
THERMOSTAT / TEMP SENSOR (4'-0" AFF TO TOP)

SUPPLY GRILLE

RETURN AIR GRILLE

MVD (MANUAL VOLUME DAMPER)

EXHAUST AIR GRILLE

SYMBOL DESCRIPTION

MECHANICAL LEGEND

MECHANICAL GENERAL NOTES

NO SCALE

ROUND BRANCH DUCT TAKE-OFF DETAIL

TAKE-OFF

AIR
FLOW

BALANCING DAMPER
(SEE PLANS AND
SPECIFICATION FOR
LOCATION)

SUPPLY DIFFUSER
(TYPICAL)

FLEX, MAXIMUM
LENGTH = 5'-0"

RIGID ROUND
SUPPLY

CEILING

SUPPLY DIFFUSER
(TYPICAL)

45.00°

0.25 * D

(4"MIN)

RIGID ELBOW
(WHERE POSSIBLE)

DRAW
BANDS

D

RIGID ELBOW
(WHERE POSSIBLE)

NOTE:
BRANCH DUCT SIZE SHALL MATCH
DIFFUSER NECK SIZE UNLESS
OTHERWISE NOTED.
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NO SCALE

RECTANGULAR DUCT FITTINGS DETAIL

AIR FLOW

BALANCING DAMPER w/
LOCKING QUADRANT

RECTANGULAR TO
ROUND TRANSITION
TAKE-OFF

BALANCING
DAMPERS  AS
SHOWN ON PLANS.

AIRFOIL SHAPED
TURNING VANES

RECTANGULAR
MAIN DUCT

TAKE-OFF - RECTANGULAR
MAIN ROUND BRANCH

MITERED ELBOW - RECTANGULAR

TEES RECTANGULAR RADIUSED ELBOWS -  RECTANGULAR

45
.00

°

MI
N 

4"

W

R=1.5 * W

W

R=1.5 * W

2'-0" MIN
IF SINGLE BLADE

DAMPER

2
NO SCALE

ROUND DUCT FITTINGS DETAIL

D

L

3"

1.

2.

NOTES:
REFER TO SPECIFICATIONS FOR
LINING REQUIREMENTS.
REFER TO SPECIFICATIONS FOR
DOUBLE WALL CONSTRUCTION

90T 45T Y-FITTING

45/90T

45
.00

°

45
.00

°

22.50°

1

NO SCALE

TYPICAL PIPE HANGER DETAIL

OVERSIZED HANGER

PIPE

GALVANIZED STEEL
INSULATION SHIELD

PRE-INSULATED SADDLES 25/50 RATED
RIGID FOAM INSULATED 5
PCF(PHENOLIC FOAM INSULATION)
FOR COLD PIPING, CALCIUM SILICATE
INSERTS FOR HOT PIPING.  NO WOOD
BLOCKING.

DO NOT INSULATE OVER
ANY TYPE OF HANGER. FOR
ANY SIZE PIPE

PIPE INSULATION

5
NO SCALE

PIPE PENETRATION DETAILS

1"

FLOOR

SLEEVE

FIRE STOP CAULK

INSULATION

PIPE

SLEEVE

FIRE STOP CAULK

INSULATION

PIPE

W
AL

L

FLOOR PENETRATION

WALL PENETRATION

1"

6

1. COMPLY WITH ALL APPLICABLE LOCAL AND STATE CODES AND REGULATIONS.
2. DUCTWORK IS PERMITTED TO BE ABOVE ELECTRICAL EQUIPMENT ONLY IF IT IS INSTALLED OUTSIDE

OF THE DEDICATED ELECTRICAL SPACE DEFINED AS THE SPACE EQUAL TO THE WIDTH AND DEPTH
OF THE ELECTRICAL EQUIPMENT AND EXTENDING FROM THE FLOOR TO A HEIGHT OF 6'-0" ABOVE
THE EQUPMENT OR TO THE STRUCTURAL CEILING, WHICHEVER IS LOWER.  DUCTWORK INSTALLED
ABOVE ELECTRICAL EQUIPMENT SHALL BE PROVIDED WITH PROTECTION TO AVOID DAMAGE FROM
CONDESATION, LEAKS, BREAKS, ETC.  REFER TO THE NEC FOR EXACT DEFINITION OF DEDICATED
ELECTRICAL SPACE.

3. ALL ISOLATION VALVES, EQUIPMENT, CONTROLS, ETC. REQUIRING ACCESS/SERVICE SHALL BE
INSTALLED WITHIN 18" OF THE CEILING FOR EASY ACCESSIBILITY. LOCATIONS SHALL BE INDICATED
ON THE CEILING GRID PER THE SPECIFICATIONS.

4. ANY DEVICE REQUIRING A THERMOSTAT FOR CONTROL SHALL BE FURNISHED WITH A THERMOSTAT
WHETHER INDICATED ON THE DRAWINGS OR NOT.

5. COORDINATE EXACT THERMOSTAT LOCATION WITH OWNER PRIOR TO INSTALLATION.  STANDARD
DEFAULT: INSTALL THE TOP OF ALL THERMOSTATS, SENSORS, AND SWITCHES AT 4'-0" ABOVE
FINISHED FLOOR. DEVICES ON A PERIMETER WALL SHALL BE MOUNTED ON A FOAM-FILLED
ELECTRICAL BOX, WITH ALL GAPS BETWEEN BOX AND WALL SEALED TO PREVENT INFILTRATION.

6. PROVIDE ALL MISCELLANEOUS STEEL AND ITEMS REQUIRED FOR THE PROPER INSTALLATION OF ALL
PIPE, SHEET METAL AND EQUIPMENT.

7. COORDINATE FLOOR, WALL & ROOF PENETRATIONS ETC. WITH ARCHITECTURAL/STRUCTURAL
TRADES.  FIRESTOP SHALL BE PROVIDED IN HOLES AND PENETRATIONS IN RATED ASSEMBLIES.  ALL
PIPING, DUCTS, VENTS, ETC., EXTENDING THROUGH WALLS AND ROOF SHALL BE FLASHED.

8. EQUIPMENT OPERATED DURING CONSTRUCTION SHALL USE FILTERED MEDIA TO PREVENT
CONSTRUCTION DEBRIS FROM ENTERING COILS, DUCTWORK SYSTEMS, AIR TERMINALS ETC.  AT
COMPLETION OF CONSTRUCTION, MECHANICAL CONTRACTOR SHALL CLEAN ALL SYSTEMS WITH
ALL CONTROL DEVICES WIDE OPEN AND REMOVE ANY REMAINING DEBRIS PRIOR TO TEST AND
BALANCING.  MECHANICAL CONTRACTOR SHALL REPLACE ALL FILTRATION WITH NEW FILTERS AT
COMPLETION OF CONSTRUCTION.  ANY DUCTWORK, AIR TERMINALS, AND/OR OTHER EQUIPMENT
UPSTREAM OF FILTRATION SHALL BE CLEANED THOROUGHLY OF CONSTRUCTION DEBRIS BEFORE
HANDING OVER TO OWNER.

9. ALL MECHANICAL EQUIPMENT SHALL BE U.L. LISTED AND LABELED AS A COMPLETE PACKAGE, NOT
THROUGH INDIVIDUAL COMPONENTS OR PARTS. PROVIDE REQUIRED 3RD PARTY FIELD UL LISTING
SERVICES AS REQUIRED TO COMPLY.

10. UPON PROJECT COMPLETION, THE MECHANICAL CONTRACTOR IS RESPONSIBLE FOR PROVIDING
THE OWNER INSTALLATION INFORMATION INCLUDING RECORD SUBMITTALS (WITH ANY
SUBMITTAL REVIEW COMMENTS ADDRESSED) AND O&M MANUALS FOR EACH PIECE OF EQUIPMENT
INCLUDING ALL SELECTED OPTIONS, THE NAME AND ADDRESS OF AT LEAST ONE SERVICE AGENCY,
FULL CONTROL SYSTEM O&M AND CALIBRATION INFORMATION INCLUDING WIRING DIAGRAMS,
SCHEMATICS, FULL SEQUENCE OF OPERATION, AND PROGRAMMED SETPOINTS.  IN ADDITION, THE
MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE TO HIRE A REGISTERED DESIGN PROFESSIONAL
TO COMMISSION THE INSTALLED SYSTEM AND PROVIDE THE OWNER AND CODE REVIEWER A
SEALED STATEMENT OF SYSTEM COMMISSIONING.

11. PROVIDE A ONE YEAR WARRANTY FOR ALL WORK PERFORMED BEGINNING ON THE DAY THE
SYSTEM IS COMPLETELY OPERATIONAL AND ACCEPTABLE BY THE OWNER.

SHEET METAL GENERAL NOTES
1. STANDARD DUCTWORK SHALL BE GALVANIZED OR ALUMINUM SHEET METAL CONSTRUCTED IN

ACCORDANCE WITH THE LATEST SMACNA STANDARDS. ALL CONCEALED SUPPLY, RETURN AND
OUTSIDE AIR DUCTWORK SHALL BE WRAPPED WITH 2" THICK DUCT WRAP WITH VAPOR BARRIER.
INSULATION (INCLUDING FLEXIBLE DUCT INSULATION) SHALL HAVE A MINIMUM INSTALLED
R-VALUE OF 6.0.

2. ALL DUCTWORK SHALL BE SEALED PER THE REQUIREMENTS OF THE STATE MECHANICAL CODE. SEAL
LOW PRESSURE SUPPLY, RETURN, OUTSIDE AIR, AND EXHAUST DUCTWORK FOR POSITIVE/NEGATIVE
2" PRESSURE CLASS, SMACNA SEAL CLASS A, SMACNA LEAKAGE CLASS 4.

3. NOT ALL REQUIRED OFFSETS AND FITTINGS ARE INDICATED ON DRAWINGS, BUT SHALL BE
PROVIDED. REFER TO ARCHITECTURAL AND STRUCTURAL PLANS FOR CLEARANCES. SIGNIFICANT
ALTERATIONS TO DUCT ROUTING SHALL BE APPROVED BY ARCHITECT/ENGINEER BEFORE
PROCEEDING IN ORDER TO ENSURE ADEQUATE STATIC PRESSURE IS AVAILABLE.

4. DUCTWORK LAYOUT HAS BEEN DESIGNED TO MINIMIZE SOUND TRANSMISSION. ALL FITTINGS
SHALL BE PROVIDED AS INDICATED.

5. WATERTIGHT CONCRETE CURBS SHALL BE PROVIDED AROUND ELEVATED FLOOR SLAB
PENETRATIONS

6. UNLESS OTHERWISE NOTED, ALL DUCTWORK ABOVE CEILING OR EXPOSED IS OVERHEAD AND AS
HIGH AS POSSIBLE TO THE UNDERSIDE OF THE STRUCTURE, WITH SPACE FOR INSULATION WHERE
REQUIRED.  DUCTWORK AND ASSOCIATED COMPONENTS SHALL CLEAR DOORS AND WINDOWS.

7. PROVIDE FLEXIBLE CONNECTIONS IN ALL DUCTWORK SYSTEMS CONNECTED TO MECHANICAL
EQUIPMENT THAT REQUIRE VIBRATION ISOLATION. FLEXIBLE CONNECTIONS SHALL BE PROVIDED AT
THE POINT OF CONNECTION TO THE EQUIPMENT UNLESS OTHERWISE NOTED.

8. RADIUS ELBOWS SHALL HAVE CENTERLINE RADIUS OF CURVATURE 1.5 TIMES THE DUCT DIAMETER
OR WIDTH IN THE PLANE OF TURN. WHERE SQUARE (MITERED) ELBOWS ARE SHOWN, INSTALL
TURNING VANES.

9. DUCTWORK SIZES ARE INSIDE CLEAR DIMENSIONS.  DUCTS  CONNECTED TO EQUIPMENT SHALL
EQUAL EQUIPMENT CONNECTION SIZE UNLESS NOTED OTHERWISE.

10. MAXIMUM LENGTH ON FLEXIBLE DUCT SHALL BE 5'-0", UNLESS OTHERWISE NOTED ON DETAILS OR
SPECIFICATIONS.

11. THE MECHANICAL CONTRACTOR SHALL BALANCE ALL MECHANICAL SYSTEMS TO THE
PERFORMANCE SPECIFICATIONS INDICATED ON PLANS AND PROVIDE THE ENGINEER WITH THREE
COPIES OF A COMPLETE TEST AND BALANCE REPORT. THE REPORT IS TO BE ISSUED A MINIMUM OF
TWO WEEKS PRIOR TO PROJECT COMPLETION. THE TEST AND BALANCE REPORT WILL BE SUBJECT TO
REVIEW AND APPROVAL BY THE ENGINEER. ANY ADDITIONAL TESTING, ADJUSTING AND BALANCING
REQUIRED (AT ENGINEER'S REQUEST) AFTER REVIEW OF THE INITIAL REPORT SHALL BE PROVIDED AT
NO ADDITIONAL COST. TESTING AND BALANCING CONTRACTOR TO CONFIRM FILTERS ARE CLEAN,
AND FREE OF DEBRIS PRIOR TO BEGINNING WORK.  THE MECHANICAL CONTRACTOR SHALL
REPLACE ANY DIRTY FILTERS, AS NEEDED.  TEST AND BALANCE REPORT TO BE COMPLETED BY AN
INDEPENDENT, CERTIFIED TEST AND BALANCE CONTRACTOR.

HVAC PIPING GENERAL NOTES
1. CONDENSATE DRAIN PIPING SHALL BE SCHEDULE 40 PVC PIPE (OR TYPE 'L' HARD DRAWN COPPER WHEN IN

PLENUM) AND FITTINGS. DRAINS FROM AIR HANDLING UNITS SHALL BE TRAPPED.  CONDENSATE DRAINS
SHALL BE INSULATED WITH 1/2" THICK ARMAFLEX INSULATION. MINIMUM DRAIN SIZE SHALL BE 3/4".
CONDENSATE LINE SHALL BE SLOPED AS REQUIRED BY CODE.

2. ALL REFRIGERANT PIPE SHALL BE NITROGENIZED ACR COPPER TUBE. SIZE, INSULATE, AND INSTALL
REFRIGERANT PIPING PER MANUFACTURER'S RECOMMENDATIONS.  REFRIGERANT PIPING INSULATION
EXPOSED OUTDOORS SHALL BE COVERED WITH AN OUTER ALUMINUM JACKET.

3. PROVIDE UNIONS, FLANGES OR COUPLINGS AT CONNECTION TO ALL VALVES AND EQUIPMENT. DO NOT USE
DIRECT WELDED OR THREADED CONNECTIONS TO VALVES, EQUIPMENT OR OTHER APPARATUS.

4. PROVIDE NON-CONDUCTING DIELECTRIC UNIONS WHENEVER CONNECTING DISSIMILAR METALS.
5. MECHANICAL CONTRACTOR SHALL PROVIDE PRE-PRINTED COLOR-CODED PIPE LABELS WITH 1-1/2" HIGH

LETTERING INDICATING SERVICE AND FLOW DIRECTION.  ALL PIPING TO MATCH EXISTING FACILITIES
STANDARD (IF APPLICABLE). OTHERWISE, PIPE LABELS SHALL MATCH THE FOLLOWING: REFRIGERANT PIPING:
YELLOW BACKGROUND, BLACK LETTERING.  NATURAL GAS PIPING: YELLOW BACKGROUND, BLACK LETTERING

X-1
YY"xZZ"
XXX CFM-X

DIFFUSER TAG
NECK SIZE
AIRFLOW-(TYPICAL QUANTITY)

motor horsepower
number of phases
minimum efficiency
motor type
# of poles

Building Code - 2018 North Carolina NCBC
Prescriptive Energy Cost Budget 2018 NCECC
Thermal Zone

SEE EQUIPMENT SCHEDULES
SEE EQUIPMENT SCHEDULES
SEE EQUIPMENT SCHEDULES

SEE EQUIPMENT SCHEDULES

N/A

--
--
--

DX SPLIT

--- MBH

--- MBH

50%RH
75°F
70°F

88°F
15.4°F
3A

winter dry bulb
summer dry bulb
Interior design conditions
winter dry bulb
summer dry bulb
relative humidity

Building heating load

Unitary description of unit
heating efficiency (kW/COP)
cooling efficiency (EER)
heat output of unit
cooling output of unit

SEE EQUIPMENT SCHEDULES

--

Building cooling load

Mechanical Space Conditioning System

Equipment schedules with motors (mechanical systems)

4

APARTMENT AHU DETAIL

NO SCALE

DRAIN CONNECTION DETAIL

7
NO SCALE

AHU AIR HANDLING UNIT

HP HEAT PUMP

EF EXHAUST FAN

ECUH ELECTRIC CABINET UNIT HEATER

DB DRYER BOOSTER FAN

UNIT CONNECTION WITH UNION
CLEANOUT PLUG

6"

2"

4"

3"

4"

PVC PIPE

22"X18" RETURN
OPENING, COVER WITH
BIRDSCREEN.

CONDENSATE
OVERFLOW SWITCH

GALVANIZED DRAIN
PAN, PAN SHALL BE

MINIMUM OF 3"
LARGER THAN UNIT.

UPFLOW
AIRHANDLING

UNIT

SUPPLY DUCT

RETURN PLENUM,
MATCH AHU RETURN

OPENING

SUPPLY PLENUM,
MATCH AHU SUPPLY

OPENING

REFRIGERANT PIPING, SIZE PER
MANUFACTURER'S INSTRUCTION

PROVIDE DYNAMIC TYPE RADIATION
DAMPER AT MEMBRANE

PENETRATIONS PER NCMC

CEILING RADIATION DAMPER
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