
 SEQ CHAPTER \h \r 1AIR CONDITIONING SPECIFICATIONS
1.
CODES AND STANDARDS AIR-CONDITIONING:

(a) The latest editions of ASHRAE Handbooks

(b) SMACNA HVAC Duct Construction Standard – Metal and Flexible.  Third Edition

(c) ANSI/ASHRAE Standard 62.1-2010 Ventilation for Acceptable Indoor Air Quality.

(d) NFPA 90A: Standard for the Installation of Air-Conditioning and Ventilation Systems, 2009

2.
CODES AND STANDARDS ELECTRICAL:
a) The requirement of the local authority having jurisdiction
b) The latest edition of BS 7671 – Requirements for Electrical Installations as published by the British Standards Institution (BSI) and the Institution of Electrical Engineers (IEE).

c) NEC – National Electrical Code

3.
SCOPE OF WORK:
The work included under this contract consists of the furnishing of all labour, materials and equipment for the complete execution of the works as shown on the accompanying drawings, and generally described in these specifications, to the satisfaction of the Engineer and all relevant public authorities.  It shall include all items necessary to make a finished installation, whether specifically indicated or not.
Note that where “ENGINEER” is referred to in this document, it shall be interpreted to mean “SUPERVISOR’S REPRESENTATIVE” in relation to the works described herein.

According to the European Union guidelines for procurement, the source and origin of all materials and equipment used for the project must be from an eligible member country of the European Union. Procurement guidelines detailed in the Main Contractors documents take precedence and, if at variance, supersede the above.

4.
SUB-CONTRACT:
Not used. Refer to Main Contract
5.
ARCHITECTS & STRUCTURAL ENGINEERS DRAWINGS:
The Sub-Contractor shall familiarise himself with all relevant Architectural and Structural Drawings.

6. 
BUILDERS WORK:
The Main Contractor shall install all concrete foundations for the sub-contractor's equipment, and shall do all cutting, patching, inserting of sleeves, casting of openings etc., required by the sub-contractor.  It shall be this sub-contractor's responsibility to ensure that these works are to his requirement throughout all their stages of preparation and construction.  Cutting and/or patching of structural elements due to failure to abide by the above will be at the sub-contractor's expense.

The sub-contractor shall ensure that all openings and equipment required by him are the correct size and in the proper location and that all openings are sealed after duct work and piping are installed.  He shall supply and position all necessary foundation bolts.

7.
SHOP DRAWINGS:
Submit for review by the Engineer, two (2) certified copies of shop drawings or ‘cut-sheets’ indicating all proposed equipment and materials, and do not proceed until the Engineer has reviewed the submissions.  The Engineer's review shall not relieve the sub-contractor therein, or from responsibility for errors made by the sub-contractor therein, or from changes made from the Engineer's drawings or specifications not covered by the sub-contractor's written notification to the Engineer.  The sub-contractor shall check and verify the shop drawings himself.

8.
EXTRA WORK:
No addition to the contract price shall be paid unless the sub-contractor receives a signed approval from the Architect or Engineer.
9.
MAINTENANCE AND GUARANTEE:
The Sub-Contractor shall guarantee all work and new equipment installed under this specification against any defects in workmanship and material for a period of one (1) year after acceptance of the installation by the Owner.  The Sub-Contractor shall allow for maintenance of the complete installation up to the end of the defects liability period.  Maintenance shall include repairs and replacement of any part or parts of the installation which may malfunction or prove to be defective, whether under manufacturing guarantee or not.  Repairs are to be made with a minimum of downtime for the equipment. Maintenance shall be done on a monthly basis.
No charges whatsoever arising out of the maintenance (including filters) will be accepted by the Owner.  Duties, transportation and all other costs will be to the Sub-Contractor's account.

10.
SITE SURVEY:
The Sub-Contractor shall visit the site before submitting his price, and familiarise themselves with the existing conditions of the site.  No extra compensation will be allowed due to the Sub-Contractor's failure to carry out this survey.

11.
SCHEDULE OF WORK:
This Sub-Contractor shall schedule and perform his work so as not to interfere with the progress of the works. The Sub-Contractor shall note that the business house shall not be closed for the works and as such, any overtime work envisaged should be included for in his tender.
12.
ELECTRICAL CONNECTIONS:
Power will be provided at a point next to the condenser unit and/or fan by the Electrical Contractor.  The Air-conditioning Contractor will make the necessary connections to his equipment.  Wiring between the fan coil unit and condenser unit will be by the Air-Conditioning Contractor and shall comply with the local electrical wiring standards. All control wiring and conduit-work shall be by the Air Contractor. 
13.
EQUIPMENT:

(1)
Fans:

All fans shall be as specified in the Fan Schedule.  Fans and the associated ductwork shall be installed to the best industry practice.

Duct runs from fans to external wall grilles shall be sloped toward the grilles to ensure draining of any ingress of water.


(a)
Time Clocks:

Time clocks are should be equipped with the following features:

a) Seven (7) day programmable schedule

b) LCD display screen

c) Battery backup / ability to store programmed information during power outage for automatic retrieval when power is restored.

d) Occupancy override minimum half hour


(4)
Electrical Wiring Responsibilities:
Each Sub-Contractor shall be responsible for the energization, continuous and safe operation of his electrically operated equipment.  No claim for payment arising out of equipment burn-out damage or malfunctioning due to faulty electrical components, wiring or fluctuating voltages, etc., will be allowed until such time as the equipment is taken over by the owner or his representative at the date of issue of the final Certificate. The Sub-Contractor shall ensure that all of his equipment gives the required performance at the available voltage.

(5)
Anchor Roof Mounted Equipment
Roof mounted equipment shall be anchored to the roof. The equipment shall also be wrapped with two metal straps and attach the strap ends to the equipment stand with bolts at each end.


(6)
Transformers

Where the nominal operating voltage differs from the voltage available on site, transformers are to be supplied to avoid premature failure of the equipment.

14.
DUCTWORK:
(a)
Internal Ductwork:
Ductwork, unless otherwise noted, shall be galvanised sheet metal and shall be built in accordance with the ‘LOW VELOCITY AND DUCT CONSTRUCTION STANDARD’ issued by SMACNA.

Ductwork 18" (46cm) width and over shall be cross-broken, ribbed and stiffened, so that it will not “breathe”, rattle, vibrate, or sag.

Square elbows shall have double-thickness turning vanes, unless single-thickness vanes are clearly indicated on drawings.



Sheet gauges shall be as follows:

	Largest Side of Rectangular Duct
	U.S. Gauge
	Round Diameter.


	Up  to  12"
	26
	Up to 12”

	13" to  30"
	24
	13” to 30”

	31" to  42"
	22
	31” to 40”

	43" to  60"
	20
	41” to 60”

	61” and over
	18
	61” and over


All rectangular sheet metal supply and return duct shall be insulated externally with 1” thick 475 Owens Corning duct board or approved equal and shall be painted where it is installed in an area with no ceiling.


(b)
External Ductwork:
External Ductwork, unless otherwise noted, shall be galvanised sheet metal and shall be built in accordance with the ‘LOW VELOCITY AND DUCT CONSTRUCTION STANDARD’ issued by SMACNA.

Ductwork 18" (46cm) width and over shall be cross-broken, ribbed and stiffened, so that it will not “breathe”, rattle, vibrate, or sag.

Square elbows shall have double-thickness turning vanes, unless single-thickness vanes are clearly indicated on drawings.



Sheet gauges shall be as follows:

	Largest Side of Rectangular Duct
	U.S. Gauge
	Round Diameter.


	Up  to  12"
	26
	Up to 12”

	13" to  30"
	24
	13” to 30”

	31" to  42"
	22
	31” to 40”

	43" to  60"
	20
	41” to 60”

	61” and over
	18
	61” and over


The ductwork shall be externally insulated with one (1) layer of 2" thick 1400 Owens Corning duct board or approved equal and   finished with two (2) 3mm coats of white mastic and 10 x 10 glass MGS fabric as per manufacturer’s    specification.


(c)
Flexible Connections:
Flexible connections on supply and return at the fan coil units shall be 3/32" Neoprene approximately 6" long.  At least 1" slack shall be allowed in these connections.  Connections may be in pre-fabricated form such as DURO-DYNE “DUROLON” with two (2) strips of 3", 24" gauge galvanised metal firmly attached to each end of fabric.


(d)
Hangers:
Ducts shall be supported using steel angles and hanger rods only.  Hangers for horizontal ducts shall be spaced at not more than 6ft centres.  The method of fastening to the structure must be approved by the Structural Engineer.



Note:
Steel angles with wire hangers will be accepted for fiberglass ducts.

(e) 
Sealing of Internal duct work:

(a) Self-adhering vinyl coated fabric duct tape is not permitted, except to temporarily seal the duct openings for contamination prevention.

(b) Indoor ducts shall be:

Sealed with water based, vinyl polymeric sealant; nonflammable, fire retardant; operational temperature range of -25 to 2000F, 48 hour cure time.  Manufactured by Ductmate, type Pro-Seal or approved equal.

(f)

Sealing of External Ductwork:

(a) Self-adhering vinyl coated fabric duct tape is not permitted, except to temporarily seal the duct openings for contamination prevention.

(b)
Outdoor ducts (without exterior insulation) shall be sealed with a Polymeric rubber, resins, and reinforcing materials dispersed in solvent: 24 hour cure time, UV resistant, operational temperature range of -20 to +150 0F, manufactured by United McGill, type Uni-Weather or approved equal.

15.  
BALANCING AND TESTING:   

(1)
Evaluation of System:
(a)
The contractor shall furnish all materials and equipment necessary to properly measure the air capacity of the system, the electrical voltage and current, fan speeds, static pressures, air velocity, water pressure drops, refrigeration pressures, and all readings normally necessary to evaluate the performance of a system, adjust the quantities to those called for, and test the system.

(2)
System Performance:
(a) The contractor is responsible for the performance of the equipment and the system they install.  Contractor cannot assume that suppliers will ship equipment adjusted to meet the job requirements.

(3)
Equipment Operation:
(a)
All equipment shall be checked for proper operation as soon as electrical power is available to do so.  Any malfunction shall be reported to the manufacturer, and corrective action taken as soon as possible to prevent delay of the acceptance of the work.

(4)
Equipment Problems And Adjustments:
(a)
Required adjustments and minor problems with mechanical equipment are to be expected to some extent, and it is this contractor's responsibility to determine if there are any in the work and to correct them without causing any undue alarm on the part of the owner and without delay of the job.

(5)
Balancing - Air Systems:
(a)
As soon as electrical power is available, the contractor shall check all equipment for electrical problems, check rotation of motors, read voltage and current in each leg of each motor, heater, etc., and check the readings against the nameplate.

(b)
Complete ductwork as soon as possible and operate the evaporator fan(s) (with filters in place); adjust the units for maximum air supply by reading motor power.  Supply outlets shall be adjusted to the required air quantity.  If air quantity is in great excess, the fan speed shall be reduced until the noise level is acceptable.  If the air quantity at this point is not up to the design, the contractor shall notify the manufacturer and the engineer!

(c)
The return air system shall then be adjusted to design capacity with the proper outside air.

(d)
Check and balance each exhaust system to the design air quantity.  Excess exhaust air will not be permitted since this wastes energy.

(e)
After supply and return air are in balance and the quantity correct, adjust the outside air dampers to the air quantity shown on drawings (if not shown, use 10% of the supply air quantity).  If economizer control is specified, check for proper setting of the controls and for proper operation of the dampers (outside air and relief).

(6)
Readings Required To Be Reported:
(a)
The following readings shall be made and reported to the engineer after the building is balanced and all equipment is operating properly.

(b)
All readings shall be recorded on a print of the Mechanical system giving the actual raw data read for each supply and return opening, including exhaust hoods and openings.  All readings made shall be recorded, and if any readings are invalid, they shall be identified as such.  Any readings out of line shall be explained by a note on the print.  (The original print shall be submitted to the engineer for review.)  If additional copies are required, they may be transcribed from this print on to other copies.

(c)
Air quantity readings shall include:

1. Actual measured air quantity of each supply and return outlet shall be read and recorded.   Measurement shall be made with a cone with a calibrated outlet and velometer equal to Alnor.

2. Same for each return or exhaust inlet.

3. Same for each hood, giving supply (if any) and exhaust.

(d)
Temperature readings required as above are:

1. Outside air at equipment.

2. Return air at unit.

3. Supply air leaving unit.

4. Mixture of outside and return air BEFORE entering the cooling or heating coil or heater.  Readings 1, 2, and 4 allow the determination of the outside air/return air ratio.

(e)
Electrical readings required are:

1.
Measured voltage and amps on EACH phase of each major (compressor, evaporator fan, condenser fan(s), roof exhaust fans, etc.) while the equipment is under maximum normal load.

2.
The nameplate voltage and current for each of the above motors.

(f)
Refrigeration readings required are:

1.
Suction and discharge pressure of each compressor or, in the case of packaged condensing units, the suction and liquid line pressure.

(7)
System Difficulties:
(a)
The above readings shall be made on each unit or piece of equipment and these readings sent to the engineer for review as early as possible so that any apparent difficulties can be resolved before the anticipated close of the job.  Minor problems, such as the necessity to adjust a fan sheave, often raise questions and doubts about the system.   Such problems are normal, and if corrected without delay lead to a much smoother installation process.

(8)
Review By Engineer:
(a) After the above information is received by the engineer, it will be reviewed and compared against the design.   The engineer will generally review the job for the owner and recommend final acceptance or the holding of funds pending additional work.  Such review will not be scheduled until the above information can be reviewed and accepted.  The work required under this contract is not complete until this information is accepted as accurate and complete.

16.  
PROJECT COMPLETION:
(a) 
Cleaning and Adjusting:
Equipment shall be wiped clean, all traces of oil, dirt, dust and paint spots shall be removed. Bearings shall be properly lubricated with oil or grease as recommended by the manufacturer.  All equipment requiring adjustments shall be adjusted to settings indicated or directed.  Fans shall be adjusted to the speed indicated by the Manufacturer, to meet specified conditions.  Do all of the above at time of system start-up.

The Air-Conditioning Contractor shall arrange for on site spot checking of the finished job at the convenience of the Engineer, Owner and/or his designated representative. Supply personnel and equipment as required.


(b)
Maintenance Manual:

   
(a)
Two copies of a Maintenance Manual shall be assembled in plastic covered three-ring binders and delivered to the Engineer before expiry of the Period of Maintenance.


   
(b)
The Manual shall include the following:-


1.
Manufacturer's catalogue and shop drawings.


2.
All manufacturers’ installation and maintenance instruction packed with equipment, electrical and control wiring diagrams etc.


3.
Lists of spare parts.


4.
A copy of these Specifications.


5.
A copy of "AS INSTALLED AND RECORD DRAWINGS".


6.
Manufacturer's test result if such required by equipment specifications.

7.
Recommended control settings.

8.
Any other information considered useful by the Contractor.

9.
System performance, test results and final settings as specified in these specifications.


(c)
Tags, Charts, Instructions:
Provide proper identification of the systems and their components as specified in the relevant technical specifications.

SP-


SP-


