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MECHANICAL
COVER SHEET

Method of Compliance: Prescriptive

Climate Zone: 3A

Exterior Design Conditions:
Winter Dry Bulb: 23°F
Summer Dry Bulb: 93°F

Interior Design Conditions:
Winter Dry Bulb: 70°F
Summer Dry Bulb: 75°F
Relative Humidity: 50%

Calculated Space Loads:
Heating Load: 240,200 BTUH
Cooling Load: 457,200 BTUH

Space Conditioning System:
Unitary: The space is served by a variable air volume cooling system with

terminal units for zoning. The fan powered terminal units at the
perimeter of the space are provided with electric reheat for space
heating as required. One ductless split system heat pump has
been added to the IT Room. Infrared Heaters are utilized for
heating in the Hangar.

Boiler:  Not applicable to this project.
Chiller:  Not applicable to this project.

Equipment Efficiencies:
Refer to mechanical schedules within drawings for efficiencies.

Equipment Schedules with Motors:
Multi-speed motors are used on this project and are included in the efficiency rating of
the equipment.  See drawings for efficiencies.

Designer Statement:
To the best of my knowledge and belief, the design of this project complies with the
mechanical system and equipment requirements of the 2018 NC Mechanical Code.

Mechanical Systems and Equipment:

Marks
EF Exhaust Fan

EWH Electric Wall Heater

EUH Electric Unit Heater

FPB Fan Powered VAV Terminal Unit

GUH Gas Unit Heater

RTU Packaged Rooftop Unit

VAV VAV Terminal Unit
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D"Ø

Sidewall Return/Exhaust Grille

Rectangular Duct
(W = Width, H = Height)

Round Duct
(D = Diameter)

Duct Tap with Transition from
Hard to Flexible Duct

Manual Volume Damper

Rectangular Duct Turns Down

Rectangular Duct Turns Up

Round Duct Turns Down

Fire Damper

Connect to Existing

Duct Mounted Smoke Detector

Diffuser Tag

Gas Piping

Piping Elbow Turns Down

Piping Elbow Turns Up

Gas Shutoff Valve

Medium Pressure Gas Regulator

Wall Mounted Temperature / Relative
Humidity / Carbon Dioxide Sensor

Diffuser Type
CFM

Round Duct Turns Up
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Drawing Legend

Ceiling Supply Diffuser

Linear Slot Diffuser

Sidewall Supply Diffuser

Ceiling Return Grille

Ceiling Exhaust Grille

General Requirements:

1. The heating and air conditioning contractor (the contractor) shall provide all specified and miscellaneous
material and labor as required for a complete and operating system as described by these plans and
specifications.

2. All equipment and materials shall be installed in accordance with all local, state, and national codes and
recommendations of the manufacturers. If there is a conflict in the above requirements, the more stringent
shall be used.

3. The contractor shall obtain and pay for all permits, fees, and inspections necessary to complete their work
under this contract.

4. Prior to bidding, the contractor shall visit the site to familiarize themself with existing conditions and resolve
any conflicts between existing conditions and these plans with the engineer.

5. All ductwork and equipment shown on these drawings is strictly diagrammatic. All ductwork sizes shown
are free area sizes. It shall be the responsibility of the contractor to ensure that items furnished under this
contract will fit in the space available. The contractor shall make necessary field measurements to
ascertain space requirements, including those for connections, and shall provide such sizes and shapes of
equipment that are the true intent and meaning of these drawings and specifications. Any conflicts shall be
resolved with the engineer.

6. Prior to construction, the contractor shall coordinate their work with all other trades. All drawings indicate
the general arrangement desired. The exact locations and details of construction may be such that
variances are required. The drawings do not show all bends, offsets, and fittings that may be required for
the complete execution of this contract. Such variances and contingencies shall be allowed for in the
contractor's bid and shall be accomplished without additional cost to the owner. Prior to ordering
equipment, the contractor shall prepare coordination drawings showing how their equipment is to be
located in the space indicated. This drawing shall show the new and existing work of all other trades. The
contractor shall contact the other contractors involved for dimensions, locations, and required clearances
of the equipment they intend to provide for this job. The aforementioned coordination drawings shall be
submitted to the engineer for approval.

7. Do not scale these drawings. Refer to the architectural plans for dimensions.

8. All equipment shall be located and installed to provide maximum space for maintenance and service.

9. All materials used shall be new and free of defects. Where trade names are mentioned, they are given as a
reference to the quality of the apparatus required. All materials and equipment shall bear the UL label or
equivalent where applicable. Other makes may be used if approved in writing by the engineer.  Provide a
complete list of materials and equipment proposed for use in this contract to the engineer within ten days
following the award of contract. If such list is not submitted, the contractor shall supply the materials and
equipment specified or as directed by the engineer. The contractor shall provide digital copies of submittals
to the engineer for review and approval prior to ordering equipment.

10. Workmanship shall be first-class and performed by experienced and skilled craftsmen.

11. Coordinate exact location of all diffusers/grilles with lights, sprinkler heads, and other ceiling mounted
devices. See the reflected ceiling plan.

12. Upon completion of the work, a certified test and balance shall be performed in accordance with "AABC"
requirements. Furnish a final copy of all testing, adjusting, and balancing reports as a part of the operating
and maintenance manuals. Indicate deficiencies preventing proper testing, adjusting, and balancing of
systems and equipment to achieve specified performance. Adjust air handling systems to within plus or
minus 10 percent of design. Adjust total air to all air outlets and inlets to within plus 10 percent and minus 5
percent of design to space. Adjust individual outlets and inlets in space to within plus or minus 10 percent
of design. Adjust air handling and distribution systems to obtain required or design supply, return, and
exhaust air quantities. Measure air quantities at air inlets and outlets. Vary total system air quantities by
adjustment of fan speeds. Provide sheave drive changes to vary fan speed if required. Vary branch air
quantities by damper regulation. Measure static air pressure conditions on air supply units, including filter
and coil pressure drops, and total pressure across fan. Make allowances for 50 percent loading of filters.
Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design conditions.
At modulating damper locations, take measurements and balance at extreme conditions.

13. As applicable, the contractor shall verify the operation of all existing mechanical equipment in the area of
work. All measurements shall be recorded necessary to ascertain the proper operation of the equipment
including, but not limited to, amperage, gpm flow, inlet and outlet temperatures, airflow, and inlet and outlet
static pressures. Any deficiency in the rated output of the equipment shall be reported to the engineer. In
any case, said report shall be submitted to the engineer upon request.

14. All equipment shall be provided with permanent labels for identification. All pipe shall be labeled to indicate
pipe function and direction of flow. Provide valve tags for all valves. Coordinate nomenclature and
numbering with owner prior to installation.

15. The contractor shall furnish a bound set of operating and maintenance instructions for all equipment to the
owner upon completion of project.

16. The contractor shall, at the completion of the work, clean, polish, and/or wash all exposed items of
materials, equipment, and fixtures in their contract to leave such items bright and clean. The contractor
shall keep the premises clear of debris from their work during construction and leave the area and building
clean at completion of the contract.

17. Mechanical and electrical equipment shall operate without objectionable noise or vibration, as determined
by the engineer. If such objectionable noise or vibration should be produced and transmitted to occupied
portions of the building, the contractor shall make the necessary changes to correct the noise or vibration
without additional cost to the owner.

18. The contractor shall provide a complete 1-year warranty on all labor and materials under this contract.
Refrigeration compressors provided under this contract shall carry the manufacturer's published 5-year
non-prorated warranty.

19. The electrical contractor shall be responsible for all power connections to the equipment provided under
this contract.

20. The mechanical contractor shall be responsible for all control wiring for their equipment.

21. Outside air intakes shall be located a minimum of 10 feet from all exhaust discharge and plumbing vents.

22. Replace all filters just prior to acceptance by the owner.

23. Contractors and sub-contractors shall carefully review the construction documents. Information regarding
the complete work is dispersed throughout the document set and cannot be accurately determined without
reference to the complete document sets.

24. Route refrigerant lines from outdoor condensing units in the most direct path to the air handler.  Insulate
with foam insulation.  Provide long line refrigeration kit as required.

25. Provide an auxiliary drain pan for any air conditioning equipment. Provide the auxiliary drain pan with a
float switch that stops the fan upon accumulation of condensate in the pan. Locate all equipment above the
ceiling so that adequate slope is provided for all drain lines. If a condensate pump is specified, extend the
auxiliary drain pan under the condensate pump. Condensate drain lines in return air plenums shall be
made of type 'K' copper pipe. Insulate drain lines to prevent sweating. Route condensate drains as directed
on plans.

Materials and Equipment:

Ductwork:

· All sheet metal ductwork, unless otherwise specified, shall be constructed of galvanized steel sheets in
accordance with SMACNA gages and standards. Duct upstream of  VAV dampers shall be constructed for
2" static pressure and sealed to SMACNA Classification "A". Duct downstream of VAV terminal units, and
for low pressure equipment, shall be constructed for 1" static pressure and sealed to SMACNA
Classification "B". Insulate all ductwork, unless otherwise noted, with foil-faced 1 psf density fiberglass duct
wrap. Insulation R-value shall be per the 2018 NC Energy Conservation Code. For rooftop equipment, line
the supply and return duct to five feet beyond first elbow downstream of the discharge and intake of the
unit. Duct liner shall be 2" thick, 1.5 pound density acoustical liner.

Double Wall Round and Flat Oval Duct:

· All spiral and flat oval duct in exposed locations shall be of double wall construction consisting of an outer
shell with a nominal 1" layer of fiberglass insulation and a perforated inner shell. Construction shall be of
ASTM A527 galvanized steel with 4-ply spiral lock seam. Provide with factory made fittings. Sheet metal
gauges shall be per ASHRAE and SMACNA specifications. Fasten all exposed connections with pop-rivets
and provide with gasketed joints to eliminate duct sealer. All ductwork in exposed locations shall be
furnished with a paint grip finish.

Flexible Duct:

· Shall be insulated, sound attenuating, low velocity type, and shall comply with NFPA 90A and 90B. Flexible
duct shall bear the UL Class 1 air duct label as tested under UL 181. Flexible duct shall be factory-formed,
composed of spiral wound corrosion resistant wire bonded to an inner fabric liner. Duct shall be factory
insulated with a foil vapor barrier jacket. Insulation R-value shall be per 2018 NC Energy Conservation
Code.

· The installation of flex duct shall conform to the requirements of Chapter 3 of the SMACNA HVAC Duct
Construction Standards, (latest edition). Bends in flexible duct shall not be less than two duct diameters
centerline radius and bends shall not begin within three inches of a sheet metal connection. Duct shall not
be compressed. Support duct from the structure at intervals not to exceed ten feet. Maximum permissible
sag is 1/2 inch per foot of spacing between supports. Hanger or saddle material in contact with the duct
shall be wide enough so that it does not reduce the internal diameter of the duct when the supported
section rests on the support and in no case shall be less than 1" wide.

Duct Elbows:

· Use full-radius elbows or square bends with turning vanes.

System Balancing:

· Provide locking quadrant type manual volume damper at each flexible duct runout. Provide splitter
dampers at supply tees and extractors at all supply air branches. Provide balancing dampers in all ducts
where required for system balancing as shown or as required.

Air Distribution:

· Provide all grilles, registers, and diffusers per the schedule on the drawings. Provide support from the
structure for each diffuser and damper installed in a lay-in ceiling. Linear slot diffusers shall be constructed
so that each slot may be independently configured to insure a full 180° air control pattern. The contractor
shall coordinate finish styles and colors with the architect prior to ordering equipment. The backs of all air
distribution shall be insulated from unconditioned space.

Fire Dampers:

· The contractor shall provide fire dampers at all duct penetrations of rated walls as indicated on the
drawings or where required by the authority having jurisdiction. Fire dampers shall be UL labeled, Style "B"
curtain type, and dynamically rated with integral factory sleeve. Blades shall be located out of the airstream
for minimum airflow restriction. Installation shall be in accordance with the SMACNA Fire, Smoke and
Radiation Damper Installation Guide for HVAC, (latest edition). Provide suitable access door for testing
and servicing damper mechanism.  Prior to completion of job, the contractor shall test each damper for
proper operation and make adjustments as necessary.

Flexible Duct Connections:

· Furnish and install flexible duct connectors on supply and return connections of all air handling units.

Escutcheons:

· Furnish and install escutcheons in all places where piping or mechanical equipment penetrates a finished
wall or ceiling in an exposed location.

Smoke Detectors:

· Smoke detectors shall be provided per the 2018 NC Mechanical Code, Section 606.2.1. Smoke detectors
shall be UL listed for duct installation and be located in the return airstream to shut down the supply air fan
upon activation. The system shall be wired so that the fan immediately shuts down upon a signal from the
fire alarm system and bypasses any built-in time delays. The Fire Alarm Contractor shall furnish the smoke
detector, wire the detector to the fire alarm control panel, and provide a shut down relay at the equipment.
The Mechanical Contractor shall install the smoke detector in the duct and wire from the shut down relay to
the supply fan. Audible and visible alarms shall be provided through the fire alarm system. Duct detectors
shall be installed per the manufacturer's recommendations. Coordinate smoke detector requirements with
the fire alarm contractor prior to installation.

Access Panels:

· The Mechanical Contractor shall provide access panels as required for access to valves, dampers,
controls, or any other item installed under this contract where such item is concealed behind construction
which renders the item inaccessible for service or adjustment. Said access panels or doors shall be fire
rated as necessary to maintain the integrity of the construction wherein the panel or door is installed.

HVAC Equipment:

· All equipment shall bear the UL, CSA, met or other accredited testing laboratory label where appropriate.
All equipment shall conform to the type, size, rating, and performance of that listed on the drawings under
this contract. Submit shop drawings per the specifications.

Controls:

· HVAC controls shall be as indicated on the drawings. In existing buildings, all new equipment shall be
connected to the existing building control system unless otherwise noted. The mechanical contractor shall
be responsible for verifying the existing building control system prior to bid and shall provide equipment
compatible with the existing system. If the existing system is equipped with a graphical interface, it shall be
updated as a part of this project. New sensors shall match the building standard unless otherwise noted.
New equipment provided for standalone zone control systems for individual pieces of equipment shall be
connected to the existing zone control system unless otherwise noted.

Control Wiring:

· All control wiring shall be run in a metallic raceway.  Raceway shall be routed parallel and perpendicular
with the building structure. The metallic raceway may be omitted where plenum-rated cable is installed
above an accessible ceiling within the building envelope. There shall be no splices in the control system
wiring other than at terminal blocks. Wire nuts and crimp splices are not permitted.

Gas Piping:

· All gas piping shall be installed by the mechanical contractor. Gas pipe shall be Schedule 40 black steel.
provide all valves, fittings, and controls as required by local, state, and national codes or by manufacturer's
written recommendations for a complete and operational system.

Mechanical Notes and Specifications

Outside Air Calculation

Space Classification Floor Area
SF (Az)

People
per 1000

SF

Total
People

(Pz)

CFM per
Person

(Rp)

CFM
per SF
(Ra)

Breathing Zone
Outdoor Airflow

CFM (Vbz)

Zone Air
Dist. Eff.

(Ez)

Zone Outdoor
Airflow CFM

(Voz)

System
Vent. Eff.

(Ev)

Occupant
Diversity

(D)

Uncorrected
Outdoor Air
Intake (Vou)

Required
Outdoor Intake

CFM (Vot)
Remarks

Office Space 3180 5 16 5 0.06 271 0.8 339

0.84 0.67 1376 1633

1,2,3

Conference Room 1103 50 56 5 0.06 347 0.8 434 1,2,3

Corridor 2169 NA NA NA 0.06 131 0.8 164 1,2,3

Storage 553 NA NA NA 0.12 67 0.8 84 1,2,3

Reception Area 2311 30 70 5 0.06 489 0.8 612 1,2,3

Main entry lobbies 2907 10 30 5 0.06 325 0.8 407 1,2,3

1. Values per 2018 NC Mechanical Code, Table 403.3.1.1.

2. Equations per 2018 NC Mechanical Code, Sections 403.3.1.1.1.1 through 403.3.1.1.1.3.

3. System Ventilation Efficiency (Ev) has been determined in accordance with critical zone per 2018 NC Mechanical Code, Table 403.3.1.1.2.3.2.

1. The contractor shall comply with all requirements of the 2018 NC Mechanical Code
with regards to all mechanical work.

2. The Mechanical Contractor shall coordinate the installation of all equipment, piping, and
ductwork under this contract with the building structure. Contractor shall make
adjustments where necessary without additional cost to owner.

3. Coordinate all supply, return, and exhaust grille locations with architectural reflected
ceiling plan.

4. Limit all flexible supply duct lengths to a maximum of 8'. Limit all flexible return duct
lengths to 4'.

5. The space above the main office area ceiling shall be used as a return air plenum. Prior
to construction the Mechanical Contractor shall verify a return air path from each air
outlet back to the air unit.

6. Where ducts and/or equipment are shown crossing, the larger duct or equipment shall
take precedence. The contractor must provide transitions so that the smaller of the
ducts is routed up and over the top of larger ducts.

7. Install fire dampers as required for all ducts penetrating rated partitions.

8. All roof mounted equipment shall be located a minimum of 6 feet from the roof edge.
Coordinate all roof work with owner prior to construction.

9. There shall be a Controls Contractor as a sub-contractor to the Mechanical Contractor.
Tie new equipment into new building automation system. Create graphics to match
equipment tags and zoning.

10. Locate thermostat and/or temperature sensor devices as shown on mechanical plans.
Verify that all device locations are acceptable to owner/tenant prior to construction.

11. Insulate all new supply air ductwork concealed above ceilings with exterior duct wrap.

12. In finished areas of the building, route all control wiring in exposed locations on top of
ducts or beams. Where hiding control wiring is not possible, wiring shall be routed in
conduits.

13. All ductwork, hangers, and control wiring conduits shall be installed straight and level,
and shall be supported by the structure above.

General Notes:

Additional Efficiency Compliance:

This project is complying with Section C406 of the 2018 NC Energy Conservation Code
under the provisions of Section C406.1, Option 2. The remaining provisions are therefore
not required and have not been included in this design.

Statement of System Commissioning:

An onsite system installation compliance review shall be conducted by a registered design
professional prior to final inspection and issuance of the Certificate of Occupancy. The
mechanical contractor shall make appropriate personnel available during the design
professional's onsite inspection to assist with review, as well as additional equipment and
controls testing. The contractor shall schedule the onsite inspection with the design
professional a minimum of one week prior to the visit. At the time of the visit the mechanical
contractor shall provide the following for review by the local AHJ and design professional:

1. Completed test and balance report.

2. Copy of all operation and maintenance manuals.

3. Documentation that the equipment installer has followed the manufacturer's
recommendations for startup and testing of all equipment.

Refrigerant Calculation
Mark

Chemical
Refrigerant

Refrigerant
Classification

RCL Allowable Qty.
(lbs per 1000 cu. ft.)

LFL Allowable Qty.
(lbs per 1000 cu. ft.)

Space Area
(SF)

Average Space
Height (ft)

Volume
(cu. ft.)

Calculated Allowable
Refrigerant (lbs)

Actual
Refrigerant (lbs) Compliant Remarks

DAHU/DHP-1 R-454B A2L 4.6 18.5 148 18.0 2,664 12.25 7.11 Yes 1,2

RTU-1 R-454B A2L 4.6 18.5 13,706 16.0 219,296 1008.76 57.2 Yes 1,2

1. Calculations provided to indicate compliance with the 2018 NC Mechanical Code, Section 105.2 utilizing ASHRAE Standard 15 - 2022 compliance requirements
and ASHRAE Standard 34 - 2022, Tables 4-1 & 4-2 allowable refrigerant quantities.

2. The lower concentration level (RCL vs. LFL) of refrigerant shall be the basis of design for the "Calculated Allowable Refrigerant (lbs)".

Submittals:

1. Submit additional documentation as required to support the performance verification process. This additional submittal
documentation shall include, at a minimum, the proposed start-up and initial check-out procedures, and prefunctional checklists.

Start-up plan and prefunctional testing:

1. Prefunctional testing shall be required for each piece of equipment to ensure that the equipment and systems are properly
installed and ready for operation, so that functional testing may proceed without delays. Follow the approved start-up, initial
check-out, and prefunctional testing procedures. Sampling strategies shall not be used for prefunctional testing. The prefunctional
testing for equipment and subsystems of a given system shall be successfully completed and documented prior to functional
testing of the system.

2. Procedures for performance verification shall include:

2.1. Start-up and initial check-out plan: develop the detailed start-up and prefunctional testing plans for equipment and systems.
That are to be performance verified, as specified herein. Review the proposed procedures and prefunctional testing
documentation to ensure that there is written documentation that each of the manufacturer-recommended procedures have
been completed.

2.2. The start-up and initial check-out plan shall consist, as a minimum, of the following:
2.2.1. The manufacturer's standard written start-up and check-out procedures copied from the installation manuals and

manufacturer's normally used field check-out sheets. The plan shall include checklists and procedures with specific
boxes or lines for recording and documenting the checking and inspections of each procedure and a summary
statement with a signature block at the end of the plan.

2.2.2. First-run checklist for equipment per specifications for each piece of equipment.
2.2.3. Contractor-developed prefunctional checklists.

2.3. Identify which trade is responsible for executing and documenting each of the line item tasks and note that trade on the
form. Each form may have more than one trade responsible for its execution.

3. Four weeks prior to start-up, schedule equipment and systems start-up and check-out. And notify the commissioning agent in
writing. The execution of the prefunctional checklists, start-up and check-out shall be directed and performed by the contractor, in
accordance with manufacturer's published procedures. The commissioning agent shall be present for the start-up, check-out, and
prefunctional testing of the first unit of each type of equipment, and any other tests he designates.

4. Sensor calibration: calibration of sensors associated with a given piece of equipment or system shall be included as part of the
prefunctional testing. And listed on the appropriate test checklists and reports for the system. This requirement may be met
during the prefunctional testing of the building control system, but shall also be documented with the functional testing
procedures.

5. Completed start-up, check-out, and prefunctional test forms shall be completed and made available to the commissioning agent
for review. List outstanding items of the initial start-up and prefunctional procedures that were not completed successfully, at the
bottom of the procedures form or on an attached sheet. The procedures form and any outstanding deficiencies shall be provided
to the commissioning agent within 2 days of test completion. The commissioning agent shall review the contractor's start-up and
prefunctional testing reports and shall submit either a noncompliance report or an approval form to the contractor. The contractor
shall correct items that are deficient or incomplete in the checklists and tests in a timely manner and shall notify the
commissioning agent as soon as outstanding items have been corrected and resubmit an updated start-up report and a
statement of correction on the original noncompliance report. When requirements are completed, the commissioning agent shall
recommend approval of the start-up and prefunctional testing of each system and schedule the functional testing of the
equipment or system.

6. Complete start-up and prefunctional testing for a system before functional test of that system may proceed.

7. Do not operate HVAC systems in a mode that would induce unconditioned, humid outside air into the building.

Retesting of equipment and/or systems:

1. Provide labor and materials required for retesting of any functional test found to be deficient.

2. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the
commissioning agent  for approval and rescheduling of the functional test. If during the retesting it becomes apparent that the
deficient items have not been completed and/or corrected as indicated in the data provided by the contractor, the retesting shall
be stopped. Costs for the design team to further supervise the retesting of a functional test shall be the responsibility of the
contractor.

Deferred testing:

1. Schedule and coordinate, with the approval of the commissioning agent, any required seasonal testing, tests delayed until
building construction is completed, required building occupancy or loading, weather, or other conditions are suitable for the
demonstration of equipment or system's performance. As specified herein. Deferred testing shall be executed, documented, and
deficiencies corrected as specified herein for functional testing. Adjustments or corrections to the operations and maintenance
manuals and as-built documents required by the results of the testing shall be made before the seasonal testing process is
considered complete.

Seasonal adjustments:

1. The HVAC performance verification supervisor shall schedule, coordinate and complete the seasonal adjustment process. During
this effort, the HVAC performance verification supervisor shall:

1.1. Check and verify the calibration of temperature control devices and thermostats. Test and verify control sequences for
proper operation for the season.

1.2. Check the operation, performance, and balance of air [and hydronic] systems to provide uniform distribution and comfort
conditions.

2. Where deficient operation or defective equipment is discovered, provide corrective measures.

Testing documentation, nonconformance, and approvals:

1. List outstanding items of the initial start-up and prefunctional procedures that were not completed successfully, at the bottom of
the functional test procedure forms or on an attached sheet. The functional test procedure forms and any outstanding
deficiencies shall be provided to the commissioning agent within 2 days of test completion. The commissioning agent shall review
the contractor's start-up and prefunctional testing documentation and shall submit either a noncompliance report or an approval
form to the contractor. Work with the commissioning agent to correct and retest deficiencies or uncompleted items. Correct items
that are deficient or incomplete in a timely manner, and notify the commissioning agent as soon as outstanding items have been
corrected and resubmit an updated start-up report and a statement of correction on the original noncompliance report. When
requirements are completed, schedule the functional testing of the equipment or system.

2. As functional performance testing progresses and deficiencies are identified, work with the commissioning agent to resolve the
issues.

Operation and maintenance manuals:

1. The contractor shall compile and prepare documentation for equipment and systems covered in the mechanical drawings and
deliver this documentation for inclusion in the operation and maintenance manuals prior to the training of the owner's personnel.

Instruction of operating personnel:

1. The contractor shall schedule, coordinate and assemble, and deliver the documentation of training required by the mechanical
drawings.

Functional tests:

1. Functional test requirements for the demonstration of proper system and equipment operation shall be defined by the HVAC
performance verification supervisor. Execution of these test and demonstration of the required performance shall be the
responsibility of the contractor.

2. Functional testing is intended to begin upon completion of a system. Functional testing may proceed prior to the completion of
systems or subsystems at the discretion of the owner. Beginning system testing before full completion of construction shall not
relieve the contractor from fully completing the system, including prefunctional checklists.

3. Functional testing shall be completed and test documentation approved by the commissioning agent before the project will be
considered substantially complete.

HVAC Performance Verification Requirements :

Duct Mounted Static Pressure SensorDS

Duct Mounted Air Quality SensorAQS
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MECHANICAL
SCHEDULES

Packaged VAV Rooftop Unit Schedule

Mark Manufacturer Model Refrigernant Nominal
Tonnage

Cooling Coil Supply Fan
Outdoor Air

(CFM)

Heating Section Power Exhaust EER
@

AHRI

IEER
@

AHRI
Volt/Ph MCA MOCP

Min.
SCCR
(Amps)

Weight
(LBS) RemarksTotal Cooling

(MBH)
Sensible Cooling

(MBH)
Coil EAT

DB / WB (°F)
Coil LAT

DB / WB (°F)
Outdoor

Design (°F)
Airflow
(CFM)

ESP
(in. W.G.) HP BHP

Operating Speed
(RPM)

Electric Heat
(kW) Stages Total Airflow

(CFM)
Fan
Qty.

RTU-1 Trane TED480D4B R-454B 40.0 450.6 350.9 78.4 / 64.4 51.5 / 51.5 95.0 12300 1.75 15.0 9.8 625 1650 54.0 2 12300 2 11.3 16.0 460/3 100.0 110 5000 5571 1,2,3,4,5,6,7,8

1. Provide complete packaged air conditioning unit utilizing R-454B with downflow supply and return, setup for multi-zone VAV application.  Provide unit with 100% outdoor air, comparative enthalpy controlled economizer with 100% power exhaust with "Statitrac" modulating active building pressure control.
Provide unit with 2" filter rack with MERV 8 filters, clogged filter switch, hinged access panels, condenser coil guards, compressor attenuator sound blankets, stainless steel condensate drain pain, condensate drain pan overflow switch, three compressors with five stages of cooling down to 25%
maximum, and staged electric heat.  Provide supply air fan with variable frequency drive with bypass and shaft grounding ring.  Compressor(s), supply fan(s) and exhaust fan(s) shall have rubber isolators.

2. Provide unit with BACnet IP communications card as necessary for connecting to building automation system.  Install controller within rooftop unit integral controls cabinet.

3. Provide unit with manufacturer's factory startup and first year whole unit parts and labor warranty.  Compressor(s) shall be provided with 2nd-5th year parts warranty.

4. Unit shall shut down upon signal from fire alarm system.  Controls by the fire alarm contractor.  Smoke detectors and arrays at return air openings shall be furnished by the fire alarm contractor as required.  Mechanical Contractor shall install duct mounted smoke detectors as required and Fire Alarm
Contractor shall install arrays as required.  The fire alarm contractor shall provide all wiring.

5. Provide factory installed outside airflow station and dampers to allow modulation of outside airflow to maintain minimum setting during non-economizer, occupied mode of operation.

6. Provide unit with unit mounted factory installed disconnect, GFCI convenience outlet, and 65,000 Amp SCCR.  All power wiring shall be provided by the electrical contractor.

7. Provide with 24" vibration isolation roof curb by "MGM Products" or equivalent. Roof curb shall be rated for local wind loading requirements (130 MPH).  Provide shop drawings of curbs and attachments to roof for Structural and Mechanical Engineer review.

8. Refer to MEP seismic details for mechanical equipment restraint requirements.

Ductless Split System Schedule

Outdoor
Unit Mark

Indoor
Unit Mark Manufacturer Refrigerant

Outdoor Unit Indoor Unit
Remarks

Tonnage Model
ARI Cooling

(MBH)
ARI Heating

(MBH) SEER2 HSPF2 Volt/Ph MCA MOCP
Weight
(LBS) Model Type SA

(CFM) Volt/Ph
Weight
(LBS)

DHP-1 DAHU-1 Mitsubishi R-454B 2.0 PUZ-AH24NL 24.0 28.0 21.1 9.2 208/1 22.0 35 155 PKA-AK24NL Wall Hung 775 208/1 46 1,2,3,4,5,6

1. Cooling capacity based on indoor entering air condition of 80°F dry bulb, 67°F wet bulb and outdoor air condition of 95°F dry bulb. Heating capacity based on indoor entering air condition of 70°F dry bulb and outdoor air condition of 47°F dry bulb.

2. Provide unit with manufacturer's accessory Blue Diamond (Advanced), Model: X87-721, 208/230 volt condensate pump with reservoir and sensor. Pump shall be powered through air handing unit. Refer to mechanical drawing for condensate termination location.

3. Indoor unit shall be powered from outdoor unit. All power wiring by the electrical contractor.

4. Provide unit with BACnet IP communicating controller as necessary for connecting to building automation system. Provide with "Distech: Resense Air Display" wall mounted combination temperature, relative humidity, and carbon dioxide sensor. Sensor shall
communicate via RS-485 to controller.

5. Equipment rails shall be rated for local wind loading requirements (130 MPH).  Provide shop drawings of rails and attachments to roof for Structural and Mechanical Engineer review.

6. Refer to MEP seismic details for mechanical equipment restraint requirements.

Infrared Gas Heater Schedule
Mark Manufacturer Model

High Input
(MBH)

Low Input
(MBH)

Tube
Length

Overall
Length Fuel Volt/Ph

Weight
(LBS) Remarks

IRH-1 Detroit Radiant Products HL3-40-125N 125.0 82.0 40 ft 41' 1" Nat.Gas 120/1 190 1,2,3,4

IRH-2 Detroit Radiant Products HL3-40-125N 125.0 82.0 40 ft 41' 1" Nat.Gas 120/1 190 1,2,3,4

IRH-3 Detroit Radiant Products HL3-50-125N 125.0 82.0 50 ft 50' 9" Nat.Gas 120/1 235 1,2,3,4

IRH-4 Detroit Radiant Products HL3-50-125N 125.0 82.0 50 ft 50' 9" Nat.Gas 120/1 235 1,2,3,4

1. Provide with direct spark ignition and maintenance-free draft inducer.

2. Provide with 4" exhaust flue duct and 4" outside air duct.

3. Provide unit with BACnet IP communicating controller as necessary for connecting to building automation system. Provide with "Distech: Resense Air Display"
wall mounted combination temperature, relative humidity, and carbon dioxide sensor. Sensor shall communicate via RS-485 to controller.

4. Refer to MEP seismic details for mechanical equipment restraint requirements.

Fan Schedule
Mark Manufacturer Model Service Type Airflow

(CFM)
ESP

(in. W.G.)
Motor
Size RPM Drive Volt/Ph

Weight
(LBS) Remarks

EF-1 Greenheck G-090-VG Restroom Roof, Downblast 560 0.50 1/10 HP 1668 Direct 120/1 41 1,2,3,4

EF-2 Greenheck G-090-VG Restroom Roof, Downblast 330 0.50 1/10 HP 1408 Direct 120/1 41 1,2,3,4

High-Volume Low-Speed Fan Schedule
Mark Manufacturer Model

Diameter
(ft)

Number
of Blades

Maximum
RPM Motor Drive Volt/Ph FLA

Weight
(LBS) Remarks

HVLS-1 Greenheck DS-6-24-170HV 24 6 61 1100 W Direct 460/3 3.5 254 1,2,3,4,5

1. Fan to be installed with a minimum 3'-6" clearance from the underside of the roof deck and on all sides. Verify extension tube length and mounting
bracket with manufacturer prior to ordering. Coordinate mounting height to match light fixture heights.

2. Electrical contractor shall provide power wiring to variable frequency drive (VFD) and whip to fan.

3. Provide fan with relay to shutdown upon signal from fire alarm system. Wiring by Fire Alarm Contractor.

4. Provide fan with manufacturer's wall mounted advanced touchscreen control with BACnet. Controller shall have the ability to communicate with the
building automation system through BACnet MS/TP. Provide touchscreen with temperature and humidity sensors for automatic operation.

5. Refer to MEP seismic details for mechanical equipment restraint requirements.

1. Provide fan with birdscreen, roof curb, and gravity backdraft damper. Roof curb shall be rated for local wind loading requirements (130 MPH).  Provide shop drawings of curbs and attachments to
roof for Structural and Mechanical Engineer review.

2. Provide fan with speed controller for balancing.

3. Provide unit with BACnet IP communicating controller as necessary for connecting to building automation system. Fan shall be programmed to operate during occupied hours.

4. Refer to MEP seismic details for mechanical equipment restraint requirements.

Terminal Unit Schedule
Mark Status Manufacturer Model Type Flow

Inlet Size
(in.)

Max. Primary
Airlfow (CFM)

Min. Primary
Airlfow (CFM)

Fan Airflow
(CFM)

Heating
Airflow (CFM)

Fan ESP
(in. W.G.)

Fan
(HP)

Motor
Type

Heat
(KW)

Heat
Stages Volt/Ph Remarks

FPB-1 New Titus DTQP Fan Powered Parallel 8 650 130 520 650 0.3 1/2 ECM 6.0 SCR 480/3 1,2,3,4,5,6,8

FPB-2 New Titus DTQP Fan Powered Parallel 6 400 80 320 400 0.3 1/2 ECM 4.0 SCR 277/1 1,2,3,4,5,6,8

FPB-3 New Titus DTQP Fan Powered Parallel 6 320 65 255 320 0.3 1/2 ECM 3.0 SCR 277/1 1,2,3,4,5,6,8

FPB-4 New Titus DTQP Fan Powered Parallel 8 480 100 380 480 0.3 1/2 ECM 4.5 SCR 277/1 1,2,3,4,5,6,8

FPB-5 New Titus DTQP Fan Powered Parallel 10 700 145 555 700 0.3 1/2 ECM 6.5 SCR 480/3 1,2,3,4,5,6,8

FPB-6 New Titus DTQP Fan Powered Parallel 12 1540 310 1230 1540 0.3 1.0 ECM 14.0 SCR 480/3 1,2,3,4,5,6,8

FPB-7 New Titus DTQP Fan Powered Parallel 12 1100 220 880 1100 0.3 1.0 ECM 10.0 SCR 480/3 1,2,3,4,5,6,8

FPB-8 New Titus DTQP Fan Powered Parallel 10 1100 220 880 1100 0.3 1/2 ECM 10.0 SCR 480/3 1,2,3,4,5,6,8

FPB-9 New Titus DTQP Fan Powered Parallel 10 1095 220 875 1095 0.3 1/2 ECM 10.0 SCR 480/3 1,2,3,4,5,6,8

FPB-10 New Titus DTQP Fan Powered Parallel 10 700 140 560 700 0.3 1/2 ECM 6.5 SCR 480/3 1,2,3,4,5,6,8

FPB-11 New Titus DTQP Fan Powered Parallel 14 2100 420 1680 2100 0.3 1.0 ECM 19.0 SCR 480/3 1,2,3,4,5,7,8

FPB-12 New Titus DTQP Fan Powered Parallel 8 510 105 405 510 0.3 1/2 ECM 5.0 SCR 480/3 1,2,3,4,5,6,8

FPB-13 New Titus DTQP Fan Powered Parallel 10 1100 220 880 1100 0.3 1/2 ECM 10.0 SCR 480/3 1,2,3,4,5,6,8

VAV-1 New Titus DESV Single Duct NA 10 1100 220 NA 330 NA NA NA 3.0 SCR 277/1 1,3,5,8

VAV-2 New Titus DESV Single Duct NA 6 300 60 NA 300 NA NA NA 3.0 SCR 277/1 1,3,5,8

VAV-3 New Titus DESV Single Duct NA 6 200 45 NA 200 NA NA NA 2.0 SCR 277/1 1,3,5,8

VAV-4 New Titus DESV Single Duct NA 6 200 45 NA 200 NA NA NA 2.0 SCR 277/1 1,3,5,8

VAV-5 New Titus DESV Single Duct NA 6 200 45 NA 200 NA NA NA 2.0 SCR 277/1 1,3,5,8

VAV-6 New Titus DESV Single Duct NA 8 570 115 NA 300 NA NA NA 3.0 SCR 277/1 1,3,5,8

VAV-7 New Titus DESV Single Duct NA 6 200 56 NA 200 NA NA NA 2.0 SCR 277/1 1,3,5,8

VAV-8 New Titus DESV Single Duct NA 12 1400 280 NA 420 NA NA NA 4.0 SCR 277/1 1,3,5,8

1. Provide unit with multi-point averaging diamond flow sensor, top hanging brackets, and 1/2" internal fiberglass insulation.

2. Provide unit with solid state SCR fan speed controller, filter frame, and disposable filter for induction air.

3. Provide unit with single point electrical connection, access door interlock disconnect switch, and factory installed step down transformer for 24 volt controls.

4. The fans in all fan powered terminal units shall be signaled to shut down through the building automation system upon a signal from the building fire alarm system.

5. Provide unit with BACnet IP communicating controller as necessary for connecting to building automation system. Provide with "Distech: Resense Air Display" wall mounted combination temperature, relative humidity, and carbon dioxide sensor. Sensor shall
communicate via RS-485 to controller.

6. Provide unit with "BRD: HUSHCORE Supreme-I" noise reduction system with "PWA-500 HUSH GUARD" black panels rated for plenum installation and induced air sound attenuator.

7. Provide unit with "BRD: HUSHCORE Supreme-I" noise reduction system with "PHD-800 HUSH GUARD" panels with galvanized steel finish for painting by General Contractor and induced air sound attenuator.

8. Refer to MEP seismic details for mechanical equipment restraint requirements.

Air Distribution Schedule
Mark Manufacturer Model Description Panel Size Type Neck Size Remarks

SA1 Titus OMNI Steel, Plaque Face, Square Cone 24x24 Lay-In 6"Ø 1

SA2 Titus OMNI Steel, Plaque Face, Square Cone 24x24 Lay-In 8"Ø 1

SA3 Titus OMNI Steel, Plaque Face, Square Cone 24x24 Lay-In 10"Ø 1

SA4 Titus OMNI Steel, Plaque Face, Square Cone 24x24 Lay-In 12"Ø 1

SB1 Titus TBDI-30
Linear Slot, Integral Insulated Plenum,

Ice Tong Controller,  4 - 1" Slots 48" Long Lay-In 10"Ø 1

SC1 Titus ML-39
Linear Slot, Accessory Insulated Plenum,

Ice Tong Controller,  2 - 1" Slots 24" Long Surface
Mount 8"Ø 1,3

SC2 Titus ML-39
Linear Slot, Accessory Insulated Plenum,

Ice Tong Controller,  2 - 1" Slots 48" Long Surface
Mount 10"Ø 1,3,4

SD1 Titus ML-39
Linear Slot, Accessory Insulated Plenum,

Curved (15' Radius),  2 - 1" Slots 48" Long Surface
Mount 10"Ø 1,3,4

SE1 Titus ML-39
Linear Slot, Accessory Insulated Plenum,

Ice Tong Controller,  2 - 1" Slots 84" Long Suspended 10"Ø 1,3,4

SF1 Titus S300FS
Aluminum, Double Deflection, Short Front

Blades, 3/4" Blade Spacing NA Spiral Duct
Mount 16x4 1,6

SF2 Titus S300FS
Aluminum, Double Deflection, Short Front

Blades, 3/4" Blade Spacing NA Spiral Duct
Mount 18x4 1,6

SF3 Titus S300FS
Aluminum, Double Deflection, Short Front

Blades, 3/4" Blade Spacing NA Spiral Duct
Mount 20x4 1,6

SF4 Titus S300FS
Aluminum, Double Deflection, Short Front

Blades, 3/4" Blade Spacing NA Spiral Duct
Mount 18x6 1,6

SG1 Titus 300RS
Steel, Double Deflection, Short Front

Blades, 3/4" Blade Spacing NA Duct
Mount 10x4 1,5

RA1 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 8"Ø 1,2

RA2 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 10"Ø 1,2

RA3 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 12"Ø 1,2

RA4 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 14"Ø 1,2

RA5 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 16"Ø 1,2

RB1 Titus 350RL
Steel, 35° Deflection, 3/4" Blade Spacing,

Parallel to Long Dimension NA Surface
Mount 14x14 1

RB2 Titus 350RL
Steel, 35° Deflection, 3/4" Blade Spacing,

Parallel to Long Dimension NA Surface
Mount 24x16 1

RB3 Titus 350RL
Steel, 35° Deflection, 3/4" Blade Spacing,

Parallel to Long Dimension NA Surface
Mount 48x12 1

RC1 Titus MLR-39 Linear Slot, Accessory Insulated
Plenum, 6 - 1" Slots 84" Long Surface

Mount NA 1,3,7

RC2 Titus MLR-39 Linear Slot, Accessory Insulated
Plenum, 6 - 1" Slots 96" Long Surface

Mount NA 1,3,7

EA1 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 8"Ø 1

EA2 Titus PAR Steel, Perforated, Duct Collar 24x24 Lay-In 10"Ø 1

1. Verify all ceiling and wall types with architectural plans. Coordinate color with Architect. Refer to MEP seismic details for mechanical equipment
restraint requirements.

2. Provide return air grille with flexible return air boot for sound attenuation.  Refer to "Return Air Boot Detail" for installation. Flex duct boot shall be the
same size as the grille connection specified.

3. Provide with tape & spackle border and hard ceiling clip.

4. Provide with manufacturer's cable-operated damper.

5. Provide with integral opposed blade balancing damper.

6. Provide with integral balancing damper extractor.  Duct sizes listed on mechanical drawings are inside clear dimension of double-wall spiral duct.

7. Provide with accessory insulated plenum with full length return opening.
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Wall Ratings and Types Legend

New Wall being Constructed

Wall to Deck

One Hour Fire Barrier

Two Hour Fire Barrier

New 1/2 Height Wall being Constructed

eɁǰǰǰA

PARTIAL
FLOOR PLAN -
AREA A -
MECHANICAL

Scale:1 1/8" = 1' - 0"
Partial Floor Plan - Area A - Mechanical

Plan Notes:

1. Install new fan powered terminal unit above ceiling per manufacturer's installation
instructions and clearances.  Refer to "Fan Powered Terminal Unit Detail" for additional
information.

2. Install new single duct VAV with reheat terminal unit above ceiling per manufacturer's
installation instructions and clearances.

3. Route common exhaust duct up to roof mounted exhaust fan. Transition duct to fan
connection as required.

4. Install return air transfer duct high in wall to deck above ceiling.  Refer to "Transfer Duct
Detail" for additional information.

5. Install transfer duct with grille high in wall to deck.  Refer to "Single Side Transfer Duct
with Grille Detail" for additional information.

6. Where ductwork is exposed within open to the deck ceilings or visible through specialty
ceiling elements (storage rooms not included) refer to "Exposed Flat Oval Duct Detail"
and "Exposed Spiral Duct and Diffuser Detail" for additional information.

7. Tap runout off top of duct, continue runout high through ceiling space over primary
supply duct. Diffusers shall be suspended from structure above. Bottom of diffuser shall
be installed flush with underside of adjacent light fixtures.

8. Turn duct down beneath lower roof structure and continue through ceiling space.

9. Turn gas pipe down through roof and continue down within fireplace enclosure to inlet
connection to gas burner. Provide keyed shut-off valve in accessible location adjacent
to fireplace. Coordinate connection location of gas piping prior to installation and adjust
location and routing of gas piping as required.

10. Extend return air transfer duct through exposed ceiling space from corridor to restroom.

11. Provide fireplace venting up through roof. Coordinate venting requirements with
fireplace manufacturer's installation instructions. Maintain 10'-0" from termination
location to outside air intakes.

12. Provide secondary supply duct at same size as terminal unit connection. Turn duct up
and continue tight to underside of upper roof structure.

#

Scale:2 None
Key Plan N

Area A - Area of Work
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See architectural sheets for more information on ratings and additional rated
constructions including structure where applicable.  Protect all rated

constructions as required.

Wall Ratings and Types Legend

New Wall being Constructed

Wall to Deck

One Hour Fire Barrier

Two Hour Fire Barrier

New 1/2 Height Wall being Constructed

eɁǰǰǰB

PARTIAL
FLOOR PLAN -
AREA B -
MECHANICAL

Scale:1 1/8" = 1' - 0"
Partial Floor Plan - Area B - Mechanical

Plan Notes:

1. Route supply and return ducts up to packaged rooftop unit. Transition ducts to rooftop
unit connections as required. Extend return duct down even with roof structure, end of
duct shall remain open to plenum space.  Supply duct shall continue down and be
accessible through lay-in ceiling.

2. Install new fan powered terminal unit above ceiling per manufacturer's installation
instructions and clearances.  Refer to "Fan Powered Terminal Unit Detail" for additional
information.

3. Install new single duct VAV with reheat terminal unit above ceiling per manufacturer's
installation instructions and clearances.

4. Install wall mounted air handler centered above door per manufacturer's installation
instructions and clearances. Route refrigerant piping up to roof mounted heat pump.
Pump condensate adjacent to refrigerant piping and spill onto roof deck.

5. Route common exhaust duct up to roof mounted exhaust fan. Transition duct to fan
connection as required.

6. Install return air transfer duct high in wall to deck above ceiling.  Refer to "Transfer Duct
Detail" for additional information.

7. Install return air transfer duct high in wall to deck above ceiling.  Refer to "Single Side
Transfer Duct Detail" for additional information.

8. Route primary supply duct up within elevated roof structure and continue into reception
area ceiling space tight to underside of structure.

9. Install diffuser in lay-in ceiling above baffles.

10. Install "Vibro-Acoustics, Model: RD-HV-FJ" or equivalent, 120" long, 24x14 duct
silencer at location noted.

11. Install "Vibro-Acoustics, Model: RD-HV-FJ" or equivalent, 96" long, 16x16 duct silencer
at location noted.

12. Install high-volume low-speed fan per manufacturer's installation instructions and
clearances. Coordinate final fan location and mounting height with General Contractor.

13. Install natural gas infrared heater per manufacturer's installation instructions and
clearances. Coordinate final heater mounting height with the General Contractor.
Route intake duct and flue duct up through roof and terminate with manufacturer
approved roof cap. Maintain 10'-0" between outside air intakes and exhaust
terminations.

14. Coordinate installation of new 2 PSI gas meter with gas company. Gas meter shall be
provided with pulse output for connection to building automation system. Route piping
through wall low, turn up, and continue tight to underside of structure. Refer to gas riser
for pipe sizing.

15. Continue gas pipe through hangar wall on to adjacent roof. Refer to "Partial Roof Plan -
Area B - Mechanical" for continuation.

16. Provide control panel(s) for installation of infrared heater and restroom exhaust fan
(EF-1 & EF-2) controllers. Panel(s) shall be ventilated and lockable.

17. Provide control panel(s) for installation of "Distech: ECY-S1000 Series" connected
system controller. Panel(s) shall be ventilated and lockable.

18. Where ductwork is visible above metal perforated ceiling provide ductwork with
foil-faced duct wrap insulation. Coordinate painting of duct with the General Contractor.
(Typical)

19. Install wall mounted HVLS fan communicating controller adjacent to controls panel.

20. Provide "The Dryer Box, Model: 425" in wall (located high where stacked washer/dryer
is used).  Tap 4"Ø (Min 28 ga.) rigid dryer duct from top of dryer box, up within laundry
room wall.  Route dryer duct though ceiling space as indicated and turn up though roof.
Terminate with roof vent cap. Maintain 10'-0"  between outside air intakes and exhaust
outlets.  Maintain 3'-0" between exhaust outlets and operable openings into the
building.  Provide final connection of dryer box to dryer with minimal length 4"Ø
metallic, flexible dryer duct.  The general contractor shall be responsible for installing
dryer and the mechanical contractor shall be responsible for making final connection of
dryer duct. Refer to "Dryer Length Placard Detail" for additional requirements.

21. Provide BACnet compatible duct mounted air quality sensor "Senva Inc: TotalSense
Series Duct Air Quality Sensor" capable of sensing carbon dioxide, total volatile organic
compounds, and particulate matter. Install in return air duct and supply air duct.

22. Provide return air plenum, centered within joist space, tight to underside of roof deck.
Tap return air duct, same size as unit connection, into top of return air plenum. Provide
return air plenum duct with 2" duct liner insulation for sound attenuation. Each end of
return air plenum shall be 40"x20" and open to ceiling space. Supply duct shall route
beneath return duct, tight to underside of joists.

#

Scale:2 None
Key Plan N

Area B - Area of Work
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See architectural sheets for more information on ratings and additional rated
constructions including structure where applicable.  Protect all rated

constructions as required.

Wall Ratings and Types Legend

New Wall being Constructed

Wall to Deck

One Hour Fire Barrier

Two Hour Fire Barrier

New 1/2 Height Wall being Constructed

eɁǰǰǱA

PARTIAL
ROOF PLAN -
AREA A -
MECHANICAL

Scale:1 1/8" = 1' - 0"
Partial Roof Plan - Area A - Mechanical

Plan Notes:

1. Install new exhaust fan on roof per manufacturer's installation instructions and
clearances. Refer to structural drawings for exact location. All structural supports shall
be provided by General Contractor. Maintain 6'-0" from roof edge. Maintain 10' between
outside air intake and any exhaust or plumbing vent terminations. Refer to "Roof
Mounted Exhaust Fan Installation Detail" for additional information.

2. Continue gas pipe across roof deck as indicated, provide medium pressure regulator
and shutoff valve, and connect to rooftop equipment gas input. Transition gas pipe to
unit connection as required. Refer to gas riser for pipe sizing and additional information.

3. Turn gas piping down through roof to natural gas fireplace. Coordinate connection
location of gas piping prior to installation and adjust location and routing of gas piping
as required.Refer to "Partial Floor Plan - Area A - Mechanical" for continuation. Refer to
gas riser for pipe sizing.

4. Route fireplace flue duct up through roof and provide with approved vent cap. Maintain
10'-0" between outside air intakes and exhaust outlets.  Maintain 3'-0" between exhaust
outlets and operable openings into building.

#

Scale:2 None
Key Plan N

Area A - Area of Work
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See architectural sheets for more information on ratings and additional rated
constructions including structure where applicable.  Protect all rated

constructions as required.

Wall Ratings and Types Legend

New Wall being Constructed

Wall to Deck

One Hour Fire Barrier

Two Hour Fire Barrier

New 1/2 Height Wall being Constructed

eɁǰǰǱB

PARTIAL
ROOF PLAN -
AREA B -
MECHANICAL

Scale:1 1/8" = 1' - 0"
Partial Roof Plan - Area B - Mechanical

Plan Notes:

1. Install new packaged rooftop unit per manufacturer's installation instructions and
clearances. Refer to structural drawings for exact location. All structural supports shall
be provided by General Contractor. Spill condensate on roof deck in direction of roof
slope. Maintain 6'-0" from roof edge. Maintain 10' between outside air intake and any
exhaust or plumbing vent terminations. Refer to "Rooftop Unit Installation Detail" for
additional information.

2. Install new exhaust fan on roof per manufacturer's installation instructions and
clearances. Refer to structural drawings for exact location. All structural supports shall
be provided by General Contractor. Maintain 6'-0" from roof edge. Maintain 10' between
outside air intake and any exhaust or plumbing vent terminations. Refer to "Roof
Mounted Exhaust Fan Installation Detail" for additional information.

3. Install new heat pump on roof per manufacturer's installation instructions and
clearances. Refer to structural drawings for exact location. All structural supports shall
be provided by General Contractor. Spill condensate from air handling unit on roof deck
in direction of roof slope. Maintain 6'-0" from roof edge. Refer to "Roof Mounted Heat
Pump Detail" for additional information.

4. Manufacturer's required installation clearances.

5. Continue gas pipe through hangar wall. Refer to "Partial Floor Plan - Area B -
Mechanical" for continuation.

6. Continue gas pipe across roof deck as indicated, provide medium pressure regulator
and shutoff valve, and connect to rooftop equipment gas input. Transition gas pipe to
unit connection as required. Refer to gas riser for pipe sizing and additional information.

7. Turn gas pipe up and continue onto high roof.

8. Generator to be furnished and installed by the electrical contractor.  Refer to electrical
and civil drawings for exact generator location.  Mechanical contractor shall be
responsible for final connection of natural gas piping.

9. Route dryer exhaust duct up through roof and provide with approved vent cap, same
size as duct.  Refer to "Roof Vent Cap Detail" for additional information.  Maintain 10'-0"
between outside air intakes and exhaust outlets.  Maintain 3'-0" between exhaust
outlets and operable openings into building.
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Scale:2 None
Key Plan N

Area B - Area of Work
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M-200

NATURAL GAS RISER
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Gas piping sizes upstream of medium pressure (MP) regulators are based on an initial
pressure of 2 PSI, a pressure drop of 1 PSI, 0.6 specific gravity gas and Schedule 40 pipe.
Sizes are based on Table 402.4(5) of the 2018 NC Fuel Gas Code. Gas piping sizes
downstream of MP regulators are based on a low pressure system (< 2 psi), a pressure
drop of 0.5" water column, 0.6 specific gravity gas and Schedule 40 pipe. Sizes are based
on Table 402.4(2) of the 2018 NC Fuel Gas Code.

1. All gas piping shall be installed per the requirements of the 2018 NC Fuel Gas Code
and NFPA 54.

2. Provide manual shutoff valve for each piece of gas equipment.

3. Contractor shall verify gas requirements for each piece of equipment prior to installing
gas piping. Confirm equipment with owner.

4. Gas piping shall be Schedule 40 ASTM A53 or A120, T&C.  Where exposed to
weather, paint to prevent corrosion.

5. Contractor to verify meter location and maximum line lengths prior to installation. If
conditions vary from those shown on the drawings, contact engineer for line sizing.

6. A listed shutoff valve shall be installed immediately ahead of each MP regulator.

7. MP regulators must be installed and vented in accordance with Section 410 of the 2018
NC fuel gas code. Where MP regulators are specified to be installed indoors, vent
limited devices shall be utilized to eliminate requirement for venting to outdoors.

8. A test tee fitting shall be installed between the MP regulator and its upstream shutoff
valve. A separate test tee fitting shall be installed not less than 10 pipe diameters
downstream of the MP regulator outlet. Provide test tee fittings for all new and existing
MP regulators.

2 PSI Gas Service Notes:

Gas Connected Load
Mark Equipment Type BTUH Input Remarks

FP Fireplace 200,000 1,2

GENERATOR Generator 1,255,000 1,2

IRH-1 Natural Gas Infrared Heater 125,000 1,2

IRH-2 Natural Gas Infrared Heater 125,000 1,2

IRH-3 Natural Gas Infrared Heater 125,000 1,2

IRH-4 Natural Gas Infrared Heater 125,000 1,2

Total 1,955,000

1. Maximum equivalent length from the gas meter to the most remote MP
regulator = 500'.

2. Maximum length from any MP regulator to the equipment served = 20'.

2"

Scale:1 None
Gas Riser

IRH-1
125 MBH

IRH-2
125 MBH

IRH-4
125 MBH

IRH-4
125 MBH

GENERATOR
1,255 MBH

FP
200 MBH

Turn pipe down
through ceiling.

New 2 PSI gas meter by gas
company. Gas meter shall be
provided with pulse output for
connection to building
automation system.
Contractor shall coordinate
installation at beginning of
construction to avoid delays.

2"

3/4"

2"

2"

3/4"

2"

1-1/2"

1"

1"

1"

1"

3/4"

3/4"3/4"

3/4"

Galvanized all thread hanger
rod connected to structure

Provide shield for
protection of pipe at
roller

Scale:2 None

Pipe Hanger
with Roller Detail

Provide MIRO Industries, Inc. Model 3-R-2 pipe support.
Provide accessory pipe straps and support pad at each pipe

stand.  Install and space per manufacturer's recommendations.

Gas pipe

Roof pipe support

Scale:3 None
Gas Pipe Roof Support Detail

1"

1-1/2"

2"

Note: Refer to MEP seismic restraint detail for additional
information regarding necessary restraints.

Note: Refer to MEP seismic restraint detail for additional
information regarding necessary restraints.

1"

3/4"

3/4"

3/4"

3/4"
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Branch duct

See Architectural plans
for ceiling/wall type

Pre-insulated flexible
ductwork. See
specifications. Length not to
exceed 8'-0". Provide
support per SMACNA
Standards. Install free of
kinks and sags.

Nylon ties

Connect flex duct ends to sheet metal
duct and diffuser neck with nylon ties.

Interior liner and exterior insulation of flex
duct to be tied individually. Install using

tensioning tool per manufacturer's
installation instructions.

Round sheet metal duct diameter as
indicated on plans.

Interior liner

Supply diffuser

Spin-in, stick-on
or tapered takeoff.

Manual volume damper with
locking quadrant.

Scale:
Flexible Duct Installation Detail

None2

Notes:
· All duct dimensions shown on these drawings are

inside clear.
· Provide a minimum of R-6 insulation when duct is

located in unconditioned space.
· Provide a minimum of R-8 insulation when duct is

located outside the building envelope.

Foil-faced duct wrap insulation per
2018 NC Energy Conservation Code.

Sheet Metal

Duct Dimensions

Scale:
Fabrication Detail
Concealed Duct

None6

Notes:
· Locate adjacent boots with duct openings

facing opposite directions.
· Face duct opening towards air handling unit

where construction permits.

Duct supports

Factory insulated flexible duct.
Install per manufacturer's

installation instructions.

Open
ended duct

Provide a minimum of
3'-0" straight duct

Provide grille with
round duct connection

Return air grilleCeiling

Scale:
Flexible Duct Boot Detail

None1

M-201

MECHANICAL DETAILS
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Notes:
· All duct dimensions shown on these drawings are

inside clear.
· Refer to specifications for duct finish.
· Route all duct level and parallel to the floor.
· Space and install duct hangers per latest edition of

SMACNA.

Gripple or equivalent aircraft
cable hanging system

Double wall spiral
sheet metal duct

Spiral duct
mounted diffuser

Scale:7 None

Exposed Spiral
Duct and Diffuser Detail

Scale:5 None
Transfer Duct Detail

Opening in top of duct
size equal to duct

Opening in top of duct
size equal to ductWall

Turn duct up
as shown

Turn duct up
as shown

Wall

2" thick acoustical duct
liner

Sheet metal transfer
air duct. Refer to
mechanical drawings
for size.

Install grille with
louvers facing
upward

Scale:4 None

Single Side Transfer
Duct with Grille Detail

Opening in top of duct
size equal to duct

Turn duct up
as shown

Notes:
· All duct dimensions shown on these drawings are

inside clear.
· Refer to specifications for duct finish.
· Route all duct level and parallel to the floor.
· Space and install duct hangers per latest edition of

SMACNA.

Gripple or equivalent aircraft
cable hanging system

Double wall spiral
sheet metal duct

Scale:
Oval Duct Detail
Exposed Flat

None8

Wall

2" thick acoustical duct
liner

Sheet metal transfer
air duct. Refer to

mechanical drawings
for size.

Scale:3 None

Single Side
Transfer Duct Detail

Opening in bottom of duct
size equal to duct

Turn duct down
as shown

Scale:
Generator Piping Detail

None1

Note: Refer to MEP seismic restraint detail for additional
information regarding necessary restraints.

2" thick acoustical duct
liner
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Low-pressure supply air ductwork with 1"
thick acoustical liner a minimum 8'-0"
downstream of terminal unit outlet or
through first elbow, whichever is shorter.

Provide medium pressure flexible duct (maximum length 36"),  full size
of unit connection unless otherwise noted on mechanical plans.  Where

terminal unit is installed in an exposed ceiling application, flexible duct
shall be eliminated and rigid duct provided to unit with plenum rated

canvas connector between terminal unit and primary duct connection.

Scale:
Fan Powered Terminal Unit Detail

None4

Notes:
· Refer to mechanical schedules for terminal unit specifications.
· Primary air duct shall be installed with straight duct run length per manufacturer's

installation instructions.
· Minimum manufacturer's clearance requirements must be maintained to access heater,

filter, fan, and controls.
· Heater control compartment, power connection location, controls enclosure, and

induction air inlet location vary by manufacturer.  Detail is for schematic purposes only.
· Terminal units where fan airflow exceed 2,000 cfm shall be provided with smoke

detector mounted to induction air inlet.

Induction air inlet with 1" filter
rack and disposable filter

Provide plenum rated
canvas connector

between terminal unit
and duct connection

Heater control compartment and power
connection

Controls enclosure

T

Install wall mounted temperature sensor
where indicated on mechanical plans.

Notes:
Provide manufacturer's accessory roof curb. Roof decking to be left intact inside of the roof curb. Cut
openings in roof deck large enough to accommodate the supply and return openings on the unit only.
Fill void space in curb with six layers of 5/8" gypsum board with overlapping joints.  Cover gypsum
board with 6" of fiberglass batt insulation. Provide flexible canvas duct connector on supply and return
duct. Mechanical contractor shall coordinate with owner's roofing contractor to maintain roof warranty.

Shim curb as required to match roof pitch.
Unit shall be installed level atop roof curb.

Scale:
Rooftop Unit Installation Detail

None3

3/8" galvanized screw through unit
rail and roof curb (min. 4 per side)

Return duct

R
et

ur
n 

ai
r

Install birdscreen on end of duct

Unit base rail

Flashing

Finished roofing
membrane

Roof Insulation

3/8" steel bolt, length as
determined by field
conditions. Secure through
structural framing.

Supply duct

Rooftop HVAC Unit

Insulated roof curb

8"

Scale:
Heat Pump Roof Mounting Detail

None6

Notes:
· Equipment supports shall be fabricated from heavy gauge galvanized steel.
· Supports shall be a one-piece welded construction unit.
· All welds shall be sprayed with galvanizing compound.
· 2"x4" wooden nailer shall be pressure treated.

Provide anchor bolts at each corner of
unit and attach to roof curb.  Provide
neoprene vibration isolation pad between
unit and roof curb.

Roof Curb

Section of Roof Curb

2"x4" PT
wooden nailer

Full length
weather cap

4"
Base Plate 8"

Secure unit to roof curb using
stainless steel wire rope.

Provide roof curb/supports as
indicated.  Curbs/supports shall be

rated for local wind loading
requirements (146 MPH).  Provide

shop drawings of curbs and
attachments to roof for Structural and

Mechanical Engineer review.

Spun aluminum
dome centrifugal
exhaust fan

Prefabricated
insulated roof curb

12" min.Finished roofing
membrane

Gravity backdraft or motorized
damper assembly (when specified)

Electrical conduit
up thru roof curb

Secure fan to curb with
cadmium plated lag screws

(min. two per side)

Scale:
Exhaust Fan Detail
Roof Mounted

None5

Secure fan cowling to roof
curb using stainless steel wire
rope. Attach to manufacturer's

cowling tie down hook.

Secure wire rope to curb using
#14 stainless steel screws.

6"

Restraint bracket. Provide one
bracket for each corner face and

one bracket in center of long
side. Total of 10 per unit.

Restraint Bracket Detail
Restraint brackets shall be 10 gauge

galvanized steel, Model "AWS" by AES
Industries Inc. or equivalent. Roof curb

Use Intercorp #12 Stainless Steel
Tek Screws, Typical of 8.

Rooftop unit base rail

Neoprene gasket

Install smoke detector within 4'-0" of
ceiling. Smoke detector shall be

accessible through ceiling.

SD
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MECHANICAL DETAILS

MAXIMUM DRYER VENTING LENGTH

TOTAL LENGTH OF STRAIGHT 4" RIGID DRYER VENT:       (XXXX)  FEET

NUMBER OF ELBOWS ( DEDUCTION):                                     QTY:
4" RADIUS MITERED 45-DEGREE ELBOW (2'-6"):                  (XXXX)
4" RADIUS MITERED 90-DEGREE ELBOW (5'-0"):                  (XXXX)

TOTAL EQUIVALENT LENGTH OF DRYER VENT:                  (XXXX) FEET

MAXIMUM LENGTH OF DRYER VENT (NCMC 504.8.4):           35'-0" FEET

MANUFACTURER'S EXCEPTION:
TOTAL EQUIVALENT LENGTH OF DRYER VENT MAY EXCEED 35'-0"
WHERE DRYER’S MANUFACTURER’S INSTALLATION INSTRUCTIONS ALLOW.
INSTALLATION INSTRUCTIONS MUST INCLUDE A MAXIMUM
VENTING LENGTH AND DEDUCTIONS FOR FITTINGS.

Notes:
1. Mechanical contractor shall provide a 1/16" thick red plastic placard with white

1/4" high lettering indicating each dryer vent installation. The mechanical
contractor shall install the placard prior to ceiling installation, but not before
dryer vent installation has been completed. Dryers venting systems exceeding
35'-0", or the maximum distance allowable per the dryer manufacturer’s
installation instructions, are prohibited from being installed.

2. Placard shall include four pre-drilled holes, to be attached adjacent to the wall
adjacent to the dryer connection with four screws.

3. All sections including "(XXXX)" must be completed and reflect the dryer vent
installation prior to installing placard.

4. Provide placard with pre-drilled holes in each of the four corners.  Attach placard
to wall within 5'-0" of dryer box with four screws.

Scale:2 None
Dryer Venting Placard Detail

Storm collar, seal joint
per manufacturer's
recommendations

Tall cone roof flashing

Roof structure

Master Flow, Model VC
roof vent cap

Minimum of 12" above roof
deck

Roofing

Duct up through roof

Scale:
Roof Vent Cap Detail

None1
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MECHANICAL
CONTROLS DETAILS
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Scale:
Variable Air Volume Rooftop Unit Control Schematic

None8

AI AI DOAO DIAI

Communication Bus

AI DI DIAI AOAI DIDO

M

AO

MS CSR
M

DX
Cooling Coil

Electric
Heating Coil

C

C

H

C

Fi
lte

rs

Supply Air

Exhaust Air Outside Air

TS RH TS DPS TS PSSD

DI

VFD

SC CSR
Status

Return Air

RTU
Alarm

R S/S

RTU
Start / Stop

Notes:
· Rooftop unit's integral factory controls shall control staging of heating and cooling, fan

speed, economizer cycle, and shall include standard internal safety/limit switches.
· Refer to mechanical plans for location of smoke detectors.
· Locate supply fan pressure sensor approximately 2/3 down the length of the supply duct.

Scale:
Exhaust Fan Control Schematic

None3

PS

DODIAI

Communication Bus

S/S

CSR MS

Failure Alarm
Pressure Switch

Status

Electric
Heating Coil

AIDOAOAI
(Airflow)

Communication Bus

R

DPS

TS

H

C

Scale:
Reheat Control Schematic
Single Duct VAV with

None5

Scale:
Generator Control Schematic

None2

On/Off Runtime

Generator

AI

Communication Bus

DI

AI

Communication Bus

Lighting
Control
System

PC

Notes:
· Provide photocell on roof facing north. Adjust

sensitivity as required.
· Lighting controls system shall be provided by

the electrical contractor. Coordinate final
integration with electrical contractor.

AI

Scale:
Control Schematic
Building Lighting

None7

R TS RH DPS

Building
Automation

System
Controller(s)

AIDI AI AI

Web Interface

Fire
Alarm

Outside Air
Sensors

Communication Bus

Notes:
· Locate the building automation system (BAS) controller(s) at the location

indicated on the mechanical plans.
· Upon a signal from the fire alarm control panel, all fans in the HVAC system

shall be shut down. This includes all supply and exhaust fans in the rooftop
units and in all terminal units.

Scale:
System Control Schematic
Building Automation

None4

Scale:
Box Control Schematic
Parallel VAV Fan

None6

S/S R

TS

H

C

DPS

AIDODOAOAI
(Airflow)

Communication Bus

Building Automation System Overview:

The Building Automation System (BAS) for this facility shall be the Tridium Niagara 4 (N4)
platform. All equipment/device controllers shall communicate to the Distech: ECY-S1000
Series controllers via BACnet MS/TP, Modbus RTU, Modbus TCP, or M-Bus industry
standard protocols.

Access to the BAS shall be through a standard web browser that has access to the building
local network or via Internet. Credentials must be required to access the BAS. The BAS will
be installed in a manner to allow each mechanical system to operate in a standalone mode
in the event of a communication failure. Programming, standard equipment graphics, floor
plans with zoning, trending, alarming, routing, and data archiving, shall be provided as
required to execute the sequence of operations.

Refer to mechanical controls details for additional information.

Where equipment is supplied with internal control points for system monitoring, all points
shall be exposed for integration into BAS.

HVAC Sequence of Operation:

Zones:

· The building is divided into zones. Each zone has a regular schedule of occupied and
unoccupied periods. Consult owner for determination of occupied and unoccupied
periods.

· During scheduled holidays, the zone operates in unoccupied mode.

· A manual override shall be available (where specified) at the zone sensor to allow
temporary cooling or heating during unoccupied periods.

· Upon a loss of communication, all VAV dampers shall maintain the last position at the
time of communication loss.

Optimum Start:

· The BAS shall use an "optimum start" algorithm to calculate and modify the start time
of the HVAC  equipment so that it starts at the latest possible moment prior to
occupancy to achieve desired occupancy conditions at the desired time.

· The starting times shall be adjusted with changes in outside air temperature and from
historical zone temperature response times.

Single Duct VAV Terminal Units with Electric Reheat:

· In occupied mode, the primary airflow setpoint shall be reset between minimum,
heating CFM, and maximum, to maintain the room temperature at the occupied
cooling/heating setpoint. The primary air damper shall modulate to maintain the airflow
at setpoint. When the room temperature falls below the cooling throttling range, the
flow rate shall be set to the minimum position.

· In unoccupied mode, the primary airflow setpoint shall be reset between minimum,
heating CFM, and maximum, to maintain the room temperature at the unoccupied
cooling setpoint. The primary air damper shall modulate to maintain the airflow at
setpoint. When the room temperature falls below the cooling throttling range, the flow
rate will be set to zero.

· The electric reheat shall stage on to maintain the room temperature at the heating
setpoint. The occupied heating setpoint shall be a set amount below the cooling
setpoint (within limits). The control system operator shall determine the unoccupied
heating setpoint.

· The terminal unit discharge air temperature shall be monitored.

· For warm-up and cool-down modes, all terminal units shall operate as in occupied
mode.

Fan Powered Terminal units:

· For series fan powered terminal units, the fan shall run continuously during occupied
periods and shall cycle with a call for heating or cooling during unoccupied periods. The
unit shall mix primary and plenum air to maintain a constant volume of supply air.

· For parallel fan powered terminal units, the fan shall cycle with a call for heating during
occupied and unoccupied periods.

· In occupied mode, the primary airflow set point shall be reset between minimum and
maximum to maintain the room temperature at the occupied cooling setpoint. The
primary air damper shall modulate to maintain the air flow at setpoint. When the room
temperature falls below the cooling throttling range, the flow rate shall be set to the
minimum position.

· In unoccupied mode, the primary airflow setpoint shall be reset between minimum and
maximum to maintain the room temperature at the unoccupied cooling setpoint. The
primary air damper shall modulate to maintain the airflow at setpoint. When the room
temperature falls below the cooling throttling range, the flow rate will be set to zero.

· The electric reheat shall stage on to maintain the room temperature at the heating
setpoint and heating airflow. The occupied heating setpoint shall be a set amount
below the cooling setpoint (within limits). The control system operator shall determine
the unoccupied heating set point.

· The terminal unit discharge air temperature shall be monitored.

· For warm-up and cool-down modes, all terminal units shall operate as in occupied
mode.

VAV Rooftop Units:

Occupied Mode

· The fan shall be indexed on and the VFD shall modulate the fan speed to maintain a
constant duct static pressure of 1.75" w.c. (adjustable). The final duct static pressure
setpoint shall be determined at the completion of test and balancing when all terminal
units are operating at their maximum primary airflow setpoint. The fan shall be indexed
off if the supply duct high limit static pressure exceeds set point of 3.0" w.c.
(adjustable).

· The unit shall operate under internal controls to maintain the supply air temperature at
55°f (adjustable).

· The supply air temperature setpoint shall be reset based on the most critical zone at
the time. The BAS shall continuously monitor the zones to determine the critical zone
reset value. The maximum supply air temperature shall be 60°f (adjustable).

· The power exhaust fan(s) shall engage as required and modulate damper(s) to
maintain a slight positive pressure (0.05" W.C. adjustable) within the building with
respect to the outside.

· The supply air, return air, and mixed air temperatures shall be monitored.

· If the RTU unit fails to maintain supply air temperature or pressure within acceptable
limits, the BAS shall generate an alarm.

· The BAS shall send a signal to the RTU to enable the outside air economizer based on
outside air enthalpy.

· The BAS shall monitor the differential pressure across the filters and generate an alarm
when the filters become loaded.

· Upon a loss of communication, all motorized dampers and supply fan shall maintain the
last position at the time of communication loss.

Unoccupied Mode

· Upon a call for cooling or on a zone override, the rooftop unit shall enter occupied
mode until the zones are satisfied.

· The outside air damper shall remain closed unless there is a zone override.

· The unit shall have a warm-up and cool-down mode for the switch between unoccupied
and occupied periods. During warm-up and cool-down modes the outdoor air damper
shall modulate to fully closed unless overridden by the economizer.

· Upon a loss of communication, all motorized dampers and supply fan shall maintain the
last position at the time of communication loss.

Exhaust Fans:

· The exhaust fans shall stage on during occupied hours and shall run continuously to
provide ventilation to the space.

Fire Alarm:

· Upon a signal from the fire alarm control panel, all fans in the HVAC system shall be
shut down. This includes supply and exhaust fans in the rooftop unit and all fans in
terminal units.

Control Abbreviations
AI Analog Input

AO Analog Output

BAS Building Automation System

DI Digital Input

DO Digital Output

Photocell

Start/Stop Relay

Air/Fluid Temperature Sensor
(Readings shall average)

Static Pressure Sensor

Relative Humidity Sensor

Airflow Station

Frequency

Current Sensing Relay

Variable Frequency Drive

Motor Starter

Freezestat

Relay

Motorized Damper

Differential Pressure Sensor

Contactor

Speed Controller

Control Legend

Space Temperature Sensor

BACnet Thermostat

Duct Smoke Detector

Space Humidistat

S/S

TS

PS

RH

HZ

CSR

MS

FZ

SC

R

C

M

T

PC

TC

SD

H

VFD

AFS

DPS

T

AI AI
(Temp) (Setpoint)

Communication Bus

DI
(Override)

Scale:1 None

Standalone AHU
Control Schematic

Combo
Temp / RH / CO2

Sensor

AI
(RH)

AI
(CO2)

T

AI AI
(Temp) (Setpoint)

DI
(Override)

Combo
Temp / RH / CO2

Sensor

AI
(RH)

AI
(CO2)

T

AI
(Setpoint)

DI
(Override)

Combo
Temp / RH / CO2

Sensor

AI
(RH)

AI
(CO2)

AI
(Temp)

On/Off

DI

HVLS
Fan

BTU

AI

Gas
Meter

Gallons

AI

Water
Meter

kW

AI

Power
Meter

DI DI DI

DPS

AI
(Airflow)

Scale:
Infrared Heater Control Schematic

None2

On/Off Infrared Heater

Communication Bus

DO

T

AI AI
(Temp) (Setpoint)

DI
(Override)

Combo
Temp / RH / CO2

Sensor

AI
(RH)

AI
(CO2)

AI

AQS

AI

AQS

Air Quality SensorAQS
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