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REGISTERS & LOUVERS

SYMBOL TYPE MANUF. & MODEL REMARKS

1. All ceiling- and wall-mounted registers shall be trimless, flush type. Finish/color to be selected by Owner.

2. Coordinate register model, size, and final placement with Owner prior to installation.

3. Ceiling- and wall-mounted supply registers shall have airflow deflection oriented toward glazing surfaces

and reduce condensation; verify deflection direction on site and coordinate with architect.
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GENERAL NOTES
1. Mechanical equipment and duct openings shall be protected during storage and rough installation to prevent the

accumulation of dust, debris, and other contaminants, per the Virginia Uniform Statewide Building Code (USBC),

referenced standards for HVAC installation, and manufacturer recommendations.

2. Duct installation shall comply with Chapter 6 (Duct Systems) of the 2021 Virginia Mechanical Code or as

recommended by ACCA Manual D, J, S, SMACNA Manuals, and/or the ASHRAE handbook if approved by officials

having jurisdiction. Care shall be exercised to seal all joints and seams to prevent air leakage.

3. Flexible vibration isolation connectors shall be installed in sheet metal ductwork at the unit in both the supply and air

intake; these shall not exceed 10.0 inches in length.Ductwork shall be properly aligned at these connectors without

any offset.

4. Where shown on the mechanical plan and if necessary for other locations, provide rectangular duct of equivalent

cross-sectional area to the round duct shown to clear obstructions. Provide smooth transitions when the duct shape

changes.

5. Metal ductwork shall be installed in a workman-like manner in accordance with acceptable practice given in the

ASHRAE handbook or the SMACNA "Low Pressure Duct Construction Standards" manual. Rigid sheet metal ducts

shall be at least the minimum thickness required for their largest dimension and/or the static pressure to which they

shall be subjected; they shall be provided with turning vanes or long radius bends both to reduce the pressure loss

and to provide a more uniform velocity distribution downstream from the bend.  All duct seams and joints shall be

airtight and smooth fitting. These shall be sealed with products such as mastic and/or foil-backed tape

recommended by the manufacturer for the location where they will be used.

6. Rigid ductwork exposed to view shall be installed in such a manner as to present a neat appearance. The ducts

shall be parallel to adjacent architectural surfaces and have as few joints as possible.

7.       All metal ducts shall be securely supported, hung, or suspended by metal hangers, straps, or brackets and the

          support material in contact with the duct, or external insulation, shall not be less than 0.75 inches wide. The

          hanger spacing for metal duct shall not be more than 10 feet for rectangular duct or 12 feet for round duct.

          Hangers exposed to view shall be plumb and neat in appearance. All rectangular metal ducts 24 inches or wider

          and all exterior ducts shall be cross broken or beaded to provide additional support. Ducts shall be insulated with

          fiberglass duct insulation to provide a minimum duct insulation value of R-6. Wye branches and diffuser boots

          shall be insulated on their exterior surfaces unless they are exposed to the weather, are exposed to view, or could

          be damaged during occupancy of the building. Any insulating material used shall meet the appropriate

          specifications required by ASTM E-84, C-553; NEPA 90B; and UL 181. Such insulation shall have 100%

          coverage and be installed in accordance with the manufacturer's instructions.

8. Flexible air duct shall be UL Listed Class 1 air duct made with a polyester interior, a moisture impervious sleeve

          and insulation having an overall R-value no less than 6. Foil covered duct shall be used in locations where high

          radiant heat loads may be expected. Performance and assembly shall be in strict accordance with details listed in

          the flexible ductwork manufacturer's applications manual or the SMACNA "Flexible Duct Performance Standards

          and Flexible Duct Installation Standards". Tight fitting mechanical clamps and mastic are recommended for the

          location and shall be used to seal all joints. Particular attention shall be taken to avoid kinks, sharp bends, or

          other such obstructions in the duct. Factory-made flexible air ducts shall be installed according to their installation

          instructions and standards set by the code. Ductwork shall use pressure-sensitive tapes, mastics, aerosol

          sealants or other closure systems meeting applicable UL 181A and B requirements. Drawbands used with flexible

          ducts shall be either stainless-steel, worm-driven hose clamps or UV-resistant nylon duct ties. In addition,

          drawbands must have a minimum tensile strength rating of 150 pounds and be tightened as recommended by the

          manufacturer.

9. Flexible air duct shall be supported at the manufacturer's recommended intervals but in no case shall the intervals

          between hangers exceed 4.0 feet. The hanger material shall be not less than 2.0 inch wide. The maximum

          permissible sag shall be 0.5 inch per foot of spacing between supports. Collars shall be used to attach flexible

          duct and shall be a minimum of 2.0 inches in length. Collars shall be inserted into the flexible duct a minimum of

          1.0 inch before fastening.

10. Readily accessible balancing or volume control dampers with outside locking devices shall be provided as shown

          on the mechanical plans and/or as needed to regulate the air flow to each register.

11. Supply and return plenums shall be covered with insulation having a value of R-6 or greater on their internal

          surfaces. Any insulating material used shall meet the appropriated specifications required by ASTM E-84, C-553;

          NEPA 90B; and UL 181. Such insulation shall have 100% coverage and be installed in accordance with the

          manufacturer's instructions.

12. Ductwork shall be installed so that it will not contact the ground.

13. Return air grill may be substituted, as desired, based on equal face area.

14. Boot area shall match grill area in all cases. If necessary, boots should be lined with acoustical lining to reduce

          noise transmission.

15. Plenum shall be lined with acoustical lining.

16. Flat ducts for wall registers shall be 3-1/4"x14" unless otherwise shown on the plans.

17. Termination of all environmental air ducts including direct vent termination kits shall be a minimum of 3 feet from

          any openings into the building (i.e., dryers, bath and utility fans, doors, windows, opening skylights or attic vents).

MAJOR EQUIPMENT INSTALLATION
1. Installation shall meet all local and national codes pertaining to the installation and operation of plumbing

          equipment. Unless otherwise required by these standards, the equipment shall be installed in accordance with

          the equipment manufacturer's recommendations.

2. If "or equal" equipment is to be used, it must meet the performance specifications for the equipment listed, and

          shall receive prior approval from the mechanical engineer. All requests for substitution shall be furnished with

          sufficient engineering data to demonstrate that the proposed equipment fully meets all the performance levels of

          the equipment originally specified. The contractor shall be responsible for all costs associated with the

          engineering for structural, electrical, duct sizing, etc. caused by any substitution.

3. Units shall be installed to provide the clearance or clearances specified by the manufacturer or required by the

          authority having jurisdiction.

4. Units shall have suitable support to prevent transmission of objectionable noise or vibration generated by the

          equipment to the structure. Outdoor, ground mounted, units shall be located on a level, one piece, concrete pad.

5. Provide and install low voltage control wiring in conduit installed by the mechanical or plumbing contractor using

          methods contained in the electrical specifications. All wiring of line voltage controls to be accomplished by the

          electrical contractor.

6. Contractors shall coordinate with the electrical contractor to ensure that all electrical accessories such as motor

          starters, control relays, circuit breakers, etc. required to make a fully functional systems are provided.

OUTDOOR CONDENSING UNIT
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CONDENSING UNIT
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208/230V/

1-phase
15 - -
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1. Provide 34" FNPT condensate drain line per 2021 VRC §M1411.3. Refrigerant line sets shall be 25 ft in length and factory-charged with 108 oz of refrigerant.

2. Provide 12" FNPT pool water heat recovery connections per manufacturer’s standard, where applicable.

3. Hot gas reheat system provides on/off control of humidity and temperature during dehumidification; capacity varies with operating conditions.

4. All internal coils (condenser, evaporator, hot gas reheat) shall have ElectroFin E-Coat corrosion protection.

5. Blower Type: Single-speed unit with 5-speed ECM motor; provides energy-efficient, variable airflow control to optimize humidity and temperature during dehumidification.

6. Provide MERV 11 pleated air filter(s) per manufacturer; filters shall be readily accessible for maintenance.

7. Install electric duct heater minimum 4 ft downstream of dehumidifier blower (or provide baffle if closer). Include B1 fan interlock relay, B6 disconnecting contactors, F1 circuit fusing (per UL/NEC), and Q2 hinged access panel for maintenance.

DXAIR ELECTRICAL WIRING DIAGRAM

DXAIR CONDENSING UNIT INSTALLATION REQUIREMENTS

DH Pool
INDOOR DEHUMIDIFIER

DXAIR SS SERIES

V1 DVA-024

REFRIG:

R-454B
22,640

82.0/71.5

(60% RH)
-

PARTIAL

DEMAND
- - - 3/8 / 5/8 HIGH

840

[1.43 x 10⁶]
0.3/0.5/0.8 12.3/20 2, 3, 4, 5, 6208/230/1P

S1
14" x 4" SUPPLY, CEILING,

120 CFM, 8" DIA. DUCT
TITUS CT-481 1, 2, 3

S2
8" x 6" SUPPLY, HSS

120 CFM, 8" DIA. DUCT
TITUS 350RL-SS 1, 2, 3

R1
24" x 12" SUPPLY, HSR

800 CFM, 20" DIA. DUCT
TITUS 301RS-SS 1, 2

15,850 19,810

MECHANICAL SCHEDULES AND NOTES

EH
INLINE ELECTRIC DUCT HEATER

WARREN SL10A, 9.6 KW - 32,750 - 87 - - - - HIGH - 0.3/0.5/0.8 50/60 7208/1P

EF EXHAUST FAN

RA RETURN AIR

DH DEHUMIDIFIER

-

EF
INLINE EXHAUST FAN

S&P TD-200S, 8" TD-Silent
- - - - - - - - HIGH 190 0.3/0.5/0.8 - -110/120

/1P

BASIS OF DESIGN

Design Conditions:

Equipment selection and performance ratings are based on ANSI/AHRI Standard 910-2014 (Rev. 2023) – Performance

Ratings of Indoor Swimming Pool Dehumidifiers. Conditions include: pool water temperature 82 °F; internal air rejection at

82 °F DB, 71.5 °F WB (60% RH); remote condenser rejection air 95 °F outdoor.

Indoor Dehumidifier Unit:

DXAir SS Series V1 DVA-024 with evaporator and hot-gas reheat coils. Unit shall operate in dehumidification, hot-gas reheat,

and fan-only modes as required to maintain temperature and humidity setpoints.

Outdoor Condensing Unit:

Witt WDS002DA2A12A1A, air-cooled type, serving the indoor dehumidifier. Factory-charged with refrigerant and designed

for 25 ft refrigerant line sets.

Electric Duct Heater:

Warren 10 kW electric duct heater, providing supplemental space heating. Install a minimum of 4 ft downstream of the

dehumidifier blower or provide a baffle if closer.

Exhaust Fan / Room Pressure Control:

Provide inline exhaust fan to maintain negative pressure in the pool room equal to 0.48 CFM/ft² of pool + wet deck area ×

25%, per ASHRAE natatorium ventilation guidelines.

Fan shall operate continuously when the dehumidifier is active. During unoccupied or setback operation, exhaust airflow may

be reduced while maintaining slight negative pressure to prevent moisture migration.

Environmental Conditions:

System shall maintain pool room temperature, humidity, and pressure per design conditions indicated on the drawings.

Controls:

Honeywell VisionPro 8000 thermostat with built-in humidistat and occupancy sensor, plus remote temperature/humidity

sensor and RIB 24 relay for equipment interface; integrate fan, dehumidifier, electric heat, and exhaust operation for

coordinated control. Connect to BAS/BACnet as required.

Locate near return grille on a non-exterior wall; verify orientation and access with Architect.

Occupancy sensor built into thermostat shall control lighting only; coordinate with architectural drawings and verify proper

operation.

Air Distribution

Ductwork:

Main supply duct shall be 16" round and main return duct shall be 20" round, sized to maintain design airflow and static

pressure limits; branch ductwork to be coordinated with equipment and space requirements.

Registers / Diffusers:

Supply air shall be directed toward the breathing zone, pool deck, and glazing per ASHRAE natatorium design

recommendations.

Locate return and exhaust intakes to optimize overall air mixing and to remove chloramine-laden air at the pool surface.

Provide low-level return(s) near the wet deck and high-level return(s) as needed to prevent stratification or condensation.

Avoid locating supply diffusers adjacent to return or exhaust openings. Final CFM and locations shall be coordinated with the

dehumidifier manufacturer and verified through balancing.

EH ELECTRIC HEATER

DESIGN CONDITIONS

PARAMETER VALUE

Pool Water Temperature

Pool Room Design Air Temperature

Outdoor Air Design Conditions

Pool Chemistry

Design Relative Humidity

85°F (82-86°F per ASHRAE; 80-84°F per DXair )

87°F (per ASHRAE; 82-86°F per DXair )

Winter 17°F / Summer 95°F

Salt Water

Maintain 50% RH during colder months and 60% RH during warmer

months. Corresponding latent cooling/heating load: 6.97 lb/hr.

-

Design Supply Airflow 840 CFM supply (~12.0 air changes per hour)

Design Exhaust Airflow
190 CFM exhaust (maintains negative pressure per

ASHRAE natatorium ventilation guidance)

PARTIAL

DEMAND

1, 4

Pool

Pool - -

PARTIAL

DEMAND

PARTIAL

DEMAND

DXAIR PIPING AND INSTRUMENTATION DIAGRAMS (P&ID)

-

Pool Room Area & Volume

Indoor Air Design Conditions

337 ft² & 4,215 ft³ (based on avg vaulted ceiling 12.5')

Cooling: 82°F DB / 71.5°F WB / 60% RH; Heating: 82°F DB / 50–60% RH

FAI

FAI FRESH AIR INTAKE

12" x 12" LOUVER,

170 CFM, 8" DIA. DUCT

GREENHECK

ESJ-401
-

HSR HIGH SIDE RETURN

HSS HIGH SIDE SUPPLY


