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PIPING SYMBOLS

KEYNOTE

CONTINUATION SYMBOL

NUMBER OF SHEET WHERE DETAIL APPEARS

NUMBER OF DETAIL ON SHEET

REVISION NUMBER - SHOWN ON PLANS

GENERAL MECHANICAL SYMBOLS

ROOM NAME AND NUMBER

POINT WHERE NEW CONNECTS TO EXISTING

EXISTING PIPE TAG

ITEM TO BE DEMOLISHED

AREA NOT IN CONTRACT

PIPING BEING DEMOLISHED

ABOVE GROUND PIPING

PIPE SIZE TAG (DIAMETER)

PIPE RISE

PIPE DROP

PIPE TEE REDUCING 45
DEGREE TEE

45 DEGREE TEE

BELOW GROUND PIPING

PIPE INVERT ELEVATION TAG

PIPE SLOPE TAG

* NOTE *

ALL OF GENERAL NOTES ON THIS SHEET ARE TO BE APPLIED TO ALL OTHER 
DRAWINGS IN THIS SET. THE SYMBOLS AND ABBREVIATIONS SHOWN ON THIS 
SHEET MAY OR MAY NOT BE USED IN THIS SET OF DRAWINGS.

GRILLES, REGISTERS & DIFFUSERS TAG

CFM

THROW-150FPM/ 100FPM/ 50FPM

NECK SIZE / MODULE SIZE

EXISTING DUCT TAG

OVAL DUCT SIZE TAG (WIDTH / HEIGHT)

SQUARE DUCT SIZE TAG (WIDTH x HEIGHT)

HVAC SYMBOLS

RECTANGULAR SUPPLY/OUTSIDE AIR DUCT RISE

RECTANGULAR RETURN/TRANSFER AIR DUCT RISE

MECHANICAL EQUIPMENT TAGS

ROUND DUCT SIZE TAG (DIAMETER)

DUCT BEING DEMOLISHED

ROUND SUPPLY/OUTSIDE AIR DUCT RISE

ROUND RETURN/TRANSFER AIR DUCT RISE

RECTANGULAR EXHAUST/RELIEF AIR DUCT RISE

ROUND EXHAUST/RELIEF AIR DUCT RISE

DROP

DROP

DROP

DROP

DROP

DROP

EQUIPMENT BY OTHERS
(REFER TO OTHER DISCIPLINE
FOR ADDITIONAL INFORMATION)

EXISTING EQUIPMENT
TO REMAIN

Ø ROUND
ABV ABOVE
AC AIR CONDITIONING
AD AREA DRAIN
ADD ADDENDUM
AFF ABOVE FINISHED FLOOR
AFUE ANNUAL FUEL UTILIZATION EFFICIENCY
ALT ALTERNATE
AP ACCESS PANEL
ARCH ARCHITECT/ARCHITECTURAL
BFF BELOW FINISHED FLOOR
BLW BELOW
BTU BRITISH THERMAL UNITS
BTUH BRITISH THERMAL UNITS PER HOUR
CAP CAPACITY
CB CATCH BASIN
CFM CUBIC FEET PER MINUTE
CLG CEILING
CO CLEAN OUT
CW COLD WATER
D DEGREE
DB DRY BULB
DIA DIAMETER
DN DOWN
DW DISTILLED WATER
EA EACH
EAT ENTERING AIR TEMPERATURE
ELEC ELECTRICAL
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
EWT ENTERING WATER TEMPERATURE
E/A EXHAUST AIR
EXIST EXISTING
F DEGREES FAHRENHEIT
FCO FLOOR CLEAN OUT
FD FLOOR DRAIN
FDC FIRE DEPARTMENT CONNECTION
FL FLOOR
FO FUEL OIL
FOV FUEL OIL VENT
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY
FPM FEET PER MINUTE
FS FLOOR SINK
FT FOOT/FEET
FTR FIN TUBE RADIATION
GAL GALLON
GF GAS-FIRED
GC GENERAL CONTRACTOR
GPM GALLONS PER MINUTE
GW GREASE WASTE
HB HOSE BIB
HP HORSE POWER
HTG HEATING
HTR HEATER
HW HOT WATER
HYD HYDRANT
ID INDIRECT
IN INCH
INV INVERT
LB POUND
LB/HR POUNDS PER HOUR
LAT LEAVING AIR TEMPERATURE
LP LOW PRESSURE
LPG LIQUEFIED PETROLEUM GAS

LVR LOUVER
LWT LEAVING WATER TEMPERATURE
M/A MIXED AIR
MAX MAXIMUM
MBH ONE THOUSAND BTU PER HOUR
MCF ONE THOUSAND CUBIC FEET
MD MOTORIZED DAMPER
MECH MECHANICAL
MFR MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MTR MOTOR
MU/A MAKE-UP/AIR
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NUMBER
NO NORMALLY OPEN
NTS NOT TO SCALE
O OXYGEN
O/A OUTSIDE AIR
ORD OVERFLOW ROOF DRAIN
PD PRESSURE DROP
PIV POST INDICATOR VALVE
PLBG PLUMBING
PRESS PRESSURE
PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH
PSIG POUNDS PER SQUARE INCH GAUGE
PWR POWER
R DUCT RISER
R/A RETURN AIR
RCP RADIANT CEILING PANEL
RD ROOF DRAIN
REC RECESSED
RED REDUCER
RH RELATIVE HUMIDITY
RL/A RELIEF AIR
RM ROOM
RPM REVOLUTIONS PER MINUTE
RW RAIN WATER
SF SQUARE FOOT
S/A SUPPLY AIR
SAN SANITARY
SF SQUARE FOOT
SD SMOKE DAMPER
SM SURFACE MOUNT
SP STANDPIPE
SP STATIC PRESSURE
STM STEAM
T THERMOSTAT
TD TEMPERATURE DROP
TDR TRENCH DRAIN
TEMP TEMPERATURE
TYP TYPICAL
UG UNDERGROUND
VAC VACUUM
V VENT
VAV VARIABLE AIR VOLUME
VENT VENTILATION
VTR VENT THROUGH ROOF
W WASTE
WB WET BULB
WCO WALL CLEAN OUT
WH WALL HYDRANT

ABBREVIATIONS

TYPE (SEE SCHEDULE)

THROW PATTERN

MAX NC RATING

BOTTOM OF EQUIPMENT
ELEVATION

HEATING 
COIL 
FLOW OPERATING WEIGHT

NOT INCLUDING CURB

FUEL INPUT 
GAS PIPE FLOW

NOMINAL COOLING 
CAPACITY

EXISTING RELOCATED
EQUIPMENT

AC AIR CONDITIONING UNIT
ACCU AIR COOLING CONDENSING UNIT
AHU AIR HANDLING UNIT
AS AIR SEPARATOR
B BOILER
CH CHILLER
CT COOLING TOWER
CUH CABINET UNIT HEATER
CHWP CHILLED WATER PUMP
DBP DOMESTIC WATER BOOSTER PUMP
DC DUCT MOUNTED COIL
DCP DOMESTIC WATER CIRCULATING PUMP
EF EXHAUST FAN
EDC ELECTRIC DUCT COIL

ET EXPANSION TANK
EWH ELECTRIC WATER HEATER
FCU FAN COIL UNIT
FP FIRE PUMP
GI GREASE INTERCEPTOR
GRV GRAVITY ROOF VENTILATOR
HWP HEATING WATER PUMP
HRU HEAT RECOVERY UNIT
PRV POWER ROOF VENTILATOR
RE RETURN/EXHAUST FAN
RTU ROOFTOP UNIT
SP SUMP PUMP
UH UNIT HEATER
WH WATER HEATER

EQUIPMENT ABBREVIATIONS

DAMPER TAGS

PIPE ACCESSORY TAGS

(ALTERNATE CHECK
VALVE SYMBOL)

1

B

M

SD

M

S S

M

Supply Grille
6"x6"/24x24
SG5 5

8"Ø/24x24
H4/7/1326

SD11 300
3-Cone Diffuser

22"x22"/24x24
RG11 0 Louvered Grille

22"x22"/24x24
0

RG1 0
Eggcrate Return

AFF10'-0"

VAV-XX

(E)VAV-XX

VAV-XX

RTU-XX

4.0 ton

RTU-XX

RTU-XX

Htg: 1.9 GPM

VAV-XX

VAV Box

Rooftop Unit

(R)VAV-XX

18"x12"

18"/12"

(E)

18"Ø

EXHAUST AIR

OUTSIDE AIR

RELIEF AIR

RETURN AIR

SUPPLY AIR

TRANSFER AIR

GREASE EXHAUST AIR

SMOKE EXHAUST AIR

EXHAUST GAS FLUE

COMBUSTION AIR

CONDITIONED OUTSIDE AIR

CONDENSATE EXHAUST AIR

18"x18" S/A

18"x18" S-O/A

18"x18" O/A

18"x18" R/A

18"x18" T/A

18"x18" E/A

18"x18" L/A

18"x18" GE/A

18"x18" CE/A

18"x18" SE/A

6"Ø FLUE

6"Ø C/A

Smoke Damper

Fire Damper

Comb. Fire/
Smoke Damper

Manual Damper

Motorized Damper

Backdraft Damper

Room

5

CHWS

CD

CDR

CWR

CWS

HWR

HWS

G

STM

(E)

CHWR CHILLED WATER RETURN

CHILLED WATER SUPPLY

CONDENSATE DRAINAGE

CONDENSATE RETURN

CONDENSER WATER RETURN

CONDENSER WATER SUPPLY

HEATING WATER RETURN

HEATING WATER SUPPLY

NATURAL GAS

STEAM

REF-L

REF-S

REFRIGERANT-LIQUID

REFRIGERANT-SUCTION

2"

2"

4"

4"

REF-HG REFRIGERANT-HOT GAS

PG PROPANE GAS

INVERT: -105'-1"

1/8" / 12" SLOPE

CAP

PLUG

GWR

GWS

GEOTHERMAL WATER RETURN

GEOTHERMAL WATER SUPPLY

2" CHECK
CHECK VALVE

2" BALANCING
BALANCING VALVE

3" CIRC
CIRCUIT SETTER

2" GATE
GATE VALVE

2" PRV
DOM. PRV

2" STRAINER

2" M-CNTRL
ELEC. CONTROL VALVE

2" SHUTOFF 
BALL VALVE

1" GAS-CNTRL
EMERGENCY GAS

1" REG
GAS REGULATOR

1" GAS COCK
GAS SHUTOFF COCK

1" PLUG
PLUG VALVE

2" BUTTERFLY
BUTTERFLY VALVE

2" GLOBE
GLOBE VALVE

2" LOCKED
LOCK SHIELD VALVE

4" 3-WAY CNTRL
3-WAY ELEC. VALVE

2" QUICK
QUICK OPENING VALVE

(XXX CFH)

FD

FSD

BDD
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HVAC GENERAL NOTES

A SUPPLY AND RETURN PIPING TO COILS ARE THE SAME SIZE.

B CONTRACTOR SHALL LOCATE THERMOSTATS AND TEMPERATURE SENSORS AT 5'-0" AFF, A MINIMUM OF 8" FROM
LIGHT SWITCH.

C REFER TO HVAC DRAWINGS FOR THERMOSTAT AND TEMPERATURE SENSOR LOCATIONS.

D CONDENSATE DRAINS SHALL BE SUPPLIED FOR ALL COOLING EQUIPMENT. CONTRACTOR SHALL ENSURE PROPER
INSTALLATION AND DRAINAGE AS REQUIRED BY FEDERAL, STATE, AND LOCAL CODES. CONDENSATE PIPING
SHALL BE TYPE "L" COPPER.

D ALL SUPPLY, RETURN, AND EXHAUST DUCTWORK SHALL BE RATED FOR PRESSURE CLASS OF 2" W.G. UNLESS
NOTED OTHERWISE.

E COORDINATE THE EXACT LOCATION OF ALL CEILING DIFFUSERS, REGISTERS, AND GRILLES WITH NEW AND
EXISTING LIGHTING.

F PROVIDE DIFFUSERS AND REGISTERS WITH 4-WAY BLOW PATTERN UNLESS OTHERWISE NOTED.

G PROVIDE A 4" HOUSEKEEPING PAD FOR EACH PIECE OF MECHANICAL EQUIPMENT. COORDINATE SIZES WITH
MECHANICAL EQUIPMENT SELECTED.

H THIS CONTRACTOR SHALL BE REQUIRED TO REPLACE FILTERS ON HVAC EQUIPMENT AFTER ALL DUST
PRODUCING CONSTRUCTION HAS BEEN COMPLETED AND PRIOR TO THE FINAL PUNCH.

I INSTALL, SUPPORT, AND BRACE ALL HVAC DUCTWORK AND ACCESSORIES PER "HVAC DUCT CONSTRUCTION
STANDARDS" BY SMACNA, ANSI/SMACNA 006-2006 AND "SEISMIC RESTRAINT MANUAL GUIDELINES FOR
MECHANICAL SYSTEMS" BY SMACNA, ANSI/SMACNA 001-2008.

J A COPY OF "HVAC DUCT CONSTRUCTION STANDARDS" BY SMACNA, ANSI/SMACNA 006-2006 SHALL BE PROVIDED
BY THE CONTRACTOR AND KEPT ON THE JOB SITE AT ALL TIMES.

K A COPY OF "SEISMIC RESTRAINT MANUAL GUIDELINES FOR MECHANICAL SYSTEMS" BY SMACNA, ANSI/SMACNA
001-2008 SHALL BE PROVIDED BY THE CONTRACTOR AND KEPT ON THE JOB SITE AT ALL TIMES.

L ALL MECHANIC, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED OR BRACED TO MEET THE
FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2019 CBC, SECTION 161A.1.18 THROUGH
161A.1.26 AND ASCE 7-10 CHAPTERS 13, 29, AND 30.

M PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH THE FORCES
AND DISPLACEMENTS PRESCRIBED IN ASCE 7-10 SECTION 13.3 AS DEFINED IN ASCE 7-10 SECTION 13.6.8, 13.6.7,
AND 2019 CBC SECTION 1616A.1.23, 1616A.1.24, 1616A.1.25 AND 1616A.1.26.

N MAINTAIN MINIMUM SEPARATION BETWEEN OUTSIDE AIR INTAKES OR OTHER OPENINGS INTO THE BUILDING AND
OTHER ELEMENTS AS REQUIRED AND AS FOLLOWS:

O  PLUMBING VENTS AND EXHAUST OUTLETS:10'-0" SEPARATION

P  ENVIRONMENTAL AIR OUTLETS AND DOMESTIC DRYER VENTS:3'-0" SEPARATION

Q EXCEPT AS OTHERWISE NOTED, ALL DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED STEEL PER 2019
CALIFORNIA CHAPTER 6 AND "HVAC DUCT CONSTRUCTION STANDARDS" BY SMACNA, ANSI/SMACNA 006-2006.

R IN HIGH-HUMIDITY AREAS, INCLUDING SHOWER ROOMS, ALL DUCTWORK SHALL BE CONSTRUCTED OF ALUMINUM.

S INSULATE ALL SUPPLY AND RETURN AIR DUCTWORK AS REQUIRED BY THE CALIFORNIA ENERGY CODE.

Mechanical Sheet Index

M-000 HVAC TITLE SHEET

M-100 MECHANICAL FLOOR PLAN

M-101 MECHANICAL ROOF PLAN

M-200 MECHANICAL SCHEDULES AND DETAILS

M-201 REMOTE TEMPERATURE AND HUMIDITY
SENSOR WIRING DETAILS

M-300 MECHANICAL HOOD PLANS

M-301 MECHANICAL HOOD PLANS

M-302 MECHANICAL HOOD PLANS

M-303 MECHANICAL HOOD PLANS

M-304 MECHANICAL HOOD PLANS

MP-000 MECHANICAL AND PLUMBING
SPECIFICATIONS

MP-001 COMMISSIONING SPECIFICATIONS
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MECHANICAL ROOF PLAN
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1/4" = 1'-0"M-101

1 MECHANICAL ROOF PLAN

MECHANICAL PLAN NOTES

1 PROVIDE RTU/DOAS IN LOCATION AS SHOWN ON PLANS. COORDINATE EXACT RTU LOCATION AND DUCT DROPS
WITH STRUCTURAL TRUSS LAYOUT. MAINTAIN MINIMUM 10'-0" CLEARANCE BETWEEN OUTDOOR AIR INTAKES AND
EXHAUST TERMINATIONS.

2 PROVIDE TYPE I EXHAUST FAN IN LOCATION AS SHOWN ON PLANS. CONNECT 14" DIAMETER EXHAUST DUCT FROM
EXHAUST HOOD UP TO KEF-1 ON ROOF. COORDINATE EXHAUST DUCT ROUTING WITH STRUCTURAL TRUSS LAYOUT.

3 PROVIDE TYPE I EXHAUST FAN IN LOCATION AS SHOWN ON PLANS. CONNECT 10" DIAMETER EXHAUST DUCT FROM
EXHAUST HOOD UP TO KEF-2 ON ROOF. COORDINATE EXHAUST DUCT ROUTING WITH STRUCTURAL TRUSS LAYOUT.

4 8" EXHAUST DUCT ROUTED TO ROOF CAP AS REQUIRED.

5 PROVIDE MANUFACTURER'S CONCENTRIC TERMINATION VENT KIT SERVING HOT WATER HEATER BELOW. INSTALL IN
STRICT ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS. ENSURE AT LEAST 10'-0" DISTANCE BETWEEN
OUTDOOR AIR INTAKES.

D
E

S
C

R
IP

T
IO

N
D

A
T

E

1
A

d
d
e

n
d

u
m

 1
3

/5
/2

0
2

5

1

1

1

S

T

A

T

E

 

O

F

 

T

E

X

A

S

P

R

O

F

E

S

S

I

O

N

AL

 

E

N

G

I

N

E

E

R

L

I

C

E

N

S

E

D

117553

ERIK BRADLEY KNUDSEN

3/
31

/2
5



D
R

A
W

N
 B

Y
:

C
H

E
C

K
E

D
 B

Y
:

D
A

T
E

:

5
3
0
 M

c
C

a
ll 

R
d
 S

u
it
e
 1

1
0
, 
M

a
n
h
a
tt
a
n
, 

K
S

 6
6
5
0
2

T
e
l:
 (

7
8
5
) 

3
7
0
-0

6
4
2

P
R

O
J
E

C
T

 N
U

M
B

E
R

S
:

T
X

R
A

S
  
#
 -

1
2
7
3

A
R

C
H

IT
E

C
T

 #
 -

T
E

S
S

E
R

E
 #

 -
T

A
B

S
2
0
2
5
0
0
5
6
4
5

P
R

O
J
E

C
T

 T
Y

P
E

:
N

e
w

 C
o
n
s
tr

u
c
ti
o
n

C
O

N
T

A
C

T
 I

N
F

O
:

www.tessere.com

F
IL

E
 P

A
T

H
:

P
LO

T 
D

A
T

E
:

S
H

E
E

T
 S

E
Q

:

T
E

S
S

E
R

E
 P

ro
je

ct
 #

:

MEP ENGINEER

STRUCTURE 

2
3
3
1
0
R

2
4
0
0
1

5720 Reeder Shawnee, KS 66203   (913)262-1772

ENGINEERS
INCORPORATED

This drawing has been prepared by the Engineer, or under his supervision.  This drawing is provided as 
an instrument of service by the Designer/Engineer and is intended for use on this project only.  Pursuant 
to the Architectural Works Copyright Protection Act of 1990, all drawings, specifications, ideas and 
designs, including the overall form, arrangement and composition of spaces and elements appearing 
herein, constitute the original, copyrighted work of the Designer/Engineer.  Any reproduction, use, or 
disclosure of information contained herein without prior written consent of the Engineer is strictly 
prohibited.  © 2025 BC Engineers, Inc.

TEXAS PE COA #F-15978
BC PROJECT # : 24387

A
u

to
d

e
s
k 

D
o

c
s
:/

/2
3

3
1

0
R

2
4

0
0
1

_
F

re
d

d
y'

s
_W

a
xa

h
a

c
h

iT
X

/W
a

xa
h

a
c
h
ie

 M
E

P
.r

vt

2
/1

4
/2

0
2
5

 4
:5

4
:4

2
 P

M

0
2
/1

4
/2

0
2
5

A
K

/F
O

D
S

/E
K

W
A

X
A

H
A

C
H

IE
, 

T
X

 7
5
1
6
5
, 

E
L
L
IS

 C
O

U
N

T
Y

H
C

I 
H

O
S

P
IT

A
L
IT

Y

MECHANICAL HOOD PLANS

M-303

19
70

 N
 H

IG
H

W
A

Y
 U

S
 7

7

PERMIT

2
3
3

1
0
R

2
4
0
0
1

D
E

S
C

R
IP

T
IO

N
D

A
T

E

S

T

A

T

E

 

O

F

 

T

E

X

A

S

P

R

O

F

E

S

S

I

O

N

AL

 

E

N

G

I

N

E

E

R

L

I

C

E

N

S

E

D

117553

ERIK BRADLEY KNUDSEN

2/14/25

C
O

N
S

T
R

U
C

T
IO

N
 S

E
T

 2
/1

8/
20

25



-

---

PIPING SYMBOLS

KEYNOTE

CONTINUATION SYMBOL

NUMBER OF SHEET WHERE DETAIL APPEARS

NUMBER OF DETAIL ON SHEET

REVISION NUMBER - SHOWN ON PLANS

GENERAL MECHANICAL SYMBOLS

ROOM NAME AND NUMBER

POINT WHERE NEW CONNECTS TO EXISTING

EXISTING PIPE TAG

ITEM TO BE DEMOLISHED

AREA NOT IN CONTRACT

PIPING BEING DEMOLISHED

ABOVE GROUND PIPING

PIPE SIZE TAG (DIAMETER)

PIPE RISE

PIPE DROP

PIPE TEE REDUCING 45
DEGREE TEE

45 DEGREE TEE

BELOW GROUND PIPING

PIPE INVERT ELEVATION TAG

PIPE SLOPE TAG

* NOTE *

ALL OF GENERAL NOTES ON THIS SHEET ARE TO BE APPLIED TO ALL OTHER 
DRAWINGS IN THIS SET. THE SYMBOLS AND ABBREVIATIONS SHOWN ON THIS 
SHEET MAY OR MAY NOT BE USED IN THIS SET OF DRAWINGS.

GRILLES, REGISTERS & DIFFUSERS TAG

CFM

THROW-150FPM/ 100FPM/ 50FPM

NECK SIZE / MODULE SIZE

EXISTING DUCT TAG

OVAL DUCT SIZE TAG (WIDTH / HEIGHT)

SQUARE DUCT SIZE TAG (WIDTH x HEIGHT)

HVAC SYMBOLS

RECTANGULAR SUPPLY/OUTSIDE AIR DUCT RISE

RECTANGULAR RETURN/TRANSFER AIR DUCT RISE

MECHANICAL EQUIPMENT TAGS

ROUND DUCT SIZE TAG (DIAMETER)

DUCT BEING DEMOLISHED

ROUND SUPPLY/OUTSIDE AIR DUCT RISE

ROUND RETURN/TRANSFER AIR DUCT RISE

RECTANGULAR EXHAUST/RELIEF AIR DUCT RISE

ROUND EXHAUST/RELIEF AIR DUCT RISE

DROP

DROP

DROP

DROP

DROP

DROP

EQUIPMENT BY OTHERS
(REFER TO OTHER DISCIPLINE
FOR ADDITIONAL INFORMATION)

EXISTING EQUIPMENT
TO REMAIN

Ø ROUND
ABV ABOVE
AC AIR CONDITIONING
AD AREA DRAIN
ADD ADDENDUM
AFF ABOVE FINISHED FLOOR
AFUE ANNUAL FUEL UTILIZATION EFFICIENCY
ALT ALTERNATE
AP ACCESS PANEL
ARCH ARCHITECT/ARCHITECTURAL
BFF BELOW FINISHED FLOOR
BLW BELOW
BTU BRITISH THERMAL UNITS
BTUH BRITISH THERMAL UNITS PER HOUR
CAP CAPACITY
CB CATCH BASIN
CFM CUBIC FEET PER MINUTE
CLG CEILING
CO CLEAN OUT
CW COLD WATER
D DEGREE
DB DRY BULB
DIA DIAMETER
DN DOWN
DW DISTILLED WATER
EA EACH
EAT ENTERING AIR TEMPERATURE
ELEC ELECTRICAL
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
EWT ENTERING WATER TEMPERATURE
E/A EXHAUST AIR
EXIST EXISTING
F DEGREES FAHRENHEIT
FCO FLOOR CLEAN OUT
FD FLOOR DRAIN
FDC FIRE DEPARTMENT CONNECTION
FL FLOOR
FO FUEL OIL
FOV FUEL OIL VENT
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY
FPM FEET PER MINUTE
FS FLOOR SINK
FT FOOT/FEET
FTR FIN TUBE RADIATION
GAL GALLON
GF GAS-FIRED
GC GENERAL CONTRACTOR
GPM GALLONS PER MINUTE
GW GREASE WASTE
HB HOSE BIB
HP HORSE POWER
HTG HEATING
HTR HEATER
HW HOT WATER
HYD HYDRANT
ID INDIRECT
IN INCH
INV INVERT
LB POUND
LB/HR POUNDS PER HOUR
LAT LEAVING AIR TEMPERATURE
LP LOW PRESSURE
LPG LIQUEFIED PETROLEUM GAS

LVR LOUVER
LWT LEAVING WATER TEMPERATURE
M/A MIXED AIR
MAX MAXIMUM
MBH ONE THOUSAND BTU PER HOUR
MCF ONE THOUSAND CUBIC FEET
MD MOTORIZED DAMPER
MECH MECHANICAL
MFR MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MTR MOTOR
MU/A MAKE-UP/AIR
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NUMBER
NO NORMALLY OPEN
NTS NOT TO SCALE
O OXYGEN
O/A OUTSIDE AIR
ORD OVERFLOW ROOF DRAIN
PD PRESSURE DROP
PIV POST INDICATOR VALVE
PLBG PLUMBING
PRESS PRESSURE
PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH
PSIG POUNDS PER SQUARE INCH GAUGE
PWR POWER
R DUCT RISER
R/A RETURN AIR
RCP RADIANT CEILING PANEL
RD ROOF DRAIN
REC RECESSED
RED REDUCER
RH RELATIVE HUMIDITY
RL/A RELIEF AIR
RM ROOM
RPM REVOLUTIONS PER MINUTE
RW RAIN WATER
SF SQUARE FOOT
S/A SUPPLY AIR
SAN SANITARY
SF SQUARE FOOT
SD SMOKE DAMPER
SM SURFACE MOUNT
SP STANDPIPE
SP STATIC PRESSURE
STM STEAM
T THERMOSTAT
TD TEMPERATURE DROP
TDR TRENCH DRAIN
TEMP TEMPERATURE
TYP TYPICAL
UG UNDERGROUND
VAC VACUUM
V VENT
VAV VARIABLE AIR VOLUME
VENT VENTILATION
VTR VENT THROUGH ROOF
W WASTE
WB WET BULB
WCO WALL CLEAN OUT
WH WALL HYDRANT

ABBREVIATIONS

TYPE (SEE SCHEDULE)

THROW PATTERN

MAX NC RATING

BOTTOM OF EQUIPMENT
ELEVATION

HEATING 
COIL 
FLOW OPERATING WEIGHT

NOT INCLUDING CURB

FUEL INPUT 
GAS PIPE FLOW

NOMINAL COOLING 
CAPACITY

EXISTING RELOCATED
EQUIPMENT

AC AIR CONDITIONING UNIT
ACCU AIR COOLING CONDENSING UNIT
AHU AIR HANDLING UNIT
AS AIR SEPARATOR
B BOILER
CH CHILLER
CT COOLING TOWER
CUH CABINET UNIT HEATER
CHWP CHILLED WATER PUMP
DBP DOMESTIC WATER BOOSTER PUMP
DC DUCT MOUNTED COIL
DCP DOMESTIC WATER CIRCULATING PUMP
EF EXHAUST FAN
EDC ELECTRIC DUCT COIL

ET EXPANSION TANK
EWH ELECTRIC WATER HEATER
FCU FAN COIL UNIT
FP FIRE PUMP
GI GREASE INTERCEPTOR
GRV GRAVITY ROOF VENTILATOR
HWP HEATING WATER PUMP
HRU HEAT RECOVERY UNIT
PRV POWER ROOF VENTILATOR
RE RETURN/EXHAUST FAN
RTU ROOFTOP UNIT
SP SUMP PUMP
UH UNIT HEATER
WH WATER HEATER

EQUIPMENT ABBREVIATIONS

DAMPER TAGS

PIPE ACCESSORY TAGS

(ALTERNATE CHECK
VALVE SYMBOL)

1

B

M

SD

M

S S

M

Supply Grille
6"x6"/24x24
SG5 5

8"Ø/24x24
H4/7/1326

SD11 300
3-Cone Diffuser

22"x22"/24x24
RG11 0 Louvered Grille

22"x22"/24x24
0

RG1 0
Eggcrate Return

AFF10'-0"

VAV-XX

(E)VAV-XX

VAV-XX

RTU-XX

4.0 ton

RTU-XX

RTU-XX

Htg: 1.9 GPM

VAV-XX

VAV Box

Rooftop Unit

(R)VAV-XX

18"x12"

18"/12"

(E)

18"Ø

EXHAUST AIR

OUTSIDE AIR

RELIEF AIR

RETURN AIR

SUPPLY AIR

TRANSFER AIR

GREASE EXHAUST AIR

SMOKE EXHAUST AIR

EXHAUST GAS FLUE

COMBUSTION AIR

CONDITIONED OUTSIDE AIR

CONDENSATE EXHAUST AIR

18"x18" S/A

18"x18" S-O/A

18"x18" O/A

18"x18" R/A

18"x18" T/A

18"x18" E/A

18"x18" L/A

18"x18" GE/A

18"x18" CE/A

18"x18" SE/A

6"Ø FLUE

6"Ø C/A

Smoke Damper

Fire Damper

Comb. Fire/
Smoke Damper

Manual Damper

Motorized Damper

Backdraft Damper

Room

5

CHWS

CD

CDR

CWR

CWS

HWR

HWS

G

STM

(E)

CHWR CHILLED WATER RETURN

CHILLED WATER SUPPLY

CONDENSATE DRAINAGE

CONDENSATE RETURN

CONDENSER WATER RETURN

CONDENSER WATER SUPPLY

HEATING WATER RETURN

HEATING WATER SUPPLY

NATURAL GAS

STEAM

REF-L

REF-S

REFRIGERANT-LIQUID

REFRIGERANT-SUCTION

2"

2"

4"

4"

REF-HG REFRIGERANT-HOT GAS

PG PROPANE GAS

INVERT: -105'-1"

1/8" / 12" SLOPE

CAP

PLUG

GWR

GWS

GEOTHERMAL WATER RETURN

GEOTHERMAL WATER SUPPLY

2" CHECK
CHECK VALVE

2" BALANCING
BALANCING VALVE

3" CIRC
CIRCUIT SETTER

2" GATE
GATE VALVE

2" PRV
DOM. PRV

2" STRAINER

2" M-CNTRL
ELEC. CONTROL VALVE

2" SHUTOFF 
BALL VALVE

1" GAS-CNTRL
EMERGENCY GAS

1" REG
GAS REGULATOR

1" GAS COCK
GAS SHUTOFF COCK

1" PLUG
PLUG VALVE

2" BUTTERFLY
BUTTERFLY VALVE

2" GLOBE
GLOBE VALVE

2" LOCKED
LOCK SHIELD VALVE

4" 3-WAY CNTRL
3-WAY ELEC. VALVE

2" QUICK
QUICK OPENING VALVE

(XXX CFH)

FD

FSD

BDD

X

D
R

A
W

N
 B

Y
:
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This drawing has been prepared by the Engineer, or under his supervision.  This drawing is provided as 
an instrument of service by the Designer/Engineer and is intended for use on this project only.  Pursuant 
to the Architectural Works Copyright Protection Act of 1990, all drawings, specifications, ideas and 
designs, including the overall form, arrangement and composition of spaces and elements appearing 
herein, constitute the original, copyrighted work of the Designer/Engineer.  Any reproduction, use, or 
disclosure of information contained herein without prior written consent of the Engineer is strictly 
prohibited.  © 2025 BC Engineers, Inc.
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HVAC GENERAL NOTES

A SUPPLY AND RETURN PIPING TO COILS ARE THE SAME SIZE.

B CONTRACTOR SHALL LOCATE THERMOSTATS AND TEMPERATURE SENSORS AT 5'-0" AFF, A MINIMUM OF 8" FROM
LIGHT SWITCH.

C REFER TO HVAC DRAWINGS FOR THERMOSTAT AND TEMPERATURE SENSOR LOCATIONS.

D CONDENSATE DRAINS SHALL BE SUPPLIED FOR ALL COOLING EQUIPMENT. CONTRACTOR SHALL ENSURE PROPER
INSTALLATION AND DRAINAGE AS REQUIRED BY FEDERAL, STATE, AND LOCAL CODES. CONDENSATE PIPING
SHALL BE TYPE "L" COPPER.

D ALL SUPPLY, RETURN, AND EXHAUST DUCTWORK SHALL BE RATED FOR PRESSURE CLASS OF 2" W.G. UNLESS
NOTED OTHERWISE.

E COORDINATE THE EXACT LOCATION OF ALL CEILING DIFFUSERS, REGISTERS, AND GRILLES WITH NEW AND
EXISTING LIGHTING.

F PROVIDE DIFFUSERS AND REGISTERS WITH 4-WAY BLOW PATTERN UNLESS OTHERWISE NOTED.

G PROVIDE A 4" HOUSEKEEPING PAD FOR EACH PIECE OF MECHANICAL EQUIPMENT. COORDINATE SIZES WITH
MECHANICAL EQUIPMENT SELECTED.

H THIS CONTRACTOR SHALL BE REQUIRED TO REPLACE FILTERS ON HVAC EQUIPMENT AFTER ALL DUST
PRODUCING CONSTRUCTION HAS BEEN COMPLETED AND PRIOR TO THE FINAL PUNCH.

I INSTALL, SUPPORT, AND BRACE ALL HVAC DUCTWORK AND ACCESSORIES PER "HVAC DUCT CONSTRUCTION
STANDARDS" BY SMACNA, ANSI/SMACNA 006-2006 AND "SEISMIC RESTRAINT MANUAL GUIDELINES FOR
MECHANICAL SYSTEMS" BY SMACNA, ANSI/SMACNA 001-2008.

J A COPY OF "HVAC DUCT CONSTRUCTION STANDARDS" BY SMACNA, ANSI/SMACNA 006-2006 SHALL BE PROVIDED
BY THE CONTRACTOR AND KEPT ON THE JOB SITE AT ALL TIMES.

K A COPY OF "SEISMIC RESTRAINT MANUAL GUIDELINES FOR MECHANICAL SYSTEMS" BY SMACNA, ANSI/SMACNA
001-2008 SHALL BE PROVIDED BY THE CONTRACTOR AND KEPT ON THE JOB SITE AT ALL TIMES.

L ALL MECHANIC, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED OR BRACED TO MEET THE
FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2019 CBC, SECTION 161A.1.18 THROUGH
161A.1.26 AND ASCE 7-10 CHAPTERS 13, 29, AND 30.

M PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH THE FORCES
AND DISPLACEMENTS PRESCRIBED IN ASCE 7-10 SECTION 13.3 AS DEFINED IN ASCE 7-10 SECTION 13.6.8, 13.6.7,
AND 2019 CBC SECTION 1616A.1.23, 1616A.1.24, 1616A.1.25 AND 1616A.1.26.

N MAINTAIN MINIMUM SEPARATION BETWEEN OUTSIDE AIR INTAKES OR OTHER OPENINGS INTO THE BUILDING AND
OTHER ELEMENTS AS REQUIRED AND AS FOLLOWS:

O  PLUMBING VENTS AND EXHAUST OUTLETS:10'-0" SEPARATION

P  ENVIRONMENTAL AIR OUTLETS AND DOMESTIC DRYER VENTS:3'-0" SEPARATION

Q EXCEPT AS OTHERWISE NOTED, ALL DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED STEEL PER 2019
CALIFORNIA CHAPTER 6 AND "HVAC DUCT CONSTRUCTION STANDARDS" BY SMACNA, ANSI/SMACNA 006-2006.

R IN HIGH-HUMIDITY AREAS, INCLUDING SHOWER ROOMS, ALL DUCTWORK SHALL BE CONSTRUCTED OF ALUMINUM.

S INSULATE ALL SUPPLY AND RETURN AIR DUCTWORK AS REQUIRED BY THE CALIFORNIA ENERGY CODE.

Mechanical Sheet Index

M-000 HVAC TITLE SHEET

M-100 MECHANICAL FLOOR PLAN

M-101 MECHANICAL ROOF PLAN

M-200 MECHANICAL SCHEDULES AND DETAILS

M-201 REMOTE TEMPERATURE AND HUMIDITY
SENSOR WIRING DETAILS

M-300 MECHANICAL HOOD PLANS

M-301 MECHANICAL HOOD PLANS

M-302 MECHANICAL HOOD PLANS

M-303 MECHANICAL HOOD PLANS

M-304 MECHANICAL HOOD PLANS

MP-000 MECHANICAL AND PLUMBING
SPECIFICATIONS

MP-001 COMMISSIONING SPECIFICATIONS
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B

B

B B

B

B

B

B

B B

B

B

B

B

B

B

B

12" TMR DIFFUSER

ADJUSTABLE ELBOW
SHORT RADIUS

22.5" 22"

ROOF

ROOF TRUSS

ECCENTRIC TRANSITION
TO MAINTAIN DUCT HEIGHT

12" 16"

SUPPLY AIR DUCT

LIGHTING TRACK

MOUNT DUCT AS HIGH AS TRUSS
OR LIGHTING TRACK WILL
ALLOW

MANUAL DAMPER

MIN. HEIGHT OF 9'0"

12"Ø
SD-1 520

12"Ø
SD-1 520

12"Ø
SD-1 520

12"Ø
SD-1 520

12"Ø
SD-1 490

12"Ø
SD-1 520

12"Ø
SD-1 520

12"Ø
SD-1 520

6"Ø/12x12
SD-6 100

10"Ø/24x24
SD-2 330

10"Ø/24x24
SD-3 330

10"Ø/24x24
SD-2 330

10"Ø/24x24
SD-2 330

10"Ø/24x24
SD-3 330

10"Ø/24x24
SD-2 330

8"Ø/24x24
SD-4 150

16"Ø/24x24
RG-1 1100

16"Ø/24x24
RG-1 1100

10"Ø/24x24
SD-2 330

10"Ø/24x24
SD-2 330

6"Ø/12x12
SD-6 50

6"Ø/12x12
SD-6 50

32"x12" 16"x12"

10
"Ø

10
"Ø

10
"Ø

10"Ø

10"Ø

10
"Ø

12"Ø 12"Ø

12"Ø

12"Ø

18
"Ø

18
"Ø

18"Ø16"Ø
8"Ø6"Ø

6"Ø 12"Ø 12"Ø

16"Ø

16"Ø

EF-1 (75 CFM)

EF-2 (75 CFM)6"
Ø

 E
/A

6"Ø E/A

8"Ø E/A

20
"x

38
" 

R
/A

Ƨ

Ƨ

T T

TS H

10"Ø E/A

HOOD 2
(775 CFM)

HOOD 1
(1,600 CFM)

TS

H

10"x6"
RG-2 150

14"Ø E/A

20"X24"

20"X24"

1

2

3

3

4

4

5

5

6

7

8

9

10

10

10"x6"
RG-2 150

9

12
"Ø

11

11

DOAS-1

8"Ø

12"Ø
6"Ø

12

13

14

15

15

10"Ø

16

8"Ø
SD-5 150

NORTH

12"Ø
SD-1 520

RTU-1

1

17

AIR BALANCE SCHEDULE

AIRFLOW

(CFM)

EXHAUST

775

CFM658

2,525

%

OA/SA

KEF-1

EXHAUST AIR UNIT

44.2% TOTAL

(CFM)

AIRFLOW

SUPPLY

(CFM)

OUTSIDE

AIRFLOW

2,200

980

(CFM)

AIRFLOW

RETURN

0

4,020

4,0203,180 7,200

DOAS-1

RTU-1

SUPPLY AIR UNIT

TOTAL

2,200

5,000

100.0%

1600

KEF-2

19.6%

150EF-1,

THE BUILDING HVAC SYSTEM SHALL BE BALANCED BY NATIONAL TAB HIRED BY THE OWNER.  CONTACT Dan Hertenstein -

National TAB at: 816-215-1593 - DAN@NATIONALTAB.COM

THE RTU SUPPLY FANS SHALL OPERATE IN SINGLE ZONE VAV MODE WITH 2 STAGES OF FAN CONTROL.  LOW SPEED SHALL BE

USED DURING PERIODS OF LOW COOLING LOAD AND VENTILATION ONLY OPERATION PER 2018 IECC REQUIREMENTS.

THE ECONOMIZER DAMPERS SHALL HAVE TWO POSITIONS DEPENDENT ON THE FAN SPEED TO MAINTAIN CONSTANT OUTDOOR

AIR VOLUME AND BUILDING PRESSURE.  REFER TO THE BUILDING AIR BALANCE SCHEDULE ON SHEET M-200.

THE UNIT SHALL HAVE ITS FRESH AIR HEATING OPTION ENABLED TO HEAT VENTILATION AIR TO A NEUTRAL VALUE DURING

COLD WEATHER OPERATION.  REFER TO THE MANUFACTURERS PROGRAMMING DOCUMENTATION FOR SETUP INSTRUCTIONS.

EF-2

RESULTING BUILDING PRESSURIZATION

OUTDOOR AIR CALCULATIONS

UNIT Area  (sqft) OCCUPANCY CLASSIFICATION Occupant Density #/1000 sqft

People
outdoor airflow

rate in
breathing

zone, (Rp)
cfm/person

Area outdoor
airflow rate in

breathing
zone, (Ra)
cfm/sqft

Exhaust
airflow rate

cfm/sqft

Breathing
zone

outdoor
airflow (Vbz)

Zone air
distribution

effectiveness
(Ez)

Zone
outdoor
airflow 
(cfm)

RTU-1
1100 Dining rooms 70 7.5 0.18 776 0.8 969

150 Corridors 0 0 0.06 9 0.8 11

Total 981

1/4" = 1'-0"M-100

1 LEVEL 1 HVAC PLAN
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MECHANICAL FLOOR PLAN
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NO SCALEM-100

2 DINING ROOM DIFFUSER DETAIL

MECHANICAL PLAN NOTES

1 LOCATION OF FACTORY DUCT MOUNTED SMOKE DETECTOR IN RETURN OF RTU. PROVIDE REMOTE ENUNCIATOR
AUDIO/VISUAL. VERIFY LOCATION WITH FIRE MARSHAL PRIOR TO INSTALLATION. REFER TO SPEC SHEET MP0 FOR
ADDITONAL INFORMATION.

2 TRANSITION AND CONNECT 14" DIAMETER GREASE DUCT TO EXHAUST HOOD. ROUTE DUCT UP AND CONNECT TO
EXHAUST FAN. OFFSET AS NECESSARY TO MISS ROOF STRUCTURE, AND TO MAINTAIN 10'-0" CLEARANCE FROM ALL
OUTDOOR AIR INTAKES AND 5'-0" FROM PARAPET WALLS. ALL GREASE DUCT IS TO BE INSTALLED WITH DUCT WRAP
AND ACCESS DOORS AS DETAILED AND PER THE MANUFACTURERS REQUIREMENTS FOR 0" CLEARANCE TO
COMBUSTIBLES. REFER TO ROOF PLAN M-101 FOR CONTINUATION.

3 COORDINATE DUCT ROUTING WITH LIGHTING. REFER TO SHEET E200.

4 EXPOSED DUCTWORK SHALL BE OF PAINTLOCK CONSTRUCTION AND PAINTED PER THE DIRECTION OF ARCHITECT.

5 SUPPORT EXHAUST FAN FROM STRUCTURE AS REQUIRED BY THE MANUFACTURER.

6 COORDINATE WITH STRUCTURAL TO BLOCK OUT JOISTS AS REQUIRED TO RUN DUCT THROUGH THE STRUCTURE.

7 RETURN DUCT TO BE ROUTED BETWEEN JOISTS, AS HIGH AS STRUCTURE WILL ALLOW.

8 ROUTE 8" EXHAUST DUCT UP THROUGH ROOF TO ROOF CAP. MAINTAIN 10'-0" CLEARANCE TO ALL OUTDOOR AIR
INTAKES. SEAL PENETRATION WEATHERTIGHT.

9 DUCT UP THROUGH ROOF, SEE SHEET M101 FOR CONTINUATION. OPENING TO BE CUT BETWEEN TRUSSES AS
REQUIRED. FIELD VERIFY EXACT LOCATION PRIOR TO CUTTING THE ROOF. SEAL PENETETRATION WEATHERTIGHT
AS REQUIRED.

10 PROVIDE 3" PVC FLUE AND COMBUSTION AIR INTAKE PIPE FOR HOT WATER HEATER THROUGH ROOF. PROVIDE
MANUFACTURERS TERMINATION KIT. SEAL PENETRATION WEATHERTIGHT. VERIFY 10'-0" CLEARANCE FROM ALL
OUTDOOR AIR INTAKES.

11 RETURN AIR DUCT LOCATED BETWEEN ROOF TRUSSES. OPEN END OF DUCTWORK TURNED UP TOWARD
STRUCTURE WITH A MINIMUM 8" CLEARANCE TO DECK.

12 LOCATION OF REMOTE TEMPERATURE AND HUMIDITY SENSOR FOR RTU. INSTALL AT 9' AFF.

13 LOCATION OF DOAS TEMPERATURE SENSOR AND HUMIDISTAT MOUNTED AT 7' AFF.

14 LOCATION OF RTU/DOAS THERMOSTATS. GC TO LABEL EACH THERMOSTAT.

15 EXHAUST HOOD PROVIDED BY OTHERS. INSTALLED BY THIS CONTRACTOR PER THE MANUFACTURER'S
INSTRUCTIONS.

16 LOCATION OF MANUAL PULL STATION. INSTALL PER THE MANUFACTURERS REQUIREMENTS. CONFIRM LOCATION
WITH LOCAL FIRE MARSHAL PRIOR TO INSTALLATION.

17 TRANSITION AND CONNECT 10" DIAMETER GREASE DUCT TO EXHAUST HOOD. ROUTE DUCT UP AND CONNECT TO
EXHAUST FAN. OFFSET AS NECESSARY TO MISS ROOF STRUCTURE, AND TO MAINTAIN 10'-0" CLEARANCE FROM ALL
OUTDOOR AIR INTAKES AND 5'-0" FROM PARAPET WALLS. ALL GREASE DUCT IS TO BE INSTALLED WITH DUCT WRAP
AS DETAILED AND PER THE MANUFACTURERS REQUIREMENTS FOR 0" CLEARANCE TO COMBUSTIBLES. REFER TO
ROOF PLAN M-101 FOR CONTINUATION.
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Augusta, Georgia 30903-0923
P.O. Box 923

Phone:  (706) 560-4038

1.THERMAL CERAMICS FIREMASTER FASTWRAP XL IS TESTED TO

ASTM E2336 AND UL LISTED PER HNKT.G18 TO PROVIDE ZERO

CLEARANCE TO COMBUSTIBLES AND TO PROVIDE A 1- OR 2- HOUR

ENCLOSURE.  THROUGH PENETRATIONS FIRESTOP SYSTEMS ARE

TESTED IN ACCORDANCE WITH ASTM E 814 (UL 1479).  ICC-ES

APPROVAL PER REPORT ESR 2213 OR ESR 2832.

2.COMPLIANT TO THE FOLLOWING CODES:

NFPA 96

INTERNATIONAL MECHANICAL CODES

UNIFORM MECHANICAL CODE.

CALIFORNIA MECHANICAL CODE

3.INSULATION APPLIED IN TWO LAYERS WITH TIGHT COMPRESSION

JOINT ON BOTH LAYERS AT ALL JOINTS.

4.MINIMUM 16 GAUGE CARBON STEEL (OR 18 GAGE STAINLESS

STEEL) RECTANGULAR OR ROUND GREASE EXHAUST DUCT

5.INSTALL UL LISTED AND LIQUID TIGHT THERMAL CERAMICS

FASTDOOR XL ACCESS DOORS AT ALL CHANGES IN DIRECTION

AND AT MINIMUM EVERY 20 FT ON HORIZONTAL RUNS.

6.SUPPORT HANGER SYSTEMS DO NOT NEED TO BE WRAPPED

PROVIDED THE HANGER RODS ARE MINIMUM OF 3/8 IN. DIAMETER

AND SUPPORTS ARE MINIMUM 2 X 2 X 1/8 IN. STEEL ANGLE OR

SMACNA EQUIVALENT SUPPORT SYSTEM.

7.THERMAL CERAMICS DUCT WRAP SHALL BE INSTALLED DIRECTLY

ONTO THE DUCT AND APPLIED FROM THE HOOD CONNECTION TO

THE CONNECTION TO THE FAN.

8.THERMAL CERAMICS DUCT ENCLOSURE SYSTEM SHALL BE

INSTALLED IN STRICT ACCORDANCE WITH MANUFACTURERS

INSTRUCTIONS AND UL LISTINGS.

FIRE RATED ENCLOSURE - GREASE DUCTS

UL LISTED - FASTDOOR XL

 INSTALL UL LISTED
FIRESOP SYSTEM WITH EQUAL F AND T- RATING AT

PENETRATIONS OF RATED ASSEMBLIES

FASTDOOR XL - UL
LISTED DUCT ACCESS
AND 2-HOUR RATED
INSULATION COVER

1/2 IN. (13MM) STEEL BANDING
PLACED 1-1/2 IN. (38MM) FROM TRANSVERSE JOINTS

AND MAXIMUM 12 IN (305 MM) O.C.

1 1/2" (38)

TIGHT COMPRESSION JOINT
ON BOTH LAYERS

BRANCH

ROUND FLEX

DIFFUSER

LENGTH
DUCT. 3' MAX.

SPIN IN WITH
VOLUME DAMPER

DUCT

LAY IN CEILING

AIR FLOW

SECURE TAKE-OFF FITTING
TO DUCT WITH SHEET
METAL SCREWS.  SEAL ALL
JOINTS AND FITTING
CONNECTIONS PER
SMACNA SEAL CLASS "B"
STANDARDS.

MANUAL VOLUME
BALANCING DAMPER WITH
LOCKING QUADRANT AND
2" STANDOFF -
FURNISHED WITH TAKE
OFF.

AIR FLOW

NOTE:
REFER TO SMACNA HVAC
DUCT CONSTRUCTION
STANDARDS

45 DEGREE HIGH
EFFICIENCY
TAKE-OFF FITTING.

SECURE TAKE-OFF FITTING TO
DUCT WITH SHEET METAL
SCREWS.  SEAL ALL JOINTS AND
FITTING CONNECTIONS PER
SMACNA SEAL CLASS "B"
STANDARDS.

GLUE, PIN, AND SEAL DUCT
LINER EDGES AT TAKE-OFF
FITTING OPENING, WHERE
ACOUSTICAL DUCT LINER IS
SPECIFIED.

MANUAL VOLUME
BALANCING DAMPER
WITH LOCKING
QUADRANT AND 2"
STANDOFF.

RUSKIN MODEL MD25
(RECTANGULAR
DUCT-UP TO 36"W X
12"H).RUSKIN MODEL MD35

(RECTANGULAR DUCT-UP TO
48"W X 48"H).

45 DEGREE HIGH
EFFICIENCY
TAKE-OFF FITTING.

AIR FLOW AIR FLOW

NOTE:
REFER TO SMACNA HVAC
DUCT CONSTRUCTION
STANDARDS

NATIONAL ACCOUNT INFORMATION

FREDDY'S FROZEN CUSTARD HAS NATIONAL ACCOUNT AGREEMENTS FOR ROOF TOP UNITS WITH YORK AND TRANE.

NO ALTERNATE MANUFACTURERS ARE ALLOWED.

FOR TRANE EQUIPMENT EQUAL TO THE UNITS SPECIFIED CONTACT:

SHANE LAFLEUR, NATIONAL ACCOUNT EXECUTIVE, (919) 279-0964

Shane.Lafleur@tranetechnologies.com

FOR YORK EQUIPMENT CONTACT:

CHARLIE PITCOCK, NATIONAL ACCOUNT MANAGER, (216)-598-4396

Charlie.pitcock@jci.com

WOOD BLOCKING

RTU

FIELD INSTALL 2 LB.
LIMP MASS BARRIER
AT BOTTOM OF ROOF
CURB.  KINETICS
KNM-200AL.

PREMANUFACTURED
ROOF CURB

VIBRATION ISOLATION RAIL
CURB WHERE SCHEDULED
(SEE PLANS).

FASTEN (RIVET) FLEX.
CONN.

TO RTU CONN. AND DUCT

TRANSITION DUCT FROM RTU
SUPPLY OUTLET
TO DUCT SIZES INDICATED ON
PLANS.  BULLHEAD PLENUM WITH
SIDE TAP IS NOT ALLOWED.

FLEXIBLE CONNECTOR

EXTEND CONDENSATE DRAIN
TO NEAREST ROOF DRAIN OR
GUTTER. ANCHOR PIPE TO
ROOF DECK PER ROOF PIPING
DETAIL.

CUT OPENING IN ROOF FOR SUPPLY
DUCTWORK PENETRATION. COORDINATE
FRAMING REQUIREMENTS WITH
STRUCTURAL ENGINEER. FOAM SEAL DUCT
OPENINGS AIR TIGHT.

ROOF

FILL CURB VOID
WITH BATT
INSULATION

EXTEND SUPPLY
DUCTWORK FULL SIZE
THROUGH ELBOW. REFER
TO PLANS FOR
CONTINUATION.

NOTES:

1. PROVIDE DIGITAL CONTROLS, HIGH PERFORMANCE WITH FDD OUTDOOR AIR ECONOMIZER WITH DRY BULB CONTROL, SINGLE ZONE VAV (MSAV), BAROMETRIC RELIEF DAMPER, TIME DELAY ON COMPRESSOR RE-START, CRANKCASE HEATER, 
BAROMETRIC RELIEF DAMPER, DRAIN PAN OVERFLOW SWITCH, DISCHARGE AIR TEMPERATURE SENSING, HINGED ACCESS DOORS, SMOKE DETECTOR MOUNTED IN RETURN, AND STANDARD COOLING DOWN TO 0°F FOR EACH UNIT.  OUTDOOR 
AIR DAMPER TO FULLY CLOSE W/ FAN SHUTDOWN FOR ALL UNITS.

2. EXTERNAL STATIC PRESSURE LISTED REPRESENTS STATIC PRESSURE REQUIRED FOR DUCTWORK AND DIFFUSERS OUTSIDE THE HVAC UNIT COMPLETELY INDEPENDENT OF ANY PRESSURE DROP THROUGH THE HVAC EQUIPMENT INCLUDING 
BUT NOT LIMITED TO FILTERS, COILS AND ECONOMIZERS.  THE FAN AND MOTOR SHALL BE SIZED APPROPRIATELY TO MEET THIS DEFINITION OF EXTERNAL STATIC PRESSURE. 

3. PROVIDE COMMERCIAL 7-DAY PROGRAMMABLE HEAT/COOL/AUTO CHANGEOVER THERMOSTAT WITH ECONOMIZER OUTPUT AND REMOTE, TEMPERATURE AND HUMIDITY SENSOR FOR EACH UNIT (HONEYWELL VISION PRO 8000 OR EQUAL), 
ECONOMIZER/OUTDOOR AIR DAMPER IS TO CLOSE DURING UNOCCUPIED HOURS. 

4.    PROVIDE 14" HIGH (AT LOWEST POINT) PRE-FABRICATED INSULATED ROOF CURB.
5.    PROVIDE HAIL GUARDS FOR EACH UNIT.
6.    PROVIDE FACTORY INSTALLED UNIT MOUNTED CIRCUIT BREAKERS.
7.    MECHANICAL CONTRACTOR SHOULD PROVIDE ALL NEW FILTERS ON DAY OF TURNOVER.
8.    PROVIDE HOT GAS REHEAT FOR HUMIDITY CONTROL AND ALL ASSOCIATED ACCESSORY COMPONENTS.
9.    PROVIDE NEW 2" MERV 8 FILTERS UPON COMPLETION OF CONSTRUCTION. 
10. REFRIGERATION DETECTION SYSTEM (RDS)

FUNCTION: REFRIGERANT DETECTION SYSTEM (RDS) IS INSTALLED IN THIS EQUIPMENT TO DETECT ANY A2L LEAKAGE IN THE COIL AND TAKE ACTION TO MITIGATE ANY RISK OF IGNITION/FIRE.
OPERATION: WHEN THERE IS A LEAK DETECTED, THE RDS SHALL SEND SIGNALS FOR THE UNIT TO MITIGATE LEAK AS REQUIRED BY MANUFACTURER TO :

A. TURN OFF THE THERMAL STATS.
B. TURN ON THE BLOWER FOR AIR CIRCULATION.
C.    SWITCH OFF HEATER

ROOF CURB (TYP)
VENTED

40"

EXTRACTORS WITH
COLLECTION TROUGH

2 HOUR FIRE RATED DUCT
WRAP SEE DETAIL

GREASE

AUTO FIRE SUPPRESSION
SYSTEM

14"∅ 16 GAUGE CARBON
STEEL WELDED EXHAUST
DUCT ROUND WITH 
CLAMPS
FOR LIQUID TIGHT SEAL.

80"

GREASE HOOD

36"

CEILING

ROOF

KEF-1

FLOOR

GREASE EXH. FAN (TYP)

WIND BAND EXTENSION

10' MINIMUM FROM 
GREASE

EXHAUST FAN TO 
OUTDOOR
AIR INTAKE

ROOF TRUSS

W
A

L
L

EQUIPMENT

BY OTHERS

SET SUPPORTS ON ADDITIONAL
MEMBRANE IN MASTIC (APPROVED 
BY
ROOF MEMBRANE MANUFACTURER)

MIFAB C6 (MINIMUM 19.2" LONG) ROOF
SUPPORTS.  ROUTE SUPPORTS
PERPENDICULAR TO ROOF STRUCTURAL
MEMBERS.

1.

2.

3.

SECURE CONDENSING UNIT 
TO
MOUNTING BLOCK.

NOTES:

   PROVIDE MANUFACTURERS RECOMMENDED CLEARANCES BETWEEN CU & HP UNITS.

   PROVIDE ADDITIONAL SUPPORTS AS REQUIRED IF UNITS ARE NOT SAME WIDTH.

   PAINT EXPOSED INSULATION WITH MANUFACTURER RECOMMENDED ULTRAVIOLET
    PROTECTIVE COATING.

WOOD BLOCKING

ROOF

ROOFTOP UNIT
EXTEND CONDENSATE
DRAIN TO NEAREST ROOF
DRAIN OR GUTTER.
(ANCHOR PIPE TO ROOF
DECK PER ROOF PIPING
DETAIL.)

CUT OPENINGS IN ROOF FOR
SUPPLY AND RETURN
DUCTWORK PENETRATIONS
ONLY.  COORDINATE FRAMING
REQUIREMENTS  WITH
STRUCTURAL ENGINEER.
FOAM SEAL DUCT OPENINGS
AIR TIGHT.

FILL CURB VOID WITH BATT
INSULATION

FIELD INSTALL 2 LB.
LIMP MASS BARRIER
AT BOTTOM OF ROOF
CURB.  KINETICS
KNM-200AL.

EXTEND SUPPLY AND RETURN
DUCTWORK FULL SIZE THRU
ELBOW.  REFER TO PLANS
FOR CONTINUATION

PREMANUFACTURED
ROOF CURB

VIBRATION ISOLATION RAIL
CURB WHERE SCHEDULED
(SEE PLANS).

FASTEN (RIVET) FLEX. 
CONN.
TO RTU CONN. AND DUCT

TRANSITION DUCTS FROM RTU
SUPPLY AND RETURN OUTLETS
TO DUCT SIZES INDICATED ON
PLANS.  BULLHEAD PLENUM WITH
SIDE TAP IS NOT ALLOWED.

FLEXIBLE CONNECTOR
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GRILLES, REGISTERS AND DIFFUSERS SCHEDULE

ID MANUFACTURER MODEL MATERIAL FINISH

NECK

NOTESDIAMETER WIDTH HEIGHT

RG-1 AMER. LOUVER CO STRATUS Aluminum White Enamel 16" 0" 0" SEE NOTE 1.

RG-2 Titus 350RL Steel White Enamel 0" 10" 6" PROVIDE RECTANGULAR TO ROUND
TRANSITION

SD-1 Titus TMR Steel White Enamel 12" 0" 0" FIELD PREP FOR PAINTING

SD-2 Titus TMS-AA Aluminum WHITE ENAMEL 10" 0" 0"

SD-3 Titus PAR Steel White Enamel 10" 0" 0" NO DEFLECTOR

SD-4 Titus T3SQ-4 Steel WHITE ENAMEL 8" 0" 0" THERMAL VAV DIFFUSER

SD-5 Titus TMR Steel White Enamel 8" 0" 0" FIELD PREP FOR PAINTING

SD-6 Titus TMS Steel White Enamel 6" 0" 0" WITH O.B. DAMPER AND TRM KIT

FAN SCHEDULE

ID LOCATION MANUFACTURER MODEL NO. TYPE

FAN

VOLT PH REMARKS
DESIGN

AIRFLOW ESP
DRIVE
TYPE

MOTOR

POWER RPM ECM

EF-1 Ceiling Greenheck SP-A200-390 Premium (Constant
Cfm)

75 0.250 Direct 0.08 hp 900 Yes 120 V 1 SEE NOTE 1.

EF-2 Ceiling Greenheck SP-A200-390 Premium (Constant
Cfm)

75 0.250 Direct 0.08 hp 900 Yes 120 V 1 SEE NOTE 1.

M-200

4 GREASE HOOD DETAIL

M-200

5 ROOFTOP CONDENSING UNIT DETAIL

M-200

6 DIFFUSER DETAIL

M-200

7 DOWNFLOW DOAS UNIT DETAIL

M-200

8 ROUND DUCT TAKE OFF DETAIL

M-200

9 RECTANGULAR DUCT TAKE OFF DETAIL

NOTES: 1. RETURN GRILLE TO BE PLASTIC FILTER RETURN, FILTER TO BE AMERICAN AIR FILTER (AAF) FRONTLINE GREEN 1", WITH AAF 
AMERIFRAME SIZE 20X20X1.

NOTES: 1. PROVIDE CEILING GRILLE, INTEGRAL BACKDRAFT DAMPER, AND ROOF CAP.

ROOFTOP UNIT SCHEDULE

MARK MANUFACTURER MODEL NO. EVAP CFM
EXT. STATIC

P. IN. WG.

COOLING

HOT GAS
REHEAT

HEATING (GAS) ELECTRICAL

SUPPLY FAN
TYPE

MINIMUM
OUTDOOR AIR IEER

TOTAL WEIGHT
(LBS) NOTES

COOLING
STAGES TOTAL SENSIBLE AMB EVAP.EAT DB/WB INPUT OUTPUT HEATING STAGES VOLT/PH/HZ BLOWER MOTOR

POWER
EXHAUST MCA MOCP

RTU-1 YORK KJ150N24 5000 1.000 2 150100 Btu/h 106000 Btu/h 115.0 °F 80.0 °F / 67.0 °F Yes 240000 Btu/h 194400 Btu/h 2 208 V / 3 / 60 Hz 5.00 hp Yes 82.9 A 100.0 A VFD 980 15.2 1545 lb 1-8

ALTERNATE ROOFTOP UNIT MANUFACTURER

MARK MANUFACTURER MODEL NO. EVAP CFM
EXT. STATIC

P. IN. WG.

COOLING

HOT GAS
REHEAT

HEATING (GAS) ELECTRICAL

SUPPLY FAN
TYPE

MINIMUM
OUTDOOR AIR IEER

TOTAL WEIGHT
(LBS) NOTES

COOLING
STAGES TOTAL SENSIBLE AMB EVAP.EAT DB/WB INPUT OUTPUT HEATING STAGES VOLT/PH/HZ BLOWER MOTOR

POWER
EXHAUST MCA MOCP

RTU-1 Trane YSK-150 5000 1.000 3 130100 Btu/h 103700 Btu/h 115.0 °F 80.0 °F / 67.0 °F Yes 250000 Btu/h 202500 Btu/h 2 208 V / 3 / 60 Hz 4.60 hp Yes 67.0 A 90.0 A VFD 980 14 1540 lb 1-8

M-200

10 DOWNFLOW ROOFTOP UNIT DETAIL
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REMOTE TEMPERATURE AND HUMIDITY SENSOR WIRING
ALL LOW VOLTAGE WIRING FOR THE HVAC SYSTEM IS TO BE PROVIDED AND INSTALLED BY THE HVAC CONTRACTOR.

HUMIDITY SENSOR
WIRED DIRECTLY TO

RTU CONTROL BOARD
SEE DETAIL BELOW

THERMOSTAT WIRED TO
RTU CONTROL BOARD

HUMIDITY SENSOR
WIRED DIRECTLY TO
DOAS CONTROL
BOARD

REMOTE TEMPERATURE
SENSOR WIRED TO

THERMOSTAT IN OFFICE

ENSURE ECONOMIZER
ENABLE WIRE IS

INSTALLED FROM
THERMOSTAT TO

ECONOMIZER INPUT

DOAS-1

RTU-1

S H HUMIDITY SENSORTEMPERATURE SENSOR
REMOTEREMOTE

RTU-1

TT

T-STATS
IN OFFICE

RTU-1DOAS-1

SH

HUMIDITY SENSOR

TEMPERATURE SENSOR

REMOTE
DOAS-1
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