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REF.

REF.

1
REMOVE EXISTING CEILING MOUNTED EXHAUST FAN AND ASSOCIATED EXHAUST

DUCT BACK TO MAIN EXHAUST DUCT RISER.

REMOVE EXISTING SUPPLY DIFFUSER AND FLEX DUCT BACK TO MAIN SUPPLY

DUCT.

REMOVE EXISTING EXHAUST GRILLE AND ASSOCIATED EXHAUST DUCT BACK TO

MAIN EXHAUST DUCT RISER.

REMOVE AND REPLACE EXISTING ROOF MOUNTED EXHAUST FAN. EXISTING ROOF

CURB TO REMAIN.

REMOVE EXISTING RETURN AIR GRILLE.
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SCALE:
M011  1/8" = 1'-0"

1
HVAC DEMOLITION PLAN

SCALE:
M011  1/4" = 1'-0"

2
ENLARGED HVAC DEMOLITION PLAN

M011
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M111

SCALE:
M111  1/8" = 1'-0"

1
HVAC PLAN

M111

2

SCALE:
M111  1/4" = 1'-0"

2
ENLARGED HVAC PLAN

1
CONNECT TO EXISTING EXHAUST DUCT RISER. PROVIDE 6X6X6 DOUBLE WYE

FITTING TO CONNECT BRANCH EXHAUST DUCTS.

CONNECT TO EXISTING SUPPLY DUCT.

CONNECT TO EXISTING EXHAUST DUCT RISER.

PROVIDE NEW ROOF MOUNTED EXHAUST FAN; PROVIDE ROOFCURB ADAPTER TO

INSTALL ON EXISTING ROOF CURB.
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THERMOSTAT

SMOKE DETECTOR

STATIC PRESSURE SENSOR

HUMIDISTAT 

MECHANICAL SYMBOL LEGEND

12x12

MECHANICAL ABBREVIATION

ROOM PRESSURE MONITOR

Ø ROUND

A/E ARCHITECT/ENGINEER

A/C AIR CONDITIONING

ACCU AIR COOLED CONDENSING UNIT

AFF ABOVE FINISHED FLOOR

AHU AIR HANDLING UNIT

AMP AMPERAGE

APD AIR PRESSURE DROP

ARI AIR CONDITIONING AND REFRIGERATION

INSTITUTE

ASHRAE AMERICAN SOCIETY OF HEATING,

REFRIGERATION, AND AIR CONDITIONING

ENGINEERS

ASME AMERICAN SOCIETY OF MECHANICAL

ENGINEERS

BDD BACKDRAFT DAMPER

BHP BRAKE HORSEPOWER

BTU BRITISH THERMAL UNIT

BTUH BTU PER HOUR

CC COOLING COIL

CFM CUBIC FEET PER MINUTE

COMP COMPRESSOR

COND CONDENSER

DB DRY BULB

DDC DIRECT DIGITAL CONTROLS

DEG DEGREE

DIS DISCHARGE

DP DEW POINT TEMPERATURE

DX DIRECT EXPANSION

EAT ENTERING AIR TEMPERATURE

E/A EXHAUST AIR

EAT EXHAUST AIR TEMPERATURE

EER ENERGY EFFICIENCY RATIO

ESP EXTERNAL STATIC PRESSURE

EVAP EVAPORATOR

EWT ENTERING WATER TEMPERATURE

FCU FAN COIL UNIT

FLA FULL LOAD AMPS

FPI FINS PER INCH

FPM FEET PER MINUTE

FPS FEET PER SECOND

FT FEET

GA GAUGE

GAL GALLONS

GPM GALLONS PER MINUTE

HC HEATING COIL

HP HORSEPOWER

HVAC HEATING, VENTILATION, & AIR CONDITIONING

HX HEAT EXCHANGER

HZ HERTZ

I/O INPUT/OUTPUT

IAQ INDOOR AIR QUALITY

IBC INTERNATIONAL BUILDING CODE

IECC INTERNATIONAL ENERGY CONSERVATION

CODE

IEER INTEGRATED ENERGY EFFICIENCY RATIO

IFC INTERNATIONAL FIRE CODE

IFGC INTERNATIONAL FUEL GAS CODE

IMC INTERNATIONAL MECHANICAL CODE

IPC INTERNATIONAL PLUMBING CODE

IRC INTERNATIONAL RESIDENTIAL CODE

IN INCH

IPLV INTEGRATED PART LOAD VALUE

KW KILOWATT

LAT LEAVING AIR TEMPERATURE

LBS POUNDS

LC LATENT COOLING

LWT LEAVING WATER TEMPERATURE

M/A MIXED AIR

MAT MIXED AIR TEMPERATURE

MAX MAXIMUM

MBD MANUAL BALANCING DAMPER

MBH THOUSAND BTU PER HOUR

MCA MINIMUM CIRCUIT AMPACITY

MERV MINIMUM EFFICIENCY REPORTING VALUE

MIN MINIMUM

MOCP MAXIMUM OVER CURRENT PROTECTION

NC NOISE CRITERIA

NEC NATIONAL ELECTRIC CODE

NFPA NATIONAL FIRE PROTECTION ASSOCIATION

NPLV NON-STANDARD PART LOAD VALUE

NPSH NET POSITIVE SUCTION HEAD

NTS NOT TO SCALE

O/A OUTSIDE AIR

OAT OUTSIDE AIR TEMPERATURE

OBD OPPOSED BLADE DAMPER

PBD PARALLEL BLADE DAMPER

PCF POUND PER CUBIC FEET

PD PRESSURE DROP

PPM PARTS PER MILLION

PSI POUND PER SQUARE INCH

PSIA POUND PER SQUARE INCH - ABSOLUTE

PSIG POUND PER SQUARE INCH - GAUGE

PSF POUND PER SQUARE FOOT

PTAC PACKAGED TERMINAL AIR CONDITIONER

R/A RETURN AIR

RAD RADIATED

RH RELATIVE HUMIDITY

RAT RETURN AIR TEMPERATURE

RLA RUNNING LOAD AMPS

RPM REVOLUTIONS PER MINUTE

RTU ROOFTOP UNIT

S/A SUPPLY AIR

SAT SUPPLY AIR TEMPERATURE

SC SENSIBLE COOLING

SCFM STANDARD CUBIC FEET PER MINUTE

SEER SEASONAL ENERGY EFFICIENCY RATIO

SMACNA SHEET METAL AND AIR CONDITIONING

CONTRACTOR'S NATIONAL ASSOCIATION

SP STATIC PRESSURE

SQ SQUARE

SS STAINLESS STEEL

SST SATURATED SUCTION TEMPERATURE

TAB TESTING, ADJUSTING, AND BALANCING

TC TOTAL COOLING

TDH TOTAL DYNAMIC HEAD

TDI TEXAS DEPARTMENT OF INSURANCE

TEMP TEMPERATURE

TSP TOTAL STATIC PRESSURE

TSTAT THERMOSTAT

VAV VARIABLE AIR VOLUME

VFD VARIABLE FREQUENCY DRIVE

VOLT VOLTAGE

VRF VARIABLE REFRIGERANT FLOW

W WATTS

WB WET BULB

WC WATER COLUMN

WG WATER GAUGE

WPD WATER PRESSURE DROP

2

M-1.1

ELEVATION/SECTION VIEW NUMBER

SHEET NUMBER

2

M-1.1

DRAWING/DETAIL NUMBER

SHEET NUMBER

D

CHS

KEYED NOTE ANNOTATION1

A

500

AIR DEVICE ANNOTATION

CEILING SUPPLY DIFFUSER

CEILING RETURN AIR GRILLE

CEILING EXHAUST AIR REGISTER

SIDEWALL GRILLE/REGISTER

RECTANGULAR DUCTWORK

12"Ø
ROUND DUCTWORK

SUPPLY DUCTWORK RISE OR DROP

RETURN DUCTWORK RISE OR DROP

EXHAUST DUCTWORK RISE OR DROP

SLOPED/VERTICALLY OFFSET DUCTWORK

RISE

PRESSURE SENSOR

TEMPERATURE SENSORT

s

T

H

H

s

SD

SP

P

s

P

RELATIVE HUMIDITY SENSOR

OPPOSED BLADE DAMPER

PARALLEL BLADE DAMPER

MOTORIZED DAMPER

FIRE DAMPER

SMOKE DAMPER

COMBINATION FIRE/SMOKE DAMPER

FLEXIBLE INSULATED DUCTWORK

AD AD DUCT ACCESS DOOR

MECHANICAL EQUIPMENT

EXISTING DUCTWORK

CONDENSATE DRAIN PIPING

REFRIGERANT PIPINGR

CHILLED WATER SUPPLY PIPING

CHILLED WATER RETURN PIPINGCHR

CWS CONDENSER WATER SUPPLY PIPING

CONDENSER WATER RETURN PIPINGCWR

HWS HOT WATER SUPPLY PIPING

HOT WATER RETURN PIPINGHWR

LPS LOW PRESSURE STEAM PIPING

MEDIUM PRESSURE STEAM PIPINGMPS

STEAM CONDENSATE RETURN PIPINGCR

PIPE RISE OR DROP

PIPE BRANCH ON TOP OR BOTTOM

SHUTOFF VALVE

BUTTERFLY DAMPER - RECTANGULAR 

BUTTERFLY DAMPER - RECTANGULAR 

BACKDRAFT DAMPER

BDD

MARK NECK SIZE FACE SIZE TYPE MOUNTING MFR & MODEL

AIR DEVICE SCHEDULE

NOTES:

1. AIR DEVICES SHALL BE ALUMINUM CONSTRUCTION WITH A WHITE FINISH UNLESS NOTED OTHERWISE.

2. PROVIDE NEOPRENE FOAM GASKET FOR ALL SURFACE MOUNTED AIR DEVICES.

R1 22"x22" 24"x24"
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M211

RETURN GRILLE TITUS 350FLAY-IN

NOTES

TYPE

DRIVE MANUFACTURER

& MODEL NO.

EXHAUST FAN SCHEDULE

PROVIDE FACTORY WIRED NEMA-1 DISCONNECT SWITCH.

VOLTAGE

ESP RPM

(LBS)

CFM

WEIGHT

HP/

2.

1.

NOTES:

MARK SERVICE

3. PROVIDE FAN SPEED CONTROLLER.

WATTS

PROVIDE MOTOR WITH THERMAL OVERLOAD PROTECTION.

4. PROVIDE GRAVITY BACKDRAFT DAMPER.

5. PROVIDE VIBRATION ISOLATOR KIT.

EF-4

CENTRAL

RESTROOMS

1,2,3,4,6,8
DIRECT115/1/6012520.3540 300 72.8W

COOK 90C15DH

H.

I.

J.

G.

D.

E.

F.

C.

B.

A.

HVAC GENERAL NOTES:

THE MECHANICAL SYSTEM HAS BEEN DESIGNED IN ACCORDANCE WITH THE 2015

INTERNATIONAL BUILDING CODES (INCLUDING THE IMC, IFC, AND IECC) AND LOCAL

AMENDMENTS.  THE INSTALLATION SHALL CONFORM TO THESE BUILDING CODES AND

ALL PERTINENT STATE AND NATIONAL CODES.

CONTRACTOR IS ADVISED TO VISIT THE JOB SITE PRIOR TO BID AND PRODUCTION OF

SHOP DRAWINGS, AND FAMILIARIZE HIMSELF WITH THE SITE CONDITIONS AND

FACILITIES, TO ACCOMMODATE ANY DIMENSIONAL DIFFERENCES BETWEEN OR AMONG

THE DRAWINGS, SPECIFICATIONS, EXISTING CONDITIONS AND THE ACTUALLY

PURCHASED EQUIPMENT CONNECTIONS FOR PIPING, DUCT, CABLE AND CONDUITS; ALL

MODIFICATIONS MUST BE PRE-APPROVED BY THE DESIGN ENGINEER OR OWNER'S

REPRESENTATIVE. FAILURE TO DO SO WILL NOT RELEASE THE CONTRACTOR FROM

THE RESPONSIBILITY OF FURNISHING AND INSTALLING COMPLETE AND WORKING

SYSTEMS COVERED BY THIS CONTRACT.

IN CASE CONFLICT OCCURS BETWEEN OR AMONG DRAWINGS SPECIFICATION, CODES,

STANDARDS AND LOCAL GOVERNMENT REGULATIONS, THE MOST STRINGENT

REQUIREMENT SHALL TAKE PRECEDENCE; ANY MODIFICATIONS NECESSARY MUST BE

PRE-APPROVED BY THE ENGINEER.

DUCT SIZES ARE INSIDE CLEAR DIMENSIONS FOR ALL DUCTWORK. INSULATE

DUCTWORK PER THE SPECIFICATIONS.  IF SPECIFICATIONS ARE NOT PROVIDED,

DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED SHEETMETAL AND SHALL BE

INSULATED WITH 2" THICK, 1.0 PCF FIBERGLASS DUCTWRAP INSULATION WITH FSK

VAPOR BARRIER (MINIMUM R-6.0).

MOUNT THERMOSTATS, HUMIDISTATS, SENSORS, AND ALL CONTROL DEVICES

INTENDED TO BE ACCESSED BY BUILDING OCCUPANTS AT 48" AFF TO THE TOP OF THE

DEVICE EXCEPT WHERE SPECIFICALLY NOTED OTHERWISE. CONFIRM THERMOSTAT

LOCATIONS WITH ARCHITECT PRIOR TO INSTALLATION.

SUBMIT DIMENSIONED SHOP DRAWINGS FOR DUCTWORK, PIPING, AND EQUIPMENT

PRIOR TO FABRICATION. SHOP DRAWINGS SHALL BE AT A MINIMUM SCALE OF 

1

8

" = 1'-0"

OR THE SCALE OF THE DRAWING, WHICHEVER IS GREATER. FOR AREAS REQUIRING

MORE DETAIL, SUCH AS MECHANICAL ROOMS, THE MINIMUM SCALE OF THE SHOP

DRAWINGS SHALL BE 

1

4

" = 1'-0". REFER TO ARCHITECTURAL AND STRUCTURAL

DRAWINGS FOR DIMENSIONS, CLEARANCES, AND LOCATIONS OF AIR DEVICES IN

CEILINGS. SHOP DRAWINGS SHALL SHOW THE EXACT SIZES AND LOCATIONS OF ALL

ROOF AND WALL OPENINGS REQUIRED PRIOR TO CONSTRUCTION. STRUCTURAL

REINFORCEMENT FRAMING AROUND ALL OPENINGS SHALL BE PROVIDED AS REQUIRED.

MECHANICAL SYSTEMS SHALL NOT BE INSTALLED UNTIL SHOP DRAWINGS ARE

APPROVED BY THE ENGINEER.

HVAC EQUIPMENT SUBMITTED OTHER THAN SCHEDULED MANUFACTURER & MODEL

SHALL MEET THE REQUIRED PERFORMANCE, BE PROVIDED WITH THE SAME OPTIONS &

ACCESSORIES, AND SHALL NOT EXCEED THE PHYSICAL DIMENSIONS DUE TO SPACE

LIMITATIONS. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM

THAT THESE REQUIREMENTS ARE MET.

ALL PIPING PENETRATIONS OF FIRE-RATED BARRIERS SHALL BE PROTECTED WITH UL

LISTED FIRE BLOCKING MATERIAL AND/OR SEALANT.

MANUAL VOLUME DAMPERS INSTALLED IN RECTANGULAR DUCTWORK SHALL BE

OPPOSED BLADE TYPE. MANUAL VOLUME DAMPERS INSTALLED IN ROUND DUCTWORK

SHALL BE BUTTERFLY TYPE. BALANCING DAMPERS IN EXTERNALLY INSULATED

DUCTWORK SHALL BE PROVIDED WITH A STAND-OFF BRACKET ON THE DAMPER

OPERATOR TO EXTEND OPERATOR HANDLE TO THE OUTSIDE OF THE INSULATION.

PROVIDE ACCESS TO ALL CONTROL, MOTORIZED, BALANCING AND FIRE DAMPERS.

PROVIDE ACCESS DOORS IN DUCTS AND CEILINGS WHERE NECESSARY.

PROVIDE SLEEVES AND FLASHINGS REQUIRED FOR PIPING AND DUCTWORK

PENETRATIONS; PROVIDE ESCUTCHEON PLATES FOR ALL PIPING PENETRATING

FINISHED WALLS & CEILINGS.

K.

EF-5

PRIVATE

TOILET 102

1,2,3,4,5,7,8
DIRECT115/1/606700.2515 50 24.1W

COOK GC-146

EF-6

PRIVATE ADA

TOILET 103

1,2,3,4,5,7,8
DIRECT115/1/607630.2515 75 30.4W

COOK GC-148

S1 6"Ø 24"x24" SUPPLY DIFFUSER TITUS TMS-AALAY-IN

E1 10"x22" 12"x24" EXHAUST GRILLE TITUS 8FLAY-IN

E2 22"x22" 24"x24" EXHAUST GRILLE TITUS 8FLAY-IN

6. PROVIDE ROOF CURB ADAPTER TO FIT EXISTING ROOF CURB.

7. PROVIDE ALUMINUM FACE GRILLE.

8. FAN TO BE CONTROLLED WITH LIGHTS SERVING RESTROOM.

S2 10"Ø 24"x24" SUPPLY DIFFUSER TITUS TMS-AALAY-IN
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M311

FROM STRUCTURE

DUCT; 6' MAX LENGTH

INSULATED FLEXIBLE 

12"

CEILING

SUPPORT SADDLE

VOLUME DAMPER W/

LOCKING QUADRANT

SADDLE

SHEET METAL

CONICAL OUTLET

BRANCH DUCT

CLAMP AND

FOIL TAPE

TYPICAL CEILING MOUNTED DIFFUSER

(INSULATE TOP OF DIFFUSER SIMILAR

TO DUCTWORK)

DUCT INSULATION

PER SPECIFICATIONS

SCALE:  N.T.S.

M311

4 DIFFUSER RUNOUT  DETAIL

CLAMP AND DUCT

TAPE

RIGID ROUND DUCT

AND STANDOFF BRACKET

GENERAL NOTE:

ALL DUCTWORK SHALL BE SUPPORTED PER

LATEST EDITION OF SMACNA. HANGER STRAPS,

RODS, AND FASTENERS SIZES SHALL BE LOAD

RATED PER SMACNA. HANGERS SHALL NOT

DEFORM DUCT SHAPE.

BAND

OVER 36"Ø

HANGER RODS

BAND OF SAME GAUGE

AND WIDTH AS

HANGER STRAP

LOAD RATED FASTENERS

36"Ø & UNDER

SCALE:  N.T.S.

M311

5 DUCTWORK HANGER DETAILS

BAND OF SAME GAUGE

AND WIDTH AS

HANGER STRAP

LOAD RATED FASTENERS

24"Ø & UNDER

NUTS

ANGLES ALTERNATE LOCATION

(VERIFY UPPER TRAPEZE

LOAD CAPACITY)

STRAP OR

ANGLE

ROD

SIZE BOLT(S)

FOR LOAD

48"

MAX

HANGER

STRAPS

SCREWS

NOTE: BOTTOM SCREWS MAY

BE OMITTED IF HANGER LOOPS

ROUND FLEXIBLE CONNECTION

RECTANGULAR FLEXIBLE CONNECTION

FLANGED CONNECTION

ON EQUIPMENT

WASHER

1-1/2" MIN. TO 3" MAX. INSTALLED. 6"

NOMINAL WITH MATERIAL TAUT

1"x1/8" DRAW BAND

1"x1/8" BAND IRON

BOLT ON 4" CENTERS

5/16" FLANGE

DUCT

SHEET METAL SCREWS 12"O.C.

RIVETS 4"O.C.

SHEET METAL AS

SPECIFIED FOR

DUCTWORK.

1"x1/8" BAND IRON

BOLT ON 4" CENTERS

1" FLANGE & HEM

ALTERNATE

POSITION OF BOLT

1 1/2" POCKET SLIP

DUCT

SHEET METAL AS SPECIFIED

FOR DUCTWORK.

 1/2"  1/2" 1-1/2"

1 1/2" MIN. TO 3" MAX. INSTALLED; 6"

NOMINAL WITH MATERIAL TAUT

FLANGED

CONNECTION ON

EQUIPMENT

WASHER

FLEXIBLE

CANVAS

MATERIAL

FLEXIBLE

CANVAS

MATERIAL

SCALE:  N.T.S.

M311

6 FLEXIBLE DUCT CONNECTION DETAIL

W

W

SCALE:  N.T.S.

M311

2 TYPICAL DUCTWORK DETAILS

 LONG RADIUS ELBOW

3

0

°

M

A

X

.

30° MAX.

E
Q

U
I
P

M
E

N
T

AIR

FLOW

AIR

FLOW

CONCENTRIC TRANSITION

TYPICAL DUCTWORK TRANSITION WITH

EQUIPMENT MOUNTED IN DUCT

1

5

°

M

A

X

.

15° MAX.

1
5
°

1

5

°

M
A

X
.

M

A

X

.

AIR SPLIT DUCT TAKE-OFF

BRANCH DUCT TAKE-OFF (SUPPLY)

SUPPLY REGISTER TAKE-OFF

AIR

FLOW

BRANCH DUCT

TURNING VANES

SEE FLOOR PLAN FOR

SPLIT DIMENSION

PROVIDE

VOLUME

DAMPER

PROVIDE

VOLUME

DAMPER

ADJUSTABLE

METAL ROD

OR LINKAGE

SUPPLY REGISTER

MAIN

SUPPLY

DUCT

VOLUME EXTRACTOR;

ADJUSTABLE FROM FULLY

CLOSED POSITION TO CFM

NOTED ON FLOOR PLANS

AIR

FLOW

AIR

FLOW

1/4 W OR

4" MIN.

AIR

FLOW

MAIN SUPPLY DUCT
MAIN EXHAUST OR RETURN

BRANCH DUCT TAKE-OFF (RETURN OR EXHAUST) 

AIR

FLOW

W

PROVIDE VOLUME

DAMPER AT EACH

BRANCH DUCT

1/4W OR 4" MIN.

BRANCH DUCT

1

5

°

M

A

X

.

ANGLED OFFSET

4

5

°

M

A

X

.

MITERED OFFSET

MITERED ELBOW

ECCENTRIC TRANSITION

PLAN OR SIDE VIEW

3

0

°

M

A

X

.

SCALE:  N.T.S.

M311

1 EXHAUST FAN DETAIL

W

KEYED NOTES:

STAINLESS STEEL, #10x2" HEX WASHER

BACKDRAFT DAMPER

EXHAUST DUCTWORK AS SHOWN

ON PLANS

12" HIGH, FACTORY FABRICATED,

SLOPE AND CONSTRUCTION OF ROOF

DIVERTER OR ROOF CANT

INSULATED ROOF CURB TO MATCH

METAL ROOF DECK

HEAD SELF-DRILLING SCREWS; MINIMUM 

5 SCREWS PER SIDE

STAINLESS STEEL, 3/8" DIAMETER , 

SELF TAPPING SCREWS - LENGTH AS 

REQUIRED FOR 1/2" PENETRATION PAST

STRUCTURAL SUPPORT; MINIMUM 4

SCREWS PER SIDE

STRUCTURAL STEEL FRAMING

1/4" THICK X 1" WIDE ADHESIVE-BACKED

ELASTOMERIC FOAM GASKET.

(GENERAL EXHAUST ONLY)

RETURN AIR GRILLE SOUND TRAP DETAIL

GRILLE

RETURN AIR

1" ACOUSTICAL LINER

CEILING

24"

8"

SHEET METAL ELBOW WITH

PROVIDE RETURN AIR GRILLE 

NOTE:

22"X16" (FOR 24"x24" GRILLE)

OPEN ENDED DUCT

22"X8" (FOR 24"x12" GRILLE)

SOUND TRAP FOR ALL NEW AND 

EXISTING RETURN AIR GRILLES.

SCALE:  N.T.S.

M311
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