j RENOVATION OF 555 BAGUIO DORMITORY- Mechanical Works

PROJECT RENOVATION OF SSS BAGUIO DORMITORY
SUBJECT TECHNICAL SPECIFICATIONS — Mechanical Works
SECTIONI: GENERAL PROVISIONS

1.0 SUMMARY

2.0

This section includes the scope of work, system description and general requirements to complete
the air-conditioning systems of the project.

GENERAL REQUIREMENTS:

The contract drawings indicate the extent and general arrangement of the air conditioning
systems. If departures from the drawings are deemed necessary, details of such departures and
the reasons therefore shall be submitted to the Engineer and/or his representative for approval. No
such departures shall be made without the prior written approval of the Engineer or his authorized
representative.

2.1

2.2

2.3

2.4

2.5

APPLICABLE STANDARDS: All materials, machinery, and equipment shall be of the required
quality used in good commercial and trade practice and shall be essentially the standard
products of reputable manufacturers. The acceptability of these items including their
workmanship and method of installation shall be established by the following:

Philippine National Standard (PNS)

The Philippine Mechanical Engineering Code.

The Philippine Electrical Code.

Fire Code of the Philippines.

Building code of the Philippines

American Society of Heating, Refrigerating & AC Engineers (ASHRAE).
American Society of Mechanical Engineer (ASME).

National Fire Protection Associations (NFPA).

Air Moving and Conditioning Association (AMCA).

mTe@mpoap0oTy

EQUIPMENT SCHEDULE: As soon as practicable, after date of the award of the contract, a
complete schedule of the equipment proposed for installation shall be submitted for the
approval of the Engineer showing dimensions and arrangement of the equipment
necessary clearances. The schedule shall include catalogs, diagrams, and drawings. In the
event any items or equipment contained in the schedule fails to comply with the
specifications, such item may be rejected. If applicable

SHOP DRAWINGS: As soon as practicable, after award of the contract and prior to
installation, complete shop drawings, showing the sizes and the type of equipment,
together with complete duct and piping layout and electrical connections shall be
submitted to the Engineer for approval. If applicable

AS-BUILT PLANS: “As -Built” drawings is required prior to issuance of certificate of
completion. “As —Built” drawings shall be furnished the building owner. The As-Built plan
shall be of 20” x 30" blueprint, signed and sealed by a Professional Mechanical Engineer.
The As-Built plans shall include all contract drawings with the necessary revisions and
modifications resulting in change from the original drawings, supplemented by such
schematic, isometric, or other types of drawings as may be necessary to provide a clear
understanding of installed systems “AS-BUILT".

LOCAL LAWS AND ORDINANCES: Aside from herein specified, the equipment and materials
to be furnished and the installation of the systems shall conform to local laws, codes and
other ordinances that are in force. If necessary, the contractor shall secure a permit to
install from authorized agency having a jurisdiction over the place of installation and
before final acceptance by the Owner a final certificate of inspection and a permit to
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3.0

4.0

5.0

6.0

operate the system shall be secured from the same government agency. Fees and other
expenses due on these permits shall be borne by the contractor.

2.6 All tools, equipments, safety gadgets, medical kits shall be provided to ensure safety of the
personnel and property against accidents and any untoward incidents that may affect the
execution of the project.

COORDINATION OR WORK DONE BY OTHER TRADES:

3.1 It shall be the responsibility of this Contractor to closely coordinate his work with other
trade concern to avoid conflicts and to insure the smooth and proper installation of the
project.

3.2 This contractor shall carefully check space requirements to make sure that his equipment,
air ducts, pipes, dampers, motor controllers, etc. can be installed in the space allotted for
the same.

TECHNICAL PUBLICATIONS

The Contractor shall furnish the Owner three (3) copies of the maintenance and operational
manual upon completion of the project. The manual shall be bound between hard covers and shall
contain but is not limited to the installation and operating instruction, maintenance procedures,
illustrations and drawings, detailed descriptions, tests, adjustments, safety precautions and parts
list.

GUARANTEE AND SERVICE

The air conditioning equipment and accessories furnished/installed under this part of the
specifications shall be guaranteed for a period of one (1) year from date of acceptance thereof,
and materials and equipment furnished shall be free from any defects in the materials,
workmanship, and design. At any time within the warranty period after acceptance and upon
proper notice, the Contractor shall rectify all deficiencies including replacement of parts or the
entire units without additional cost to the Owners/SSS, if such deficiencies have been caused
directly or indirectly by inferior materials, faulty workmanship and/or defective design or parts.
Expendable items such as oil, refrigerant, belts, filters, etc., are included in this one-year
guarantee. During the guarantee period the Contractor shall perform free quarterly cleaning and
servicing for all installed units and free monthly inspection for the proper and efficient operation of
the system.

HOUSE KEEPING

Any damaged incurred during the activity shall be restored or repaired by the Contractor at his
own expense and shall be done at the satisfaction of the client or SSS. Paint dropping and other
stains relative to the project shall be removed from all areas. During the process of the work and
on the completion of the project, the Contractor shall remove from premises all dirt, debris,
rubbish, and waste materials caused by him in the performance of his work. He shall remove all
tools, scaffolding and surplus materials after completion and acceptance of the work. All affected
areas that will be damage for the access of roughing-in installation shall restored at its original
state or conditions.

SECTION II: MECHANICAL WORKS

DESCRIPTION OF MECHANICAL WORKS:

The air-conditioning units shall be split-type. The fan coil units shall be floor mounted for 3TR, wall
mounted for 2HP and 1.5 HP. The Compressor shall be rotary or scroll type compressor. The air-cooled
condensing units shall be installed at the outdoor open deck as recommended by the Building
Administrator.

WORKS INCLUDED:

In general, the work under this section shall include but is not limited to the following principal items:
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a. Supply, delivery and installation of split-type air conditioning units, complete with standard

accessories per proposed plan layout with the following equipment details:

OUTDOOR COOLING
UNIT CAPACITY (KW) INDOOR UNIT TYPE REMARKS
ACCU 501 1.5 HP FCU 501 WALL MOUNTED PROPOSED UNIT
ACCU 502 1.5 HP FCU 502 WALL MOUNTED PROPOSED UNIT
ACCU 503 1.5 HP FCU 503 WALL MOUNTED PROPOSED UNIT
ACCU 504 1.5 HP FCU 504 WALL MOUNTED PROPOSED UNIT
ACCU 505 2 HP FCU 505 WALL MOUNTED PROPOSED UNIT
ACCU 506 2 HP FCU 506 WALL MOUNTED PROPOSED UNIT
ACCU 507 2 HP FCU 507 WALL MOUNTED PROPOSED UNIT
ACCU 508 3TR FCU 508 FLOOR MOUNTED FOR RELOCATION
ACCU 509 3TR FCU 509 FLOOR MOUNTED FOR RELOCATION
ACCU 510 2 HP FCU 510 WALL MOUNTED PROPOSED UNIT

Technical Specifications

3TR or 4HP AC with Ceiling
Mounted/ Suspended FCU
and horizontal discharge
ACCU (existing)

Inverter, Split Type AC

Rated Cooling Capacity: 10.5kw

Airflow Rate (High): 1130CFM (minimum)
Refrigerant: R — 32

Rated Power Consumption: 2.9kW (maximum)
Electrical Data: 220V, Single Phase, 60Hz
COP/EER: 3.62 (minimum)

Energy Efficiency/DOE Star Rating: 5
Allowable Piping Length: 50 meters or 165 feet

2HP AC with Wall Mounted
FCU and horizontal discharge
ACCuU

Inverter, Split Type AC

Rated Cooling Capacity: 5.3kW

Airflow Rate (High): 430CFM (minimum)
Refrigerant: R — 32

Rated Power Consumption: 1.48kW (maximum)
Electrical Data: 220V, Single Phase, 60Hz
COP/EER: 3.58 (minimum)

Energy Efficiency/DOE Star Rating: 5

Allowable Piping Length: 25 meters or 82 feet

1.5HP AC with Wall Mounted
FCU and horizontal discharge
ACCuU

Inverter, Split Type AC

Rated Cooling Capacity: 3.6kW

Airflow Rate (High): 377CFM (minimum)
Refrigerant: R — 32

Rated Power Consumption: 0.85kW (maximum)
Electrical Data: 220V, Single Phase, 60Hz
COP/EER: 4.24 (minimum)

Energy Efficiency/DOE Star Rating: 5

Allowable Piping Length: 20 meters or 65 feet

Ceiling Exhaust Fan

Electrical Data: 220V/230V, 60Hz
Size: 12 inches / 30 cm
Rated Power Consumption: 30 to 50 watts

Wall Exhaust Fan/ Transfer
Fan

Electrical Data: 220V/230V, 60Hz
Size: 14 inches
Rated Power Consumption: 70 to 80 watts

b. Re-location of two (2) existing floor mounted, split-type air conditioning units, complete with

new refrigerant piping and electrical wirings.
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C.

Supply and installation of sixteen (16) exhaust fans including exhaust piping (PVC), flexible pipe
and vent cap and one (1) transfer fan per proposed plan layout.

Supply and Installation of Refrigerant Piping System (refer to manufacturer’s recommendation
for refrigerant pipe sizes), Hard drawn for ALL Units and shall be properly insulated. Supply and
Installation of 1in@ Drainage Piping System, complete with fittings and essential accessories
and rigidly secured with appropriate supports and mounting brackets.

Fabrication and installation of FCU and ACCU platforms and refrigerant hangers.

Fabricated platforms, mounting brackets, supports and other metal structures shall be painted
with epoxy primer and finish with QDE paint suitable for outdoor application. Provide rubber
pads for all mounting platforms.

Furnish and installation of refrigerant, flushing agents and other consumables.

Supply and installation of brand-new feeder line from Air-con Power Panel up to Outdoor Units
including Enclosed Circuit Breakers (ECB’s) and electrical field and control wiring system from
indoor units up to outdoor units. Supply and installation of other electrical components that may
not be included in the bill of quantities but necessary to complete the project.

Supply and installation of materials and other services not mentioned but are necessary to be
rendered to complete the installation of electro-mechanical equipments and facilities and all
other works/services.

Conduct appropriate testing and commissioning of all air-conditioning units and make sure that
all mechanical and electrical parameters are operating in good working condition. Submit
complete report of equipment operation supported with measured and recorded electrical and
mechanical parameters obtained during the testing and commissioning.

The contractor is required to perform/conduct complete maintenance servicing and cleaning of
all brand-new A/C equipment within the warranty period.

DESCRIPTION OF MECHANICAL EQUIPMENT

1.0

AIR-COOLED CONDENSING UNITS

a. Units shall have capacity and configuration as shown on the drawings and as manufactured by
a reputable manufacturer. All units shall be furnished factory assembled, tested, and piped
complete with compressors, fans, motors, integrally wired control panel, starters, appropriate
vibration isolators, steel base, and refrigerant control accessories. Unit shall have heavy gauge
corrosion protected weatherproofed casing.

b. Compressors shall be scroll type and rated to operate at not more than 3,500 RPM at full load.
Units shall be equipped with reversible oil pumps, shut-off valves, oil level sight glass, high-
and low-pressure cut-outs, oil safety switches and crankcase heaters to control oil dilution
during shut-down.

c. Condenser coils shall be seamless copper with mechanically bonded aluminum plate fins. Coil
size, refrigerant circuiting and number of rows deep shall be compatible with the compressor
displacement and capacity at the specified operating conditions with minimum refrigerant
pressure drop.

d. Condenser fans shall be statically, and dynamically balanced propeller type fans directly driven
by totally enclosed and inherently protected motors.

e. Motor starters, control components and power terminal shall be grouped in an accessible
control box inside the unit casing. Electrical components shall be pre-wired and control circuits
shall be independently protected with fuses or breakers. Compressor protection shall include
automatic relays to prevent excessive compressor short cycling.

f. A complete operating charge of R-32 and compressor oil shall be furnished.
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2.0 FAN COIL UNITS

a.

Units shall be ceiling mounted or suspended and wall mounted units as specified in the
equipment schedule.

Unit shall have capacity at the operating conditions specified. They shall include the
evaporator coil, expansion valve, centrifugal type air circulation blower, permanent type air
filter, condensate drip pans, and insulated decorative cabinet with discharge plenum,
supply and return air grilles.

Fan motors shall be equipped with overload protection.

Provide appropriate layout for the drainage system based on the manufacturer’s standard
recommendations, provide common drain pipe header for the consolidated drainage
system with at least 2in@, complete with p-trap, clean-out and other fittings. Avoid using
90deg elbow or T-connectors.

Individual drain system must be equipped with drain pumps and with appropriate clean-
out fitting. Use 1in@ PVC pipe drain line as applicable.

BASIC MATERIALS AND METHODS

1.0 RERIGERANT PIPING

a.

Refrigerant piping shall be type L, hard-drawn seamless copper, suitable for a working
pressure of 1200-2600kPa/174-377psig for all units (refer to manufacturer’s
recommendation for refrigerant pipe sizes). Fittings shall be wrought copper or brass
designed for use with high temperature solder and suitable for a working pressure of not
less than 2413kPa/350psig. Joints from soldered to threaded joints shall be made with
standard adapter fittings using high temperature solder. Pipes or tubing shall be cut
accurately to measurements established at the building lines. All piping shall be laid
straight, and no pipe shall be laid against other metal without insulation. After cutting, the
tubing shall be reamed, all burrs removed, and the internal surfaces thoroughly cleaned.
While soldering pipes and fittings together, a continuous flow of inert nitrogen gas must be
applied to sweep the internal surface of the tubing to avoid the formation of oxide inside.

Condensate drain piping shall be of PVC pipe and sized to liberally dispose of the
condensate to the nearest floor drain. A P-trap with a clean out plugs shall be provided at
the outlet for each drain pan.

Pipe supports, and hangers shall be provided and fabricated in a workmanship manner out
of steel angles, rods and flat bars. Metal to metal contact between pipes and hangers must
be avoided by providing a 3mm. Thick rubber in between.

Supports on horizontal lines shall be spaced at not more than 1.80 meters on center. All
piping must be properly anchored so that no stress placed on equipment connection by
expansion.

Pipe sleeves shall be of standard PVC pipes with sufficient diameter to provide a minimum
clearance of 6mm around the pipe and in case of insulated pipe approximately 6mm
around the insulation. Pipe sleeves shall be installed whenever a pipe passes masonry or
concrete and should not be permitted to pass through bearing walls, beams, or columns.

Piping insulation shall be applied on all refrigerant suction and condensate drain lines.
Insulation material shall be flexible elastomeric pipe insulation 2.5mm thick. Joints shall be
sealed with appropriate contact adhesive. All refrigerant pipes shall be wrapped by
polyethylene film cladding together with the wiring conduit.

Refrigerant pipe sizes to be installed should be confirmed with the equipment supplier
prior to installation at the job site.
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2.0

3.0

4.0

5.0

6.0

h. Upon completion of the installation, the entire refrigerant circuit shall be pressure and leak
tested. Dry nitrogen gas should be used with a tracer of the type of refrigerant charge of
the system. The high and low side shall be subjected to a pressure of 350 psig. These test
pressures should be maintained for 24 hours, and any leaks found within the period must
be immediately corrected. Leak detector to be used shall either be halide or electronic
type. Dehydration should be in accordance with the equipment manufacturer
recommendations. The triple evacuation should be employed bringing down the vacuum to
0.180-inch mercury absolute in each step or equivalent to 32° F indicated by the wet bulb
vacuum indicator.

REFRIGERANT VALVES

a. Refrigerant valves shall be installed in the suction and discharge lines adjacent to the
compressor and on the liquid line discharge side of the condenser. The valves shall be
wrought copper or brass for use with R-32, suitable for a working pressure of 2413kPa.

b. Thermostatic expansion valves of the proper capacity shall be installed in the refrigerant
supply line to the evaporator. They shall be of the diaphragm type, externally equalized
and must be of such optimum size as to maintain a full active evaporator under all load
conditions and yet reduce the possibility of flooding the refrigerant to the compressors
during part load conditions.

C. Dehydrators in combination with strainers shall be installed in the refrigerant line on the
inlet side of the thermostatic expansion and solenoid valves. They shall have brass or
copper bodies designed for a working pressure of 2413 KPa.

d. Sight glasses shall be combination of liquid and moisture indicators and shall be installed
in the refrigerant lines to indicate whether the systems are properly charged and or with
dry refrigerant in the system.

CONTROL SYSTEM

a. Operation of the air conditioning system shall be fully automatic. They shall be capable of
maintaining at full or partial loads inside conditions of 25°C D.B. (plus or minus 1.11 C)
and 50% relative humidity (plus or minus 5% RH). Room thermostat shall control the
operation of the compressor thru relays.

b. The controls shall be wired in such a way that whenever a condensing unit is in operation
the fan coil unit is also in operation.

C. The compressor crankcase heater must be of such capacity as to provide sufficient heat to
the oil in the crankcase during inoperative periods so that serious oil foaming and slogging
shall be prevented. The heater must be automatically energized whenever compressor
operation stops and de-energized when the compressor starts.

WIRING

All electric power and control wiring necessary to be provided by the Contractor shall be
accomplished in accordance with the requirements of the electrical plans and specifications and
shall conform to the PEC. Wiring system including materials shall also comply with the
Manufacturer’'s Recommendation.

PAINTING AND FINISHING

Pipe hangers, duct hangers, un-insulated piping and other ferrous metal work that have not
received factory painting shall be thoroughly cleaned and apply two (2) coats of rust preventive
paint such as epoxy primer or red oxide.

VIBRATION ABSORBING FOUNDATION

All items for mechanical equipment shall be properly isolated from the building structure by means
of vibration absorbing foundation. Each foundation shall include an adequate number of standard
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7.0

vibration isolation units. The Contractor is advised to submit a shop drawing of the proposed steel
platform for the condensing units at the roof that is signed and sealed by a structural engineer for
approval by the Architect prior to fabrication.

TESTING AND BALANCING

Upon completion of installation and when the system is ready for operation, capacity and general
test shall be conducted by a competent and experienced engineer to be furnished by the
Contractor. These tests shall demonstrate the specified capacities of the equipment and in
accordance with the manufacturer’s recommendation.

All instruments to be used shall be of the Industrial Grade, recently calibrated and of the proper
type to suit the type of system being tested and balanced.

All piping shall be pressure tested at 12 times the design working pressure. The pressure shall be
held for 24 hours, and no pressure loss shall appear at the end of this period. All leaks shall be
repaired and test repeated.

During this test, the Contractor shall demonstrate to the satisfaction of the Owner that all parts are
installed correctly and operating properly. The Contractor shall be responsible for the satisfactory
performance and all operating parameters such as temperature, current, voltage, electrical
controls, etc.
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