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The broken down units shall have alignment pins and shall be clearly marked as to each
section place in the AHU lineup. Manufacturer shall provide stainless steel nuts, bolts,
fasteners, washers, lock washer and all required gasket materials to assemble the
individual air handling unit sections into the assembled air handling unit. The unit assembly
shall be supervised by a qualified service technician in the employ of the manufacturer.
The unit shall be tested by the service technician for vibration and air leakage after
assembly. The manufacturer shall furnish a complete set of spare gaskets and
recommended sealant material for Owner’s use.

E. Belts, sheaves and belt housings shall be shipped with the unit.

F. Furnish factory fabricated air handling units complete with fans, motors, variable pitch
drives, coils, drain pans, and filter sections

G. Units shall be tested, rated, and certified in accordance with ARI Standard 430 and UL
or ETL listed. All material shall meet NFPA 90A Flame Spread and Smoke Generation
requirements.

H. Select each fan to operate at single stable operating point as predicted by fan curve.
Fans having 2 potential operating points on fan curves are not acceptable.

I.  Air handling unit static pressure shall take into consideration actual static pressure loss
of components furnished within unit.

J. Motor furnished with fan shall not operate into motor service factor in any of these
cases. Drive efficiency shall be considered in motor selection according to
manufacturer's published recommendation, or according to AMCA Publication 203,
Appendix L.

K. Where inlet and outlet ductwork at any fan is changed from that shown on drawings,
submit scaled layout of the change and system effect factor calculations, indicating
increased static pressure requirement as described in AMCA Publication 201. This
Contractor shall be responsible for any motor; drive and/or wiring changes required as
result of duct configuration changes at fan.

PART 2 - PRODUCTS
2.1 AIR HANDLING UNITS

A. General:

1. Air handling units shall be the factory fabricated, central station type. Units
shall be provided in the configuration shown on the drawings complete with
fan section with internally isolated motor and drive, preheat and cooling coil
sections, UV light Section, pre-filter and final filter section with 2” thick
MERYV 8 (30 % efficient) prefilters and 12” thick MERV 14 (95% efficient)
cartridge final filters, respectively, Sound Attenuator Section, access

FACTORY AIR HANDLING UNITS 237313-4
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sections and return air plenum section and casing, and mixing box with
motorized outside and return air dampers, unless noted otherwise. Units
shall have performance ratings certified in accordance with ARI 430.

B. Manufacturers: (all manufacturers must meet specifications sections as

applica

ble)

Knock-down type air handling units shall be as manufactured by:
a. Temtrol QX

b Trane/Energy Labs

C. Daikin Custom

d. Haakon Custom

e York Solutions, including Pace and Miller-Pickering

C. Arrangement

1.

5.

D. Casing
1.

Air handling unit type i.e., horizontal or vertical draw through, horizontal or
vertical blow through, variable air volume, constant air volume or single
zone unit, roof mounted units shall be as indicated on the Drawings.

Inlet and discharge orientation shall be as indicated on the Drawings.
Components and component arrangement shall be as indicated on the
Drawings.

Contractor is responsible for all required hand locations for coil access,
motor access, cooling or heating coil piping connections, internal light and
switch hand locations, view port in access door hand location fan rotation
and discharge locations. Verify prior to equipment submittal and release
of equipment purchase order.

All access and service doors shall open against pressure.

Casing for fan, coil section, access section where indicated, and filter
section shall be double wall constructed of 18 gauge (minimum) galvanized
sheet steel double wall insulated panels reinforced with steel framework.
Panels shall be secured to frame with corrosion protected screws or bolts.
Panels shall be removable for access to internal parts.

Panels shall be corrosion protected at the factory by galvanizing or painting.
Painted surfaces shall be chemically cleaned, inside and out, and dried prior to
painting. Paint shall be baked enamel in manufacturer's standard color.

Casing frame and double wall panels shall be insulated; insulation must comply
with ASTM E84 for maximum flame and smoke ratings of 25-flame and 50-smoke.
Insulation thickness shall be 2 inch formed in place, with minimum insulation R=12
installed. Panels shall be designed to allow for full thickness of insulation. Prior to
fabrication, Insulation shall be adhered to panel wall with a waterproof adhesive.
The air handling unit manufacturer shall be responsible for providing all internal to
the unit electrical connections to motors, UV-C lights, Marine lights and controls
from an exterior J-box mounted low on the side of the AHU casing exterior and
shall include a neoprene or EDPM grommet around all air handling unit casing
motor, light switch and light flexible electrical “Sealtite” power conduit penetrations
to properly seal the penetration and to provide a thermal break.

Filter section shall have a 2”"-thick MERV = 8 (30% efficient) filter track for prefilter
and a suitable track for the 12“-thick MERV = 14 (95% efficient) cartridge final filter,
unless noted otherwise, with access doors on both sides and a suitable filter pull
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E.

Fans:

strap furnished by the unit manufacturer. Filter track shall have gasket material
and clamping mechanism to reduce air bypass around filters.

Primary drain pans shall be double wall, sandwich type constructed of stainless
sheet steel with insulation between the inner and outer walls. Insulation material
shall be the manufacturer's standard material; insulation thickness shall be 1-1/2
inch (minimum). In horizontal draw through units, the drain pan shall be provided
under both the fan section and cooling coil section; in vertical draw through units,
the drain pan shall be provided under the coil section only. Drain pan shall meet
ASHRAE 62.1-2004 Indoor Air Quality requirements of positive slope to drain, no
standing water and accessibility for cleaning and have a 1-1/2 inch (minimum)
stainless steel welded threaded outlet on one side of unit only; outlet shall be
shipped with threaded malleable iron pipe cap.

Draw through and or blow through units shall have an extended air discharge
collar. Collar shall extend 1 inch (minimum) beyond the casing and shall have a
flexible duct connector between fan discharge and casing when internally isolated.
Access sections, where indicated, shall be sized to match air unit width and height.
Access sections shall be 18 inches (minimum) in depth with a minimum door
opening of 12” in width by 6’-0” high on AHU casings taller than 6’-6”.

Access doors shall be double wall, sandwich type constructed of galvanized sheet
steel with insulation between inner and outer walls. Insulation shall be
manufacturer's standard material; insulation thickness shall be 2 inch (minimum).
Access doors shall be hinged on one side and latched on the other. Doors on the
suction side of the fan shall open out. Casing access doors for fan section shall
have safety locks. Casing access doors shall be provided in the unit casing as
follows:

a. Fan section (one side).

b Coil section (both sides).

C. UV-C light section (both sides).

d. Return Air (Mixed) Plenum section (one side).

e Filter section (both sides).

f. Access sections (both sides).

Fans shall be double width, double inlet, backward-inclined or airfoil type
centrifugal fan wheel type with galvanized steel scroll housing. Fan wheels shall
be forward curved blades or backward incline airfoil blades as indicated on the
Drawings. Where fans are SWSI plenum type plug fans with direct drive provide
matching VFD. Fans shall be constructed and rated in accordance with AMCA 210
for air quantity and system total static pressure. Fans shall have the same
corrosion protection and finish as specified for casing. Fan scroll housing
discharge shall be attached to casing using flexible duct connection suitable for
static pressure rating of the fan.

Fans shall be statically and dynamically balanced in the casing at the
factory. Fans in units specified to be variable frequency motor speed
controlled shall be balanced over the full range of fan wheel RPM
modulation. Fans shall be mounted and keyed to fan shaft. Fan shafts shall
be turned, ground, and polished hot rolled steel with a maximum RPM not
to exceed 80% of the first critical speed and protectively coated with
lubricating oil. Fan shaft shall not pass through its first critical speed as the
unit comes up to rated RPM.

Shaft bearings inside the casing shall be self-aligning pillow block grease
lubricated, ball or roller bearings. Shaft bearings outside the casing shall
be flange type. Bearings shall have AFBMA Standard No. 9 rated L-50 life
of not less than 200,000 hours at the maximum catalogued RPM for the fan
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in the air unit casing; bearing rated at design conditions will not be
acceptable. For units having coils larger than 25 sq. feet, bearings shall be
grease lubricated and equipped with grease fitting on each bearing. For
units having coils 25 sq. feet and smaller, bearings mounted internally, or
otherwise inaccessible, shall have copper extended grease lines to exterior
of casing terminated with grease fitting in a serviceable location.

Where capacity modulation is scheduled on the drawings, the fan shall
have stable operation at both full load and at minimum CFM-static pressure
indicated.

Fan and motor assembly shall be internally mounted on common base.
Access to motor, drive, and bearings shall be through hinged access doors.
Fan and motor assembly base shall be mounted on internal spring type
vibration isolators. Spring isolators selected for a minimum 2" deflection
shall be furnished and installed for the supply fan base by the
manufacturer. Fan scroll housing discharge shall be attached to casing
using flexible duct connection suitable for static pressure rating of the fan.

F. Motors and Guards:

1.
2.

Fan motors shall comply with Division 23 motor specifications.
Internally mounted motors shall be premium plus high efficiency inverter rated
totally enclosed fan cooled (TEFC) type with common mounting base provided for
fan and motor. Internal mounting bases shall be provided with spring isolators
having a minimum static deflection of 2” inches. Motors shall be mounted on
adjustable steel bases. Units with externally mounted motors and drives shall have
sheet steel belt guards with tachometer holes; units with internally mounted motors
and drives shall have expanded metal belt guards totally enclosing belt.

Motor shall be sized to drive the fan taking into account belt drive losses

and calculated “System Effect” static pressure losses. Whenever fan wheel

torque starting requirements exceed operating torque requirements, the

motor shall be large enough to start the fan without overheating. As a

minimum, motors shall be sized at 120 percent of design brake horsepower

requirements and shall be non-overloading on a drop in external static

pressure of 25% of the unit scheduled External Static pressure or a

minimum of 0.75” water gauge due to dirty filter change out. No motor shall

be selected within the service factor range. Motor RPM shall not exceed

1,800 RPM nominal.

In calculating the fan brake horsepower, the following shall be added to the

external static pressure indicated on the drawings:

a. Casing losses internal to the unit.

b. Coil losses.

C. Air density.

d. Belt drive losses, where applicable.

e. “System Effect” static pressure losses.

The following features shall be provided on the unit:

a. An internally casing mounted marine light with expanded metal

shield.

b. Externally casing mounted light switch pre-wired to the light. Lights
shall be furnished in the fan section, upstream and downstream of
the cooling coil and upstream of the final filter section.

C. The air handling unit manufacturer shall be responsible for providing all
internal to the unit electrical connections to motors, UV-C lights, Marine
lights and controls from a exterior J-box mounted low on the side of the
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G.

H.

AHU casing exterior and shall include a neoprene or EDPM grommet
around all air handling unit casing motor, light switch and light flexible
electrical “Sealtite” power conduit penetrations to properly seal the
penetration and to provide a thermal break.

d. Access doors on both sides of fan section and where lights are
noted to be provided including the UV-C light Section. Doors shall
have tempered wire glass panels for viewing. Access door shall be
sized to allow for removal of motor.

Fan Drives:

1.

2.

Coils:

Fan drive shall consist of matched set of multi-belt VV-belt, variable and fixed
pitch drive and fan sheaves.

Belts shall be designed for 150 percent (minimum) of the connected motor
capacity. Belt speeds shall be between 1,000 and 6,000 feet per minute
velocity. The area of the belt contact on the smaller sheave shall be not
less than 120 degrees. Belts shall be notch grip type, anti-static and oil
resistant. Provide matched drive belt sets where multiple belts are required.
Sheaves shall be fixed pitch type selected based on the scheduled design
conditions. Sheaves shall be as large as the minimum size recommended
for each belt section by MPTA and RMA Standards (latest edition). The
motor sheave shall comply with NEMA MG1-14.42a for minimum diameter
and maximum width. Centerline distance between fan and motor sheave
shall not exceed three times the sum of the sheave diameters nor be less
than the diameter of the larger sheave.

Where required, an additional variable pitch drive sheave and additional
fixed sheave shall be provided and installed based on the final balanced
air requirements.

Units shall have internally mounted motors and fan isolated with factory
installed spring isolators. Fan discharge shall be connected to casing with
flexible connection.

Coil performance shall be certified in accordance with ARI 410. Coils shall

bear the ARI label.

a) Water coils shall be constructed of copper tubes with aluminum fins.
Coil tubes 1/2 inch (minimum) O.D. shall have 0.025-inch
(minimum) wall thickness. Coil tubes 5/8 inch (minimum) O.D. shall
have 0.028-inch (minimum) wall thickness. Fins shall have 0.008-
inch (minimum) thickness. Fin collars shall be drawn and belled,
then bonded to the tube by means of mechanical expansion of the
tube. U-bends shall be round, seamless copper tubes, same
outside diameter as tubes and shall be machine die-formed on each
end to provide a fit for silver brazed joints. Refer to Air Handling
Unit Selection Criteria herein for maximum coil row and fins per inch
spacing requirements, but in no case shall coil rows exceed 8 rows
and fins per inch shall not exceed 9 for a single cooling coil. Dual
cooling coils shall be series circuited unless approved in writing by
FMS otherwise in writing prior scheduling.

b) Coils shall have cast-iron, copper, or steel water headers with
threaded connections. Coils shall have stainless steel supports and
channels. Headers shall be internal to air unit casing. Access for

FACTORY AIR HANDLING UNITS 237313-8
100% Issue for Permit & Bidding 12 July 2018



Texas A&M University HMH - WP6 ENMED Renovation
Project No. 17417.0100

piping connections shall be through factory punched holes (tagged
inlet and outlet) in the air unit casing with a neoprene or EDPM
grommet to seal pipe penetration. Unless indicated otherwise, coils
shall have supply and return connections at the same end with the
inlet connection at the bottom of the coil and the outlet connection
at the top of the caoil.

c) Coil casing shall be 16-gauge (minimum) 316L stainless steel
channel. Where fin length exceeds 48 inches, intermediate tube
supports shall be provided.

d) Coils shall be factory tested at 300-psig and proven airtight. Coils
shall be rated for 250-psig and 300° F operating conditions.

e) Coils shall have manual needle valve vent at high point.
f) Chilled water coils shall be counter flow circuited.
g) Units with multiple stacked chilled water coils shall have completely

separate coils, i.e., separate rows, separate fins and separate
headers properly supported with a separate stainless steel support
track and shall be provided with a separate stainless steel
secondary drain pans under each upper coil section with stainless
steel downspouts to primary drain pan. Secondary drain pans shall
be not extend more than 6” past the cooling coil section and shall
be sloped upward in the direction of airflow at a minimum 45° angle
with a rolled %2” diameter catch lip at the end of the drain pan. Each
secondary coil drain pan shall have a down drain minimum %’
diameter at each end of the coil and at any intermediate coil support
header track.
All exposed coil surfaces shall be covered at the factory with 1/4 inch plywood with
kraft paper facing on each side for protection during transit and storage. Plywood
shall be secured in place with bolts, utilizing pre-punched holes in the coil casing
flange. Re-install plywood covers removed at the job site for inspecting units on
delivery and assure that they remain in place until units are set in place and ready
for duct connections.

l. UV Lights:

1.

UV lights shall be located so as to shine on the leaving face of the cooling
coil. Configure UV-C lights in accordance with the manufacturer’s
recommendations for optimal coverage of the entire cooling coil face.

A hard-wired Kill switch on all access doors for the UV light compartment
shall be provided to de-energize the UV light when the door is opened.
Interior lining of AHU sections housing UV lights shall be polished
aluminum with an 88% minimum reflectance.

UV light ballasts shall be located on the outside of the AHU housing with
factory-provided thermally broken pass-through to fixture inside unit.
Ballast shall be removeable without accessing AHU interior. Provide on-
off switch for UV lights on unit exterior and identify with permanent signage
to distinguish switch from switching for interior light fixture.

Exposed gasket sections inside AHU section housing the UV light shall be
UV resistant.

UV lamps shall be RLM Extreme 360 Remote Mount UV-C High Output
lamps with 120V power supply, remote mounting ballasts and loom kit of
sufficient length to make connections and neatly tie off cable along interior
panel sections.
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Airflow Monitoring Station:

1. A factory-mounted damper shall be provided for units with outdoor air
openings to measure outside air intake airflow.

2. Damper blades shall be galvanized steel, housed in a galvanized steel
frame and mechanically fastened to a rotating axle rod.

3. Each damper shall have a bellmouth inlet fitting to the airflow ring sensor.

4. The dampers shall be rated for a maximum leakage rate of less than 1% of
nominal airflow at 1-inch wg.

5. The airflow measurement station shall measure from 15 to 100% of total
outside air and/or return air flow.

6. The airflow monitor shall adjust for temperature variations.

7. The airflow monitoring output shall be a 2-10 VDC signal proportional to
velocity.

8. The accuracy of the airflow measurement station shall be + 5%.

2.4  VARIABLE FREQUENCY MOTOR SPEEED CONTROLLERS

A. The Mechanical Contractor shall furnish each air handling units as scheduled with
a variable frequency motor speed controller complete with manual bypass.
Installation and wiring shall be as described in Division 26 .

B. Variable frequency motor speed controller drives shall be as specified under
Section 200514 Yaskawa Series E7 provide single VFD for multiple motors with
separate disconnects and overloads for each motor.

C. Variable frequency drive shall be field installed on wall within air-conditioned
space within a mechanical room or electrical room as indicated. Install VFD such
that minimal wire runs are required between the VFD and motor load. Maximum
length shall be as recommended by VFD manufacturer.

2.5 FILTERS
A. Filters shall be as specified in Division 23.
B. All manufacturer-furnished galvanized sheet metal spacers with neoprene gasket

material for filter tracks shall be in place any time the filters are installed and unit
is in operation. Contractor shall be responsible for receiving, storing and furnishing
on jobsite galvanized sheet metal spacers and demonstrating by-pass free filter
assemblies at time of final completion. Contractor shall be responsible for all
required coil cleaning resulting from faulty filters during fan operation prior to
Owner’s acceptance.

PART 3 - EXECUTION

3.1 STORAGE

A. All air handling units shall be received and stored on the job site with the wooden
shipping skids in place. Under no condition shall the units be stored in such a way
that metal components are in direct contact with the ground.

FACTORY AIR HANDLING UNITS 237313-10
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3.2

1.1

Unit delivery shall be coordinated with building construction and units shall be
delivered to the job site just prior to their installation. Cover air handling units stored
on the job site with 6 mil polyethylene sheet, taped in place, to protect the units
from damage and the weather. Units that receive water damage due to improper
handling or storage shall be removed from the site and new ones furnished at no
additional charge to the Owner.

For stored AHU's, rotate fans through two full revolutions weekly to avoid pooling
of lubricant.

INSTALLATION

A

3.4

Mount floor mounted units on concrete housekeeping pads and Galvanized or
aluminum base support channels a minimum of 6“high and provide 3/8” thick
neoprene isolator pads. Minimum eight (8) per unit between base rail and concrete
pad.

Pipe cooling coil condensate drain line full size (minimum %” diameter) to nearest
floor or open drain. Slope the drain line down in the direction of flow at a 1/4 inch
per foot (minimum). Provide an insulated cooling coil condensate drain trap and
air vent connection at the air handling unit and maintain a minimum 1” air gap at
the floor drain connection to the building sanitary sewer.

Mount units at proper height above floor so that proper trap depth is provided in
condensate drain line.

Coordinate 120 volt circuiting to UV light systems and interior work light switches
furnished with air handling units with Division 16.

INSPECTION AND CERTIFICATION

Unit manufacturer's representative shall inspect and verify that installation is
conforming to manufacturer's recommendations.

Submit report to Engineer in writing certifying that installation is in accordance with
manufacturer's recommendations.

3.5 FIELD LEAKAGE TEST

3.6

A

After completion of unit’s installation, unit manufacturer and installing contractor
shall jointly perform field casing leakage test.

Leakage test shall verify that unit casing leakage is less than 3% of design air flow
at 6” WG pressure

Submit certified test data to Engineer for approval.

IDENTIFICATION:

FACTORY AIR HANDLING UNITS 2373 13- 11
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A. Refer to Section Division 23 for applicable painting and cleaning requirements.

B. Refer to Division 23 and TMH Standards for applicable identification, nameplates
and labeling requirements.

3.7  WARRANTY NOTE:
A. Refer to Section Division 23 for warranty requirements.

B. Warranty period shall begin from turnover of AHU to the client, not from shipping
date, installation date or startup date.

END OF SECTION 23 7313
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NMIET:

REQUEST FOR TECHNICAL INFORMATION

Name of equipment to be inspected:

Model Designator of equipment:

Serial Number of Equipment:

Intended use of equipment: (Hazardous/non-hazardous location/environment)

Manufacturer Name:

Electrical Data:

Voltage: Amperage: Phase: Hertz

Largest load served or more than one voltage source:

Does this device have stored energy (capacitors, springs, hydraulics, balanced weight)

Location where inspection will be conducted:

Name of Location/Company:

Point of Contact on Site:

Telephone number of Prime Contact

Telephone Number of Secondary Contact:

Location where equipment will be installed if not the same as above:

Name of Location/Company
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Address:

NeMET:

Application for Inspection Services

Application and/or Request for Quote for MET Safety Inspection Services for Field
Evaluation

Applicant Company Name

Applicant Address:

Applicant Contact Information: Phone,
Fax, E-mail

Inspection Required: Include a no later
than date:

Location Where is the Inspection to take place:

Location of Final Installation of the Equipment:

Point Of Contact at the Inspection Location: Name and Phone Number

Equipment Requiring Inspection (If not equipment, what requires inspection)

Number of ltems covered under this application: (Required)

(Note: Please include a brief description of the equipment, method of control, and
electrical properties of the equipment) If the equipment uses gas, is medically related, or
contains any materials than meet hazardous natification requirements include this
information MET may contact you for additional information) Please use the attached for
multiple items.

Other Comments or Information Related to the Inspection:

FACTORY AIR HANDLING UNITS 2373 13- 14
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| have read and understood the terms and conditions for MET’s Field Evaluation
Program

Signature of Applicant:
Date:

Attachment if needed:
Equipment Requiring Inspection:

Equipment Requiring Inspection (If not equipment, what requires inspection)

(Note: Please include a brief description of the equipment, method of control, and electrical properties of the
equipment) If the equipment uses gas is medically related, or contains any materials than meet hazardous
notification requirements include this information MET may contact you for additional information)

Equipment Requiring Inspection (If not equipment, what requires inspection)

(Note: Please include a brief description of the equipment, method of control, and electrical properties of the
equipment) If the equipment uses gas is medically related, or contains any materials than meet hazardous
notification requirements include this information MET may contact you for additional information)

Equipment Requiring Inspection (If not equipment, what requires inspection)

(Note: Please include a brief description of the equipment, method of control, and electrical properties of the
equipment) If the equipment uses gas is medically related, or contains any materials than meet hazardous
notification requirements include this information MET may contact you for additional information)

Equipment Requiring Inspection (If not equipment, what requires inspection)

(Note: Please include a brief description of the equipment, method of control, and electrical properties of the
equipment) If the equipment uses gas is medically related, or contains any materials than meet hazardous
notification requirements include this information MET may contact you for additional information)

Equipment Requiring Inspection (If not equipment, what requires inspection)
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(Note: Please include a brief description of the equipment, method of control, and electrical properties of the
equipment) If the equipment uses gas is medically related, or contains any materials than meet hazardous
notification requirements include this information MET may contact you for additional information)

Equipment Requiring Inspection (If not equipment, what requires inspection)

(Note: Please include a brief description of the equipment, method of control, and electrical properties of the
equipment) If the equipment uses gas is medically related, or contains any materials than meet hazardous
notification requirements include this information MET may contact you for additional information)
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Applicants: Name
Project:

Terms and Conditions

Terms and Conditions for Product Safety Field Labeling Program

Payment Terms - [X] Your authorized purchase order indicating engineering/ inspection totals + estimated
expenses (If applicable) with net 30 days terms (subject to credit approval for the specific project scope, and based
on previous payment history). Please provide 3 business trade references. [] Unless otherwise indicated, all
quotes are valid for 60 days. Where deposit is required, or no credit has been established we will need to have
your payment received prior to our inspection. [] Urgent Options may require 100% Deposit by credit card..
Scheduling will be confirmed with the receipt of a deposit or purchase order as noted above. It is understood
cancellation should be made at least 48 hours in advance of scheduled start date to avoid cancellation fees. Partial
billing may be issued as related job tasks are performed.

It is understood that this project anticipates a compliant product utilizing previously certified components suitable
for the application (or adequate details showing compliance with the particular component requirements). An
investigation of critical component(s) is not anticipated under the scope of this project or estimated man-days. All
components that function to reliably control hazardous conditions (i.e. temperature limiting/regulating, flame detect,
explosion proof, etc.), must bear the certification mark of a Nationally Recognized Testing Laboratory, be replaced,
or be further evaluated for reliability.

It is understood the applicant will be responsible for supplying the Equipment Under Test (EUT) with all accessories
typical of normal operation and for assuring that the EUT is readily accessible and properly installed for the review
and required testing. Any required site Personal Protective Equipment (PPE) is to be specified in advance in writing
or be provided by the applicant. Any special access conditions or hardware will need to be provided for MET
engineering staff. It is understood that if any site-specific training is required for access of the equipment, if not
specifically arranged for in advance may increase the scope of the work and/or delay project completion.

It is understood this proposal assumes an Indoor Ordinary Location installation, per the NEC/CEC. No lasers are
anticipated in this project unless specifically referenced in the proposal.

It is understood that this Evaluation is limited to the electric fire and shock hazard under the scope of the Standard
noted above and the Field Labeling Program only for specific equipment listed in the proposal. If guards installed
by the manufacturer have been removed or altered, they will need to be restored to their original condition in
advance of our visit.

It is understood that if review and/or testing is requested in order to determine compliance, MET can not be held
responsible for the operation of the product after testing. MET does not monitor the shipping and handling of
equipment to and from the lab and may not verify product operation. Although most tests are designed to be non-
destructive, by requesting special testing, The applicant understands that special tests could affect equipment
operation.

It is understood MET does not take responsibility for the accuracy of information supplied by the customer.

MET does not assume any responsibility for the condition of the product after testing, evaluation, shipping or
storage. Due care of the product tested will be exercised to assure the product is maintained in it's original
condition in the process of Field Labeling.

It is understood MET cannot guarantee that a product will comply with a standard or qualify for a certification. The
customer will be responsible to pay for work performed by MET even if compliance is not achieved. It is further
understood that if MET is requested to close or cancel the project, MET is required to issue a final non-compliant
report to you and any Authority Having Jurisdiction involved in the project.

It is understood MET may be required to make subjective opinions or interpretations, based upon MET's judgment
and interpretation of the applicable standards. In those cases, MET does not warrant or guarantee its opinions or
that there will be universal acceptance of its findings. Furthermore, MET does not undertake to discharge or
assume any responsibility of the Customer or any third party.

MET recognizes the confidential nature of the product and the associated documentation. Except as necessary in
accordance with the defined project, MET will not voluntarily disclose any information regarding the Customer's
product without prior authorization. If desired by the Customer, an additional level of confidentiality can be provided
by MET.

| have read and understand the terms of MET’s Field Labeling Program. Signature below acknowledges terms and conditions for
products reviewed under the Field Labeling Program:
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Name Printed Authorized Signature Date
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SECTION 23 82 19

FAN COIL UNITS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY
This Section includes fan-coil units and accessories.

Related Sections include the following:

1. Division 23 Section “General-Duty Valves for HVAC Piping” for valves and
accessories for piping.

Division 23 Section "HVAC Insulation" for pipe saddles at pipe hangers.

Division 23 Section “Hangers and Supports for HYAC Piping and Equipment”.
Division 23 Section "Hydronic Piping" for chilled water and condensate piping.
Division 23 Section “Instrumentation and Control for HYAC”.

Division 23 Section “Metal Ducts”.

SohwN

DEFINITIONS
FMS: Facility management system.
ACTION SUBMITTALS

Product Data: Include rated capacities, operating characteristics, furnished specialties,
and accessories.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of
each field connection.

1. Wiring Diagrams: Power, signal, and control wiring.

2. Short-circuit current rating of equipment assembly.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Floor plans, reflected ceiling plans, and other details, drawn to
scale, on which the following items are shown and coordinated with each other, based
on input from installers of the items involved:

Ceiling suspension components.

Structural members to which fan-coil units will be attached.

Method of attaching hangers to building structure.

Size and location of initial access modules for acoustical tile.

Items penetrating finished ceiling, including the following:

Lighting fixtures.

b Air outlets and inlets.
C. Speakers.

d. Sprinklers.
e
P

abroN-~

o

Access panels.
erimeter moldings for exposed or partially exposed cabinets.
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1.5

A

1.6

1.7

1.8

1.9

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For fan-coil units to include in emergency, operation,

and maintenance manuals. In addition to items specified in Division 01 Section

"Operation and Maintenance Data," include the following:

1. Maintenance schedules and repair part lists for motors, coils, integral controls, and
filters.

Warranty: Special warranty specified in this Section.
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1,
Section 6 - "Heating, Ventilating, and Air-Conditioning."

COORDINATION

Coordinate layout and installation of fan-coil units and suspension system components
with other construction that penetrates or is supported by ceilings, including light fixtures,
HVAC equipment, fire-suppression-system components, and partition assemblies.

Coordinate size and location of wall sleeves or roof openings for outdoor-air intake.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of condensing units that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Fan-Coil-Unit Filters: Furnish one spare filter for each filter installed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Carrier Corporation.
B. Daikin.
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C.

2.2

D.

E.

IEC, International Environmental Corporation.
JCI, Johnston Controls Inc.

Thermal Corporation.

FAN-COIL UNITS

Description:  Factory-packaged and -tested units rated according to ARI 440,
ASHRAE 33, and UL 1995.

Coil Section Insulation: 1-inch thick, foil-covered, closed-cell foam or matte-finish,

Main and Auxiliary Drain Pans: Insulated stainless steel or insulated galvanized steel
with plastic liner formed to slope from all directions to the drain connection as required
by ASHRAE 62. Drain pans shall be removabile.

Condensate Pump: Fractional horsepower, non-ferrous impeller, close or direct coupled

pump for installation in drain pan complete with floats or sensors to detect water level

and cycle pump accordingly. Each drain pan shall have a minimum of one pump, unless

otherwise indicated.

1. Condensate piping to be ASTM B 306, Type DWV copper with wrought copper
fittings conforming to ASME B16.22 and soldered.

Chassis: Galvanized steel where exposed to moisture. Floor-mounting units shall have
leveling screws.

Cabinet:
1. Double-wall construction with 1-inch thick foam injected insulation. The cabinet is
to be thermally isolated through injected foam insulation inside each cabinet.

a. Panel shall have a minimum thermal insulation equal to R6. Closed-cell
foam complying with ASTM C 1071 and attached with adhesive complying
with ASTM C 916.

b. Fire-Hazard Classification: Insulation and adhesive shall have a combined
maximum flame-spread index of 25 and smoke-developed index of 50 when
tested according to ASTM E 84.

2. Doors and Access Panels: Galvanized steel with polyurethane gaskets, hinges,
and concealed fastening devices.

3. Finish of Exterior Surfaces: Baked-on, textured vinyl enamel, color as selected
from manufacturer's standard colors.

4. For ducted and partially exposed units:

a. Horizontal Unit Bottom Panels: Fastened to unit with cam fasteners and
hinge and attached with safety chain; with steel or cast-aluminum discharge
grilles.

b. Steel recessing flanges for recessing fan-coil units into ceiling or wall.

C. Insulated sheet metal plenums with flex connections where the following
services connect to the unit:

1)  Supply air.
2) Return air.
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G.

Filtration: Provide as scheduled. Refer to Division 23, “HVAC Air Filtration,” for filtration
system performance.

Coils:

1. Hydronic: Copper tube, with mechanically bonded aluminum fins spaced no closer
than 0.1 inch, rated for a minimum working pressure of 200 psig and a maximum
entering-water temperature of 220 deg F. Include manual air vent and drain valve.

Fan and Motor Board: Removable.

1. Fan:

a. Direct-Driven: Double width, forward curved, centrifugal or plenum fan; with
permanently lubricated, multispeed motor resiliently mounted in the fan inlet.
Aluminum or painted-steel wheels, and painted-steel or galvanized-steel fan
scrolls.

2. Motor: Permanently lubricated, multispeed; resiliently mounted on motor board.
Comply with requirements in Division 23 Section "Common Motor Requirements
for HYAC Equipment.”

3. Wiring Termination: Connect motor to chassis wiring with plug connection.

Factory, Hydronic Piping Package: ASTM B 88, Type L copper tube with wrought-

copper fittings and brazed joints. Label piping to indicate service, inlet, and outlet.
Automatic Flow-Control Valve: Brass or ferrous-metal body; 300-psig working
pressure at 250 deg F, with removable, corrosion-resistant, tamperproof, self-
cleaning piston spring; factory set to maintain constant indicated flow with plus or
minus 10 percent over differential pressure range of 2 to 80 psig.

2. Y-Pattern Hydronic Strainers: Cast-iron body (ASTM A 126, Class B); 125-psig
working pressure; with threaded connections, bolted cover, perforated stainless-
steel basket, and bottom drain connection. Include minimum NPS 1/2 hose-end,
full-port, ball-type blowdown valve in drain connection.

3. Wrought-Copper Unions: ASME B16.22.

4. Risers: ASTM B 88, Type L copper pipe with hose and ball valve for system
flushing.

Control devices are specified in Division 23 Sections "Instrumentation and Control for
HVAC".

Electrical Connection: Factory wire motors and controls for a single electrical
connection.

Electrical Ratings

1. Short-Circuit Current: Match rating of overcurrent protective device serving the
equipment assembly.

2. Available Short-Circuit Current: As indicated on the Drawings.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas to receive fan-coil units for compliance with requirements for installation
tolerances and other conditions affecting performance.
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B. Examine roughing-in for piping and electrical connections to verify actual locations
before fan-coil-unit installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install fan-coil units level and plumb.

B. Install fan-coil units to comply with NFPA 90A.

C. Suspend horizontal, suspended fan-coil units from structure with hangers. Vibration
isolators are specified in Division 23 Section "Vibration Controls for HVAC Piping and
Equipment.”

D. Verify installation locations of thermostats and other exposed control sensors with
Architect.

E. Do not operate fan coil units without filters installed.

F. Install new filters in each fan-coil unit within two weeks after Substantial Completion.

G. Maintain maintenance and all NEC clearances.

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties. Specific connection
requirements are as follows:

1. Install piping adjacent to machine to allow service and maintenance.

2. Connect piping to fan-coil-unit factory hydronic piping package. Install piping
package if shipped loose.

3. Install condensate pump in drain pan and route condensate discharge to indirect
waste.
a. Install condensate trap of adequate depth to seal against the pressure of fan.

Install cleanouts in piping at changes of direction.

b. Install condensate piping at appropriate slope to gravity drain.

B.  Connect supply and return ducts to fan-coil units with flexible duct connectors specified
in Division 23 Section "Air Duct Accessories." Comply with safety requirements in
UL 1995 for duct connections.

C. Ground equipment according to Division 26 Section "Grounding and Bonding for
Electrical Systems."

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."
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3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation,
including connections, and to assist in field testing. Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:
1. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.
2. Operate electric heating elements through each stage to verify proper operation
and electrical connections.
3. Test and adjust controls and safety devices. Replace damaged and
malfunctioning controls and equipment.

C. Remove and replace malfunctioning units and retest as specified above.
3.5 ADJUSTING
A.  Adjust initial temperature set points.
3.6 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance

personnel to adjust, operate, and maintain fan-coil units. Refer to Division 01 Section
"Demonstration and Training."

END OF SECTION

FAN COIL UNITS 238219-6
100% Issue for Permit & Bidding 12 July 2018





