacturer, country of origin, unit model number, manufacturing serial number and refrigerant used. Equipment and installation shall be in compliance with safety code for mechanical refrigeration, ASHRAE-15 (latest edition). 

Evaporator shall have shell and tube heat exchange with internally finned copper tubes, rolled expanded in to the tube sheet. Maximum operating pressure refrigerant side shall be 225psig, water side 175 psig and shall have 3/4'' thermal insulation of flexible closed cell foam. The alter pipe shall have flanged connection's the water pressure drop in the evaporator shall not more than 10.5 ft of water. 

Air-cooled condenser coils shall be copper tubes expanded into aluminum fins. The fans shall be with direct drive discharge with totally enclosed air drive motor, having class "F" insulation and all protections. The refrigerant pipe shall be tested at 275 psig.

The panel shall provide all control and safety functions including start-up and shut-down. Leaving chilled water control, compressor and expansion valve modulation, fans sequencing, anti-recycle logic, automatic lead/lag compressor starting and load limiting, unit protective functions shall include loss of chilled water flow, evaporator freezing, loss of refrigerant, low and high refrigerant pressure, compressor starting and running, over current, phase loss, phase unbalance, phase reversal and loss of Iii flow. Control panel shall be with clear language display indicating operating data points including chilled water set point current limit set point, leaving chilled water temperature, evaporator and condenser refrigerant pressure and temperature. 

Starter panel shall unit mounted, panel shall contain part winding type motor starter, single source power supply 3-phase current transformer for motor over load protection. The unit shall be completed with shear type vibration isolators, flow switch, voltage protection, discharge service valve and all other standard accessories. Unit shall be factory run tested under load before shipment. Unit operation and all control functions shall be factory checked and set. 

Motor rating shall be 400 ± 10% V/50 H Z/3 PH power.
S-02: Centrifugal pump
Supply and install as shown on the plans horizontal type end suction or double suction single stage centrifugal pumps of capacities and specific character sticks as mentioned in the Tender Schedule. Each unit shall be complete with motor, steel base, coupling guard and all other standard components. 

Safe working pressure for each pump shall not be less than 200 psig. Pump shall operate at a maximum synchronous speed of 1500 rpm. A unit opening at a lesser rotating speed will be considered, but is no event a pump at more than the maximum speed specified will be acceptable. 

Pumps shall be standard type with bronze fitted construction. Pump casing shall be constructed of cast iron having minimum tensile strength of 35,000 psi and shall be or sufficient thickness to withstand stresses and strains at full operating pressure. Casings shall be subject to hydrostatic pressure test at 150% of the specified duty point. Impeller shall be of vacuum cast bronze. Impeller shall be dynamically balanced and securely fastened to the shaft by key screw locked shaft sleeves. The vanes shall be designed to reduce noise. 

The pump shaft shall be made of high grade, high strength carbon steel, accurately machined to give a true running rotating element. The shaft shall be protected from wear by bronze sleeves. Teflon gaskets shall be provided between the impeller hub and the shaft sleeves to prevent pumped liquid from corroding the shaft. Pump shall be equipped with easily renewable bronze casing rings so designed that hydraulic pressure will seat them against a shoulder in the pump case around the full periphery of the bearing ring the bearing ring shall be licked in place by doling to prevent rotation. The rotating element shall be mounted in heavy duty grease lubricated ball bearing and shall be equipped with water signers on side next to pump glands. Bearing housing shall be so designed to flush lubricant through and provide continuous cleaning a bearing surfaces and maximum protection against, overheating. The bearing housing shall be of cast iron and shall be furnished with a set of regress able bearing for both radial and thrust loads. The bearing shall have an average life of 250,000 hours and shall be mounted in machined, moisture and dust proof housings. The housings are to have register fits and then be bolted to the pump casing to ensure permanent alignment. Pump, motor and spacer coupling shall be mounted on a common heavy base plate of structural steel. Pump and motor must be checked for alignment after pump base has been installed and grouted in place, in accordance with the standards of the Hydraulic Institute. There shall be no strain transmitted to the pumps. 

Each pump shall be flexible coupled to a standard horizontal NEMS motor of appropriate horse power. The motor shallot overload at the maximum water capacity and head. Each unit shall contain magnetic starter. The motor power shall be 360V/440V-3 phase-50Hz. 

The tenderer shall submit detail catalogues, showing dimensions and performance curves of their offered pumps, along with their tender offer. 
INSTALLATION:
Pump shall be installed following the manufacture recommendation.

Access or service space shall be provided around pumping unit to make sure that no cavitations and vapor binding at eye of impeller. 

Suction and discharge pipe which is bigger than pump connection shall be equipped with reducer. 

Shut-off valve and strainer shall have the same size of suction pipe, Check valve and shut of valve shall have to same size of discharge pipe. 

Flexible connection shall be installed on both the suction and on the discharge pipe. 

Automatic air vent shall be put on the top of pumps casing also, drawn connection shall be put on the bottom of pump casing. 

Pump shall be permanently fixed to the inertia base which is supported of spring, isolator. The spring isolator shall be supported by concrete foundation. 

S-03: CHILLED WATER FAN COIL UNIT
Supply and install chilled water fan coil units and other specified characteristics as mentioned in the equipment schedule. Each unit shall contain chilled water coil, insulated condensed drain pan, filter, forward curve centrifugal type fans with multi speed motor (s), thermostatic operation control switch, chilled water solenoid valves, chilled water stop valves, balancing valves, two unions for piping connection brackets for hanging etc, along with all other standard accessories. The thermostatic control switch shall be remote wall mounted type. 
Frame and Casing: The frame shall be sturdily constructed of galvanized angle steel of not less than 1.6mm (0.064 inch). The frame contacting the cool air shall be insulated and nay surfaces of frame that touch moisture or water have to be enameled with an anti corrosive material. The casing shall be made of galvanized steel sheet or steel sheet processed by means of the baked on enamel shall be not less than 1.2 mm (0.048 inch). The casing contacting the cool air shall be insulated, the casing shall be of a sufficient size to enclose all piping and shall have access door for piping and control. All panel or access doors shall be easily and quickly removable for inspection and access to all internal parts. 
Insulation and confess able main fan: All surfaces of casing and frame which is in contact, with the cool air shall be insulated in side in order to protect condensation. Insulation material shall be either closed cell insulation or polyurethane foam (fire retardant type and insulation thickness shall not be less than 19mm 3/4"). Fully provided under the entire cooling coil, the condensate drain pan shall be fabricated from a minimum 1.2 mm (0.048 inch) thick galvanized steel sheet. The pan shall have upstanding edge and shall be high enough to protect condensate over flow, the pan shall be provided a drain connecting with its plug at least 2 pieces. The upper surface of pan contacting the water shall be enameled with anti corrosive material and underside of this pan shall be fully insulated with fire retardant insulation.
Cooling Coil: The cooling coil shall be of the seamless copper tube with outside diameter of not less than 15.8 mm (1/2 inch). Mechanically bond on the copper tube, the fin shall be aluminum plate type. The quantity of fin shall be 9 a 14 fins per inch. The cooling coil shall be tested for air pressure 1445 kpa (210 psig). Coil face velocity shall not exceed 225 m/s at maximum speed.
Installation: The contractor shall be responsible for supply and installation of the unit as per day one diagram including supply of 3 electrical cables switches etc. Complete in all respect.
S-04: CENTRIFUGAL FAN:
Furnish and install Centrifugal as shown on the plans. Each unit shall have air handling capacity and other characteristics as mentioned in the schedule.
General specifications: Centrifugal fan shall be complete with centrifugal forward curved centrifugal fan and fan motor installed in it and other components as described the drawing and schedule. 

Unit casing and fan sections: Unit casing shall be constructed of sectionalized heavy gauge, mill galvanized steel formed panels 1 plastic and shall be rigidly braced with external hat channels and bolted. Casing panel shall be easily removable for access to the interior of the unit. All casing panels shall be gasket. All external surfaces shall be coated with air dry enamel paint.

FAN SECTION 

Fan motor shall be factory installed on side rails with two adjusting screws. 

Palel shall be location the draive side of the unit to permit removal of the fan wheel, motor and draive. 

Bearing shall be self aligning regreaseable type and shall have an average life of 200,000 hours at design operating conditions. 

Shaft shall be of solid steel turned ground and polished. Drive shall be selected to have a minimum service factor of 1. based on brake horse power, Fan wheels shall be designed for continuous operation at the maximum rated fan speed and motor horse power. Fans and shaft shall be selected to operate at least 25% be low the first critical speed. Fan wheels and shafts shall be statically and dynamically balanced as an assembly. Out let velocity of discharged air shall not be more thank 10 meter per second.
The unit shall be complete with starting panel containing magnetic starter and other safety devices for the fan motor. 

The supply power for motor shall be 360V/440V-3PH-50Hz. 

The bidders shall submit catalog with expanded performance data of their offered units. 

The contractor shall be responsible for installation of the fans including supply and installation of accessories.
S-05: EXHAUST FAN:
Toilet exhaust fan shall be propeller type. The unit shall the installation work shall be complete with franing, power cabling. The unit shall be carried installed, commissioned as per instructs of engineer in charge. All the related civil work shall be included with the job. Power supply shall be 220-230V/1ph/50Hz. 
S-06: CEILING MOUNTED SUPPLY AIR DIFFUSER 

Furnish and install ceiling mounted square/rectangular supply air diffusers as per ceiling plan of difference floors. Diffusers shall be constructed of extruded aluminum with extended cone. It shall have antismudge ring, Diffusers shall contain neck dampers for adjustment of air flow quantity and balancing. It shall be of such construction that easy installation and adjustment is possible. It shall have a very good aesthetic look the contractor shall be responsible for complete installation of the item including supply of all materials and construction.
S-07: WALL MOUNTED SUPPLY AIR GRILLE 
Furnish and install wall mounted supply air grille as per air - distribution system plan of different floors. The Grilles shall be constructed of extruded aluminum. It shall have autismudge ring and shall contain neck damper for adjustment of air flow quantity and balancing the grilles shall be adjustment of direction of air throw. It shall be of such construction that easy installation and adjustment is possible. It shall have a very good aesthetic look. The contractor shall be responsible for complete installation of the item insulting supply of all materials and consumable. 

S-08: CEILING MOUNTED RETURN/EXHAUST AIR DIFFUSER 

Furnish and install ceiling mounted square/rectangular return air grilles of different sizes as per ceiling plans of different floors. Grilles shall be constructed of extruded aluminum. It shall contain neck damper for adjustment and balancing of air flow. It shall have antismudge ring. It shall be of such Construction that easy installation and adjustment is possible and gives good aesthetic look. The Contractor shall be responsible for complete installation of the item including supply of all materials and consumable. 
S-09: FRESH AIR LOUVER 
Furnish and install fresh air louvers made of extrude aluminum on the walls was shown on drawing. Contractor shall be responsible for installation of louvers on the walls including supply and installation of birds screen made of steel the wire mesh with its steel frame shall be coated with approved quality synthetic enamel paint. The contractor shall supply all materials and consumable.
S-10: Y-STRAINERS 
Y -Strainers shall be flanged end type and shall be made of cast-iron or high grade steel with stainless steel screen and shall be able ton withstand 175 psig working pressure. The strainer shall be U- type and shall have blow of cock for time to time bleeding of water. The screen shall be made of stainless steel and shall have required size and number of meshes. It shall be fitted to pipe line with the help of flanges and gaskets. The Contractor shall be responsible for complete installation of strainers including supply off all materials and consumable within the price quoted. 

S-11: FLEXIBLE PIPE CONNECTOR 

Flexible Joints shall be flanged end type and shall be suitable for absorbing shock and water hammering and shall resuce vibration transmission to the water pope. It shall be able to with stand at least 200 psig working pressure. It shall be fitted to pipe line with the help of flanges and gaskets. The contractor shall be responsible for complete installation of it including supply of all materials and consumable within the price quoted. 
S-12: WATER VALVES 
Supply and install water valves of different sizes ass per drawings and requirements. The valves shall be made of steel or cast iron with bronze fittings. Each valves shall be strong enough to with stand internal working pressure 0 at least 200 psig and shall not leak at this pressure. Valves of sizes 2.5" dia and above shall e flanged end type and shall be fitted to the pipe line by means of proper flanges and gaskets. Valves lower than-2.5'' dia shall be threaded type. The contractor shall be responsible for supply and welding of flanges to the pipes for installation of water valves including supply of all materials and consumable at the price quoted. 

S-13: SOLENOID VALVE 
Supply and installation solenoid type two way valves as per layout drawing and instructions of Engineer-in-​charge. The body of the valve shall be of bronze construction. The unit shall be complete with solenoid, valve and all other standard accessories. The valve shall open the passage for water flow when electricity passes though the coil of the solenoid and close the passage for water flow when electricity to the solenoid is cut of. Contractor shall be fully responsible for installation of these units including supply of all materials and consumable. 
S-15: PRESSURE BALANCING VALVE
Supply, install, test and commission STAD or bell gusset type flow balancing valve as per diagram of the hydraulic system. The valves shall be cast iron/bronze complete with orifice plate, manometer tapping and adjustment wheel, the orifice plate shall be of stainless steel. Contractor shall be responsible for adjustment and balancing of flow. They shall be responsible for arranging all necessary tools and related calculating and adjustment device for this purpose. 
S-15: METERING DEVICES 
S-15 (a)
Flow meter shall be direct insertion and pipe mounted type with facility for direct reading of water flow. The flow meter shall read the water flow in US gpm or l/s. The flow meter shall be 15mm NPT connection with 1" long nipple, bushing, impact tubin etc. The flow meter shall be able to withstand and work at 1378 kPa working pressure. The contractor shall be responsible for complete installation of flow meters including supply and installation of all consumable.
S-15 (b)
Pipe Thermometers shall be mercury tube type with adjustable angle hinge assembly or remote bulb sensing type. It shall be complete with stem and all other standard components for installation in water pipe line. The range of the thermometers shall be 00-65°C. The contractor shall be responsible for complete installation of thermometer to pipe line including supply and installation of all consumable.
S-15 (c)
Pressure gages shall be dial type and shall have stainless steel case and ring. It shall have white dial of not less than 100mm dia with black markings. The pointer shall be of stainless steel and shall be red tipped. The range of the pressure gage shall be 0-1040 KPa. The contractor shall be responsible for installation of pressure gages in the water lines at the places shown in the drainages including supply and installation of all consumable. 

S-15(d)

Duct thermometer shall be dial type and shall be suitable to read air temperature from 0° to 40°C. The unit shall be complete with a minimum 100mm dia dial for temperature reading, remote sensing build, capillary tube and mounting accessories etc complete in all respect. The contractor shall be responsible for complete installation of duct thermometers including supply and installation of consumable. 
S-16: AUTOMATIC AIR VENT

Automatic air vent shall be of direct acting float type. 

Float ball with associated components shall be made of stainless steel. Body and cover plate shall be made of cast iron. 

Inlet pip shall be of 20mm (3/4 inch) sizes. 

Shut-off valve shall be installed at the highest point of piping system or specified location shown on the drawing.
S-17: METAL DUCTS
Supply and install metal ducts made of galvanized plain iron sheets of appropriate thickness. The thickness and weight of the galvanized iron sheets used for different sizes of ducts shall be according to the following specification
	
	
	

	Dimension of the longer side of duct (inch) 
	Thickness of sheet (US gage) 
	Weight (1b/sft) 

	Upto 30 
	24 
	1.156 

	31-54 
	22 
	1.406 

	55-84 
	20 
	1.656 

	85 and up 
	18 
	2.156 


The duct shall be constructed and installed as per drawing and specification. All cutting in wall including making holes and mending good all damages shall be carried out by the contractor to the satisfaction of the Employer. The longitudinal section shall be folded and locked seam joints. Rivets between the metal sheet and flanged shall be 3" center to center. 
The transverse section shall have joints as per following specification: 
	Dimension of longest side of duct (inch)
	Height of flanges
	Maximum length of duct section (inch)
	Size of angles iron
	Spacing of ¼ inch dia screw (inch)

	Upto 30 
	1
	60
	1" x 1" x 1/8"
	6" c/c

	31-90
	1-1/2 
	60
	1-1/2" x 1-1/2" x 1/8"
	6" c/c

	91 and up 
	2
	30
	
	6" c/c


The joints shall be air tight and sealed, using 1/8" thick rubber gasket and other sealant. Ducts with sides larger than 18" shall be cross broken. Duct shall be slip joint and duct side larger than 18" shall be flanged type joint. 

All necessary bends, tees, elbow shall be fabricated and installed under this item. Reducers shall be constructed so as to ensure that the angle of anyone side does not exceed 15 deg. With the axis of the duct Fabrication of all bends and reducers shall flow applicable standards of ASHRAE Care shall be taken to ensure smooth metal edge without any sharp metal edge extruding from the duct.
Material of duct support, hanger etc shall be angle iron of following sizes and shall be used for duct suspension of interval not more than 5 ft but always at two ends on any bends: 

	-- 
	Size of angle iron 

	Dimension of longer side of the duct (inch) 
	

	31-90 
	1"x1"x1/8" 

	91 and up 
	1-1/2"x 1-1/2" x 1/8" 

	31-90 
	2"x2"x1/4" 


All ducts supports, hangers etc. Shall be installed by supplying two coats of synthetic enamel paint on a coat of primer after cleaning in method approved by the Employers representative. Corner of the angle iron frame shall be welded joints and ground smooth. 

Approved type anchor bolts shall be used for suspension of the duct support from ceiling. At each duct suspension of duct support from ceiling vibration isolators of approved design locked shall be used to minimize vibration transmission. All materials and consumable of this item shall be supplies by the contractor.
S-18: DUCT INSTALLATION 

All supply and return air ducts for cooled air distribution shall be insulated with 25 mm thick aluminum foil backed Fiber glass wool insulation have minimum density of 24 kg/m3. The overlapping edges of the fiber glass insulation shall be made vapor tight with the aluminum foil shall be ixed on the duct surface with adhesive and when necessary with fixing pins (aluminum/galvanized iron). The insulation along with its aluminum foil shall be warped with copper wire 22g at intervals not more than 6". All materials and consumable in this connection shall have to be supplied by the contractor within the price quoted.
S-19: SPLITTER DAMPER
Supply and install splitter dampers inside duct junction as shown in the drawings. Splitter amperes shall be constructed of high quality shikoral wood covered with 26 gauge galvanized plain sheet. The work shall be treated with chemicals and/ or oils to preserve it from rot and decay. Splitter damper shall be hinged to duct junction with am annually operated lever to adjust in from outside for balancing of air flow, It shall have a lever connected to the damper and extended to out side of duct for manual adjustment and locking, All materials and consumable shall be supplied by the contractor.
S-20: MANUAL VOLUME CONTROL DAMPER 
Supply and install volume control dampers as per drawing and specifications. Each damper shall be constructed of 16 US gauge galvanized steel sheet. The dampers shall be opposed blade type and shall be 100 % open and 100% closed type. The frame of the damper shall be constructed of 1½" x 1½" x 1/8" iron angle and shall be coated with two coats of Red oxide paint. The dampers shall be connected to external lever for manual adjustment and locking. All materials and consumable shall be supplied by the contractor.
S-21: BLACK STEEL PIPES & PIP FITTINGS 

Supply and install 40 schedule black steel pipes of high grade and strength of different sizes as per drawings shown for chilled water lines. For pipes including and above 2-1/2" dia the pipe ends, elbows, tees shall be fitted by high quality welding. The welding shall be without any crack, leak and other defects and shall be able to withstand at least 250 psig inside working pressure. The welding shall be done by making beveled edges on pipe ends to make proper welding. For connecting ¾" dia and ½" dia pipes to larger or equal to 2½" dia pipes welding shall be done. But for connection two pipes below 2½" dia threaded type fitting may be used.
The contractor shall be responsible for installation of piping including supply of all materials for this purpose (viz, welding materials, cleaning materials, pain, etc). They shall be responsible for cutting, welding, anchoring, handing and painting of pipes including supply of all materials and consumable. The pipe surfaces shall be coated with two coats of synthetic enamel paint on a coat of primer after cleaning the pipe surface properly by scraping and other approved methods. All pipes shall mark with the direction of water flow.
Elbows, Tees, Reducers, etc. fittings shall be made of high grade steel and shall be able to withstand a minimum of 250 psig working pressure. The inside surface of the fittings shall be very smooth so that the friction loss is minimum. The elbows, Tees, and reducers shall be fitted to the pipe line by means of welding when the size of the pipe line is 2-1/2" dia or higher. The welding shall have no crack, leak or other defects. If reducers are to be fitted to valves, pumps, or chillers, Fcu, they shall be fitted by means of flange and gaskets. If the size of the pipes is less than 2½"" dia the fitting shall be threaded type. The pipe fitting surfaces shall be coated with two coats of synthetic enamel paint on a coat of primer after cleaning the pipe fitting surfaces properly by scrapping and other approved method. The contractor shall be responsible for supply and installation of all materiel and consumable for complete installation of fittings within the price quoted.

Schedule of pip support
	Sl. No.
	Nominal f mm (inch)
	Hanger Rod Min Size (mm)
	Max Interval (m)

	1
	15 (1/2)
	9
	2

	2
	20 (3/4)
	9
	2

	3
	25 (1)
	9
	2

	4
	32 (11/4)
	9
	2

	5
	40 (11/2)
	9
	2.4

	6
	50 (2)
	12
	2.4

	7
	65 (21/2)
	12
	2.4

	8
	80 (3)
	15
	2.4

	9
	100(4)
	15
	3.0

	10
	125 (5)
	15
	3.0

	11
	150(6)
	22
	3.6

	12
	200 (8)
	22
	3.6


S-22: Chilled water pipe insulation (RUBBER)

Supply and install closed cell insulation (insulflex) on all chilled after pip lines, fittings, valves, strainer, flexible joints, etc. The density of insulation shall not be lower than 0.08-0.12 gm/cm3 (5-8lb/cuft). Thermal conductivity at 20°C (Mean Temperature) shall be 0.0374a w/mk (0.26 BTU-in 1 hr. ft2 °F), Average time of burning less then 5 seconds. The rubber insulation shall be fixed on the pip & with the help of adhesive tape. All materials and consumable shall have to be supplied by the contractor within the price quoted
Thickness of Insulation shall be as per following: 

	Sl. No.
	Pipe Dia (inch)
	Insulation Thickness

	1
	Pipe Dia (inch)
	19 mm

	2
	Up to 50mm. (2")
	25 mm

	3
	Above 50 mm to 125 mm
	31 mm


S-23: condense Drain Pipe Insulation 
Supply and install closed cell insulation (Insulflex) on all condense drain pipe lines, fittings etc. The density of insulation shall not be lower than 0.08-0.12 gml cm3 (5-8 lb/ft2). Thermal conductivity at 20 deg c Mean Temperature shall be 0.0374 w/mk (0.26 Btu in 1 hr ft 2 deg. F). Average time of burring less than 5 seconds. The rubber insulation shall be fixed on the pipe and with the help of adhesive tape. All materials and consumable shall have to be supplied by the contractor within the price quoted.
S-24: EXPANSION TANK 

Furnish and install expansion tank of size as per drawing and tender schedule. The expansion tank shall be made of 16 SWG GP sheets. It shall be fixed or install on floor on steel frame as per specification and drawing. The inside and outside surfaces of the expansion tank shall be coated with two cants of enamel paints to prevent rusting of the plates. Care shall be taken so that water and chemicals mixed with water do not react with paints. 
The outside surface of the tank shall be insulated with 25mm thick of fine retardant type closed cell insulation. A 0.50 mm stainless steal jackets shall cover the insulation after the insulation installation is finished.
This head includes supply and installation of make up connection with valve overflow connection with valves and all other consumable as per specifications shown in the drawing.
S-25: EARTHING CONTINUITY CONDUCTOR (ECC)

Supply layout annealed copper earthling conductor as per layout and circuit diagram. The size of ECC mentioned in the drawing fo terminal connection and other consumable materials to complete installations shall be supply within this head.
S-26: ELECTRICAL CABLES 

Supply, lay, connect and install electrical cables as per layout and circuit diagram. Electrical cables shall be NYY grade or eastern cables or equivalent as approved according to the size mentioned in the drawing. All cable lugs, terminal connections and other consumable required to complete installation shall be supplied within this head. The contractor shall furnish the following test reports at the time of delivery of the electrical cables: 
Test report from BUET Manufacturers test report. 
All test report shall contain following information

High voltage test 

Current rating at 30 deg C temperature and underground

Maximum resistance of each core at 30 deg C 

Nominal thickness of insulation
Approximate outer diameter
Approximate weight per meter
S-27: FCU CONTROL PANEL 

Supply and install of FCU (Fan coil unit) control panel at location shown in the drawing .The control panel shall house all the circuit breakers, on off switch.
Bus bar, MCB/MCCB, including lamp, push button, selectors switch & ammeter etc. The panel shall be constructed with 16-BWG sheet steel panted two coats of enamel over a one coat primer. All consumables materials required to complete the circuit and installation of the panel shall be supplied within this head.
S-28: AIR CONDITIONING ELECTRICAL CONTROL PANEL
Furnish and install electrical control panel for the air conditioning system of the building. The tender shall provide detail panel and circuit diagrams of the electrical control panel along with their tender offer. Each starter circuit shall be installed in with draw able unit so that maintenance cab be done without disturbing the system. The circuit breaker used for DOL shall be motor protective type.
The control panel shelf be made of plain iron sheets. The panel shall be coated with multiple coats of synthetic enamel paint on a coat of primer. Hinged and locked doors shall be provided at the front side of the unit.
The control panel shall contain ACB of appropriate rating for the INCOMING electrical connection complete with short circuit release, earth fault relay etc. and MCCB/MCB of appropriate ratings for all the OUTGAOING circuits. The control panel shall house all the circuit breakers, voltmeters, ammeters, current and potential transformers, relays, timers, bus-bars, starters, ON-OFF switches, RUN-STOP-TRIP indicating lights, etc. for automatic operation of the air conditioning system. 
The voltmeters, ammeters, indicating lights, ON-OFF switches, circuit breakers shall be visible from the front of the panel and cab be operated when the panel door is closed. The panel shall contain circuit breaker, voltmeter s), ammeter (s) and ON-OFF-TRIP indicating lamps for incoming circuit. 

S-29: TESTING, BALANCING AND COMMISSIONING 
After completion of the supply and installation of the works, the contractor shall have to carry out the complete testing and balancing of the system to assure that all the component of the air conditioning systems are operating in accordance with the design and specifications. Before formal handing over of the plant the contractor must satisfy the purchaser that the air conditioning systems are operating at rated capacity and satisfying all the points of acceptance as laid out in the special conditions of contract. 
The contractor shall be responsible for all costs incurred during testing. He shall be responsible for supply of refrigerant, compressor oils, grease, spares, detergents and all other consumable etc. If any breakage occurs or any component is fount to be defective during the course of testing, they shall replace or repair it and shall complete it within the time specified in special condition of contract. Spares which may be imported for operational period and which appears in the did schedule shall not be utilized during and for commissioning and performance guarantee tests. 
Recommissioning Testing
The Contractor shall perform such tests for adjustment and balancing of system before going for final tests. Each individual unit shall be required to remain present during those tests. After the decommissioning tests and balancing of the systems and when the contractor is satisfied that the supplied and erected machines/equipment will perform according to the specifications, they shall prepare for final commissioning test. Final commissioning test shall be done in presence of purchaser's representative. Before final commissioning tests the contractor shall clean all waste materials, debris, etc. and pain all the corrosion prone components.
S-30: OPERATION AND MAINTENANCE
Contractor or his authorized agent shall be responsible for operation and maintenance of the whole air conditioning system for one year from the formal handing over of the air conditioning system to the purchaser. During this period the contractor or authorized his agent shall keep necessary supervisory personnel including operators and technicians as approved by the purchaser for operation and maintenance of the unit. Contractor shall quote for such maintenance period as provide n the tender schedule. 

The cost of consumable during this operation period (viz. water, electricity, chemicals) shall be born by the purchaser, But if any repair and maintenance work is needed due to damper (whatever may be the amount) on any component, the contractor shall be responsible for supply of that item and cost shall be on high account. If any leakage, other than water and electricity Occurs contractor shall repair that and rectify the damage without any cost to the purchaser. 

During this operation and maintenance period, contractor shall train a few technical personnel of the purchaser fully to take the responsibility of the air conditioning plant. They shall train the technicians the operation schedule and principles, maintenance schedule and techniques. 

After the operation and maintenance period the contractor shall hand over the unit to the representative of the purchaser in perfect operating conditions.
The contractor shall have to operate and maintain the air conditioning system satisfactorily for 1 (one) year from the date of commissioning the system after testing and certification by the consultant. All spare parts, materials and consumable excepting water and electricity are to be supplied by the contractor during this period. All costs in this regard will be on the contractor's account.
Country of origin of Air-conditioning Equipment's / Accessories

	Sl. No.
	Description of Equipment's / Accessories
	Country of origin

	1
	Chiller
	USA, FRANCE, JAPAN, UAE, ITALY, UK, KOREA, MALAYSIA,

	2
	Pump
	USA, UK, GERMANY, FRANCE, JAPAN, AUSTRALIA, SINGAPORE.

	3
	FCU
	USA, JAPAN, MALAYSIA, SINGAPORE

	4
	Duct insulation
	USA, HONGKONG, JAPAN, MALAYSIA

	5
	Valve & Fittings
	USA, UK, GERMANY, JAPAN, SPAIN, ITALY, FRANCE, SINGAPORE

	6
	Chilled Water Pipe insulation (Rubber)
	JAPAN, KOREA, MALAYSIA, SINGAPORE

	7
	Metering Device
	USA, UK, GERMANY, JAPAN, SPAIN, ITALY, FRANCE, SINGAPORE, DENMARK

	8
	Black Steel Pipe
	JAPAN, KOREA, SINGAPORE, JAPAN, KOREA, SINGAPORE

	9
	Supply Air Diffuser, Return Air Grille
	JAPAN, MALAYSIA, SINGAPORE, KOREA
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