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PIPE 1-1/4" TO 5" 
PIPE SIZE

PIPE 
INSULATION W/ 
JACKET

(1) 6" LONG BLOCK

PIPE

6"

INSULATION 
SHIELD

HANGER SHOWN FOR 
REFERENCE ONLY

INSULATION 

6"

PIPE SUPPORT INSULATION
VAPOR BARRIER LAP SEAL

VAPOR BARRIER MASTIC
AND PVC TAPE (TYPICAL)

AUTOMATIC TEMPERATURE 
CONTROL VALVE

STEAM SUPPLY PIPING, REFER 
TO DRAWINGS FOR SIZE

STEAM

COND.

HEATING
COIL

6" MIN.

UNION  (TYPICAL)

STEAM TRAP SIZED TP 3 TIMES COIL CAPACITY UNLESS 
OTHERWISE NOTED. FLOAT AND THERMOSTATIC TYPE ABOVE 
10 Mbh. THERMOSTATIC TYPE UNDER 10 Mbh.

NOTE:
GENERIC SYMBOL USED TO SHOW VALVE LOCATION(S)
REFER TO SPECIFICATIONS FOR EXACT VALVE TYPE.

1

1

DIRT LEG

STEAM TRAP

STEAM CONDENSATE 
PIPING, REFER TO 
DRAWINGS FOR SIZE

SHUT OF VALVE 
(TYPICAL) VACUUM BREAKER

STEAM CONTROL 
VALVE

STEAM SUPPLY PIPING, 
REFER  TO DRAWINGS 
FOR SIZE
VACUUM BREAKER

HEATING
COIL

6" MIN.COND.

DIRT LEG

UNION  (TYPICAL)

STEAM CONDENSATE 
PIPING, REFER TO 
DRAWINGS FOR SIZE

SHUT OFF VALVE (TYPICAL) STEAM TRAP
(TYPICAL)

STEAM TRAP SIZED TO 3 TIMES COIL CAPACITY UNLESS
OTHERWISE NOTED.  FLOAT & THERMOSTATIC TYPE
ABOVE 10 MBH, THERMOSTATIC TYPE UNDER 10 MBH.

NOTE:
GENERIC SYMBOL USED TO SHOW VALVE LOCATION(S).
REFER TO SPECIFICATIONS FOR EXACT VALVE TYPE.

1

1

WYE 
STRAINER

ACTIVE HEATING ELEMENT 
(PITCH DOWN)

UNION (TYPICAL)

FIN TUBE RADIATION
ENCLOSURE

CONTROL VALVE

STEAM

BALL VALVE
(TYPICAL)

CONDENSATE

FLOAT AND 
THERMOSTATIC TRAP

D

WYE STRAINER

"L"

SMOOTH & DEBURR 
EDGES (TYPICAL)

PAN HEAD METAL 
SCREW 6" ON 
CENTER (TYPICAL)

WALL

MASONRY 
ANCHOR 
(TYPICAL)

18 ga. GALVANIZED 
U-CHANNEL - SOLID 
FACE -

2"x2"x18 ga. 
CONTINUOUS
ANGLE

NOTES:
1. LENGTH "L" SHALL MATCH UNIT VENT SHELVING WIDTH WHERE 

APPLICABLE.  MINIMUM "L" DIM. SHALL BE 8" OR TO SUIT INSULATED 
HEATING PIPING.

2. PRIME ALL METAL SURFACES AND FINISH.  PAINT TWO COAT COLOR 
PER ARCHITECT.

18 ga. GALVANIZED 
STEEL ENCLOSURE 
(CONTINUOUS 
FLOOR TO ABOVE 
CEILING)

RADIUS EDGE

4" MIN WIDTH OR 
LARGER TO SUIT 
ENCLOSED 
PIPING

ROOFING SYSTEM

4"

ELECTRICAL CONDUIT

WWM

GASKET

.

SEAL DUCTWORK WATERTIGHT

REFER TO CONTRACT 
DWGS. FOR 
CONNECTING 
DUCTWORK SYSTEMS

EXHAUST DUCT,  
REFER TO 
CONTRACT DWGS. 
FOR SIZES AND 
ARRANGEMENT

CUT FOAM FLUSH 
WITH STRUCTURE.

FILL VOIDS/PERIMETER 
WITH LOW EXPANSION  
SPRAY FOAM INSULATION.

EXTEND FOAM TO ABOVE 
ROOF INSULATION

REFER TO CURB  DETAIL 
FOR  INSTALLATION 
REQUIREMENTS

PROVIDE DRAIN VALVE 
MOUNT ON SIDE IF HEIGHT 
RESTRICTIONS REQUIRE.

PROVIDE OPENING AS 
SHOWN IN EACH SIDE OF 
VERTICAL DUCT WHEN NO 
CONNECTING DUCTWORK 
IS INDICATED. MINIMUM 
TOTAL 2X  DUCT AREA.

EXTERNAL 
INSULATION

AUTOMATIC AIR 
DAMPER (AAD) 
LOCATED IN DUCT 
WHERE INDICATED.

SECURE COUNTER-
FLASHING TO CURB.

POWER ROOF 
EXHAUST FAN (PRE)

12
" M

IN
.

ROOF EQUIPMENT

LAP MEMBRANE FLASHING 
OVER TOP OF CURB AND 
FASTEN AT 12" O.C.

FACTORY FABRICATED
ROOF CURB SET AND
SECURE ROOF CURB
TO STRUCTURE AS
REQUIRED FOR PROPER 
EQUIPMENT SUPPORT/ 
RESTRAINT.

PRESSURE TREATED 
WOOD BLOCKING 
FULL THICKNESS OF
INSULATION

REFER TO "S" SERIES
DRAWINGS FOR
STRUCTURAL
SUPPORT DETAILS.

SPLICING CEMENT 
W/ IN-SEAM 
SEALANT

LAP SEALANT

EXG ROOF
STRUCTURE

NOTE:
AT PENETRATIONS THROUGH EXISTING ROOF,
FLASH INTO EXISTING ROOF SYSTEM AND PATCH TO
MATCH AS REQUIRED BY ROOF SYSTEM MANUFACTURER.

ISOLATION BARRIER 
AT PTP BLOCKING

SECURE HVAC EQUIPMENT TO CURB 
ENSURING ADEQUATE COUNTER 
FLASHING TO KEEP WATER OUT OF 
CURB.

SPRING ISOLATION EQUIPMENT CURB.

SEAMS PER 
MANUF REQ

ROOF FRAMING - REFER TO 
STRUCTURAL DRAWINGS FOR DETAILS

2X6 PTP WOOD BLOCKING

.

ROOF 
SYSTEM 
SEE PLAN

FILL VOIDS/PERIMETER WITH 
SPRAY FOAM INSULATION.

CONT. ISOLATION BARRIER BETWEEN 
CURB AND PTP WOOD BLOCKING

LAP MEMBRANE FLASHING OVER TOP 
OF CURB AND FASTEN PER 
MANUFACTURER REQUIREMENTS

CONT. ISOLATION BARRIER BETWEEN 
ROOF DECK AND PTP WOOD BLOCKING

16 GA GALV. METAL WITH 
CROSS BREAKS FOR RIGIDITY 
AND SLOPED TO PREVENT 
STANDING WATER

FLASHING SKIRT AND 
COUNTER FLASHING

R-30 (4" RIGID 
INSULATION)

EXISTING CURB

3/4" PT PLYWD

3/4" PTFR 
PLYWD

20 GA MIN. ANGLE 
ALL FOUR SIDES

FILL VOIDS/ 
PERIMETER WITH 
LOW EXPANSION 
SPRAY FOAM 
INSULATION

SEE ARCHITECTURAL 
ROOF PLAN FOR 
ROOF COATING AT 
ALL SURFACES

EITHER:

LOUVERED
PENTHOUSE
STYLE HOOD

SECURE COUNTER-
FLASHING TO CURB.

EXTEND FOAM 
TO ABOVE ROOF
INSULATION
AUTOMATIC AIR 
DAMPER (AAD)
LOCATED IN
DUCT WHERE
INDICATED.
EXTERNAL
INSULATION
PROVIDE OPENING AS 
SHOWN IN EACH SIDE OF 
VERTICAL DUCT WHEN NO 
CONNECTING DUCTWORK 
IS INDICATED. MINIMUM 
TOTAL 2X  DUCT AREA.

WWM

PROVIDE DRAIN VALVE 
MOUNT ON SIDE IF HEIGHT 
RESTRICTIONS REQUIRE. SEAL DUCTWORK

WATERTIGHT

REFER TO
CONTRACT DWGS.
FOR CONNECTING
DUCTWORK SYSTEMS

REFER TO CONTRACT 
DWGS, FOR SIZES AND
ARRANGEMENT

CUT FOAM FLUSH
WITH STRUCTURE.

FILL VOIDS/PERIMETER
WITH LOW EXPANSION
SPRAY FOAM INSULATION.

ROOFING SYSTEM

REFER TO CURB
DETAIL FOR
INSTALLATION
REQUIREMENTS

GASKET

DOME STYLE
ROOF TOP HOOD

OR:

4"

12
" M

IN
.

REFRIGERANT PIPING STAINLESS STEEL LAG
FASTENER W/ WASHER & 
WATER CUT-OFF MASTIC
ROOF OVER ENTIRE
PLATFORM. REFER TO
A SERIES DRAWINGS
AND ROOFING
SPECIFICATIONS FOR
DETAIL.

ROOF MOUNTED CONDENSER.

ELECTRICAL CONDUIT

SEALER POCKET OR
FLASHING BOOTS
AS SPECIFIED
2X6 PTP WOOD
BLOCKING

FILL VOIDS/
PERIMETER WITH 
LOW EXPANSION
SPRAY FOAM

REMOVE DECK
AND INSULATION
WITHIN CURB.

PUMPED
CONDENSATE
PIPING

ROOF
SYSTEM

SLOPE DN

SUPPORT ROOF 
DECK AT CURB 
PERIMETER.

REFER TO CURB 
DETAIL FOR
INSTALLATION 
REQUIREMENTS

INSULATE INTERIOR 
OF CURB TO R-20

SECURE TO STRUCTURAL 
STEEL AS REQUIRED TO 
SUPPORT HVAC EQUIPMENT.

ROOF CURB

PIPE OR
DUCT WITH
ACOUSTICAL
TREATMENT

TAPE & 
DAMPING
COMPOUND

ACOUSTICAL
PIPE/DUCT
LAGGING

DECK DAMPING
COMPOUND

3" FIBERGLASS BATT

5/8" GLASS FACED
GYPSUM WALL BOARD

FIBERGLASS
BATT (TYP)

SCRIM TAPE @ JOINTS

DAMPING COMPOUND

BARIUM SULFATE VINYL
VAPOR BARRIER

1" GAP
1" GAP

1-1/2" FIBERGLASS BATT

30" X 30" WALKWAY PAD BY ROOF 
MANUFACTURER. SPACE UNITS 1 1/2" APART 
FROM EACH OTHER. ADHERE PAD TO ROOF 
MEMBRANE PER MANUFACTURER'S 
REQUIREMENTS

NOTE: PROVIDE WALKWAY PADS ON ROOF AT AT PERIMETERS 
OF ALL ROOFTOP EQUIPMENT.

.

EXISTING ROOFING SYSTEM

AIR FLOW AIR FLOW

6" MIN.135°

VOLUME DAMPER

USE ONLY ONE TYPE OF BRANCH 
CONNECTION THROUGHOUT PROJECT 
(UNLESS OTHERWISE CALLED FOR)

1

1 1

VANE RUNNER 
ASSEMBLY

TURNING VANES

"W"
EQUAL

3"
MIN.

45°

45°

3" MAX
(TYP)

"W"
EQUAL 3"

MIN

18"x18"x1/2" SQUARE POST BASE 
SHALL BE EQUAL TO "PORTABLE 
PIPE HANGERS - PPH-D SYSTEM".

1-5/8"x12 GA. STAINLESS STEEL 
CHANNEL FOR BOTH POST AND 
HORZ. SUPPORT MEMBERS. 
FASTEN TOGETHER WITH 
MANUFACTURED S.S CHANNEL 
HARDWARE AND BOLTS. CHANNEL 
AND FASTENING HARDWARE SHALL 
BE EQUAL TO "B-LINE SYSTEMS"

EXTERIOR DUCT

PROVIDE TAPERED INSULATION
WITH 1/4"/FOOT OF SLOPE ON TOP
OF DUCTS TO SHED WATER

EXTERIOR DUCT INSULATION
REFER TO SPECIFICATIONS

PROVIDE HIGH DENSITY 
INSULATION BLOCK UNDER DUCT
AT SUPPORT LOCATIONS

EXISTING ROOF
STRUCTURE

MAXIMUM SUPPORT
SPACING: 5 FEET

ROOFING WALKWAY PAD

EXISTING 
DUCT TO 
REMAIN

3/8" DIA. WALL
EXPANSION
ANCHOR 12" 
O.C.

20 GA. GALV 
STEEL SHEET
METAL ANGLE
SET IN SEALANT

CONTINUOUS 
ADHESIVE 
GASKET

CONTINUOUS,
SILICONE 
JOINT 
SEALANT

EXTERIOR WALL
INSULATION JACKET - REFER TO
SPEC FOR MORE INFORMATION
EXTERIOR DUCT INSULATION REFER
TO SPEC FOR MORE INFORMATION

ROOF DUCT 
SUPPORT, REFER 
TO ROOF MOUNTED 
DUCT SUPPORT 
DETAIL AND SPECS 
FOR MORE 
INFORMATION

HIGH DENSITY DUCT
INSULATION BLOCK
EXTERIOR DUCT
INSULATION. REFER
TO SPECS FOR
MORE INFORMATION

ROOF ROOF DUCT
SUPPORT BASE

ROOFING 
WALKWAY 
PAD

ANCHOR TO 
WALL THROUGH 
ALUMINUM 
STANDING SEAM 
AND SLEEVE

D

X = 1-1/2" + (-1) = 1/2"; USE 2" MIN.
Y = 1-1/2" - (-1) = 2-1/2""

"Y" MUST BE 1-1/2" MINUS
CASING STATIC PRESSURE;
MINIMUM 2"

"X" MUST BE 1-1/2" PLUS
CASING STATIC PRESSURE;
MINIMUM 2"

UNIONS TYP. EXTEND TO POINT OF CONSPICUOUS DISCHARGE FULL SIZE.
REDUCE TO 1/2" AT OUTLET.  COORDINATE DISCHARGE LOCATION
WITH OWNER AND ARCHITECT IN FIELD.

AUXILIARY DRAIN PAN CONNECTION
HIGHER THAN PRIMARY CONNECTION.

±
PRESSURE
CASING

DRAIN & TRAP
ASSEMBLY OF SIZE SCHEDULED.

PRIMARY DRAIN
PAN CONNECTION.

Y

X

TOTAL
TRAP
HEIGHT

EXTEND TO
INDIRECT WASTE
RECEPTOR

TEE WITH FULL
SIZE CLEAN OUT,
TYP.

COIL
CAPACITY

TRAP
SIZE NPS

NOTE:

2.

1.

EXAMPLE: CASING At (-1") Wg.

3/4"
1"
1 1/4"
1 1/2"

0-3 TON
3-10 TON
10-100 TON
OVER 100 

COM

UNOCCUPIED 
OVERRIDE

SPACE TEMPERATURE SENSORTEMP
MIXED AIR

FILTER

OUTSIDE
AIR

RETURN
AIR

HEAT 
/CLG 
COIL

TEMPERATURE 
SENSOR

OUTSIDE AIR

FAN
SUPPLY

OUTSIDE AIR
HUMIDITY SENSOR

HUMIDITY
SENSOR

DIAI

TS

TS

AI

P

DI

AO
AI

TS

AO

H

AI

H

AI

ST

S S DO

AI

VFD

AO

AIR HANDLING UNIT - STEAM REHEAT (VALVE CONTROL) AND DX COOLING - SEQUENCE OF OPERATIONS:

1. OCCUPIED MODE:

a. SUPPLY FAN AND ASSOCIATED EXHAUST FANS SHALL RUN CONTINUOUSLY.  THE SUPPLY FAN SHALL RUN AT THE FREQUENCY DETERMINED BY THE 
BALANCING CONTRACTOR. OPEN THE OUTSIDE AIR DAMPER AS REQUIRED TO MAINTAIN THE MINIMUM OUTDOOR AIR QUANTITY INDICATED.

b. WHEN THE SPACE TEMPERATURE IS AT OR BELOW THE HEATING SETPOINT AND THE OUTDOOR AIR TEMPERATURE IS 40°F (ADJ.) OR ABOVE, 
OPERATE HEAT PUMP HEATING SYSTEM AT LOWEST CAPACITY REQUIRED TO MEET THE HEATING TEMPERATURE SETPOINT.

c. WHEN THE SPACE TEMPERATURE IS AT OR BELOW THE HEATING SETPOINT AND THE OUTDOOR AIR TEMPERATURE IS BELOW 40°F (ADJ.), 
MODULATE THE STEAM CONTROL VALVE AT REHEAT COIL AS REQUIRED TO MEET THE HEATING TEMPERATURE SETPOINT.

d. WHEN THE SPACE TEMPERATURE RISES 3 DEG. F (ADJUSTABLE) ABOVE THE SPACE HEATING SETPOINT, AND THE OUTSIDE AIR ENTHALPY IS LOWER 
THAN THE SPACE ENTHALPY, THE OUTSIDE AIR DAMPER SHALL MODULATE OPEN AND THE ASSOCIATED RELIEF DAMPER SHALL OPEN TO MAINTAIN 
THE OCCUPIED SETPOINT.  THIS SHALL BE DONE SUBJECT TO LOW LIMIT OF 55 DEG. F (ADJUSTABLE), AND WITH THE HEATING VALVE FULLY 
CLOSED.

e. WHEN THE SPACE TEMPERATURE IS 3 DEG. F (ADJUSTABLE) ABOVE THE COOLING SETPOINT, AND THE OUTSIDE AIR CANNOT COOL THE SPACE, THE 
RESPECTIVE CONDENSING UNIT SHALL BE CYCLED TO MAINTAIN SPACE TEMPERATURE WITH THE HEATING VALVE FULLY CLOSED.  USE 5 DEG. F 
(ADJUSTABLE) DEADBAND BETWEEN HEATING AND COOLING SETPOINTS.

2. UNOCCUPIED MODE:

a. THE SUPPLY AND ASSOCIATED EXHAUST FAN SHALL BE OFF.
b. THE OUTSIDE AIR DAMPER AND THE ASSOCIATED RELIEF DAMPER SHALL BE FULLY CLOSED. 
c. WHERE SPACE HAS FINNED TUBE RADIATION, RADIATION SHALL PROVIDE FIRST STAGE UNOCCUPIED HEATING.
d. ON DROP IN SPACE TEMPERATURE BELOW THE UNOCCUPIED HEATING SETPOINT, CYCLE THE FAN ON AND COIL CONTROL VALVE FULL OPEN AS 

REQUIRED TO MAINTAIN REDUCED SPACE TEMPERATURE.  USE 5 DEG. F (ADJUSTABLE) DEADBAND TO MINIMIZE SHORT CYCLING.
e. WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED ECONOMIZER COOLING SETPOINT, ALLOW ECONOMIZER COOLING WITH THE 

HEATING VALVE FULLY CLOSED AND THE MECHANICAL COOLING DISABLED.
f. A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO OVERRIDE THE SCHEDULE AND PLACE THE UNIT INTO OCCUPIED MODE FOR 1 

HOUR (ADJUSTABLE).  AT EXPIRATION OF THIS TIME, CONTROL OF THE UNIT SHALL AUTOMATICALLY RETURN TO THE SCHEDULE.

3. WARM-UP MODE:

a. THE UNIT SHALL START PER AN OPTIMUM START PROGRAM.
b. THE OUTSIDE AIR DAMPER AND THE ASSOCIATED RELIEF DAMPER SHALL BE FULLY CLOSED, THE RETURN AIR DAMPER SHALL BE FULLY OPEN, AND

THE ASSOCIATED EXHAUST FAN SHALL BE OFF.
c. THE SUPPLY FAN SHALL RUN AND THE HEATING CONTROL VALVE SHALL MODULATE TO MAINTAIN OCCUPIED SETPOINT.

4. SAFETIES:

a. DIFFERENTIAL PRESSURE ACROSS THE AIR FILTERS SHALL GENERATE AN ALARM WHENEVER THE DIFFERENTIAL PRESSURE EXCEEDS IT'S 
ADJUSTABLE SETPOINT.

b. A SEPARATE LOW LIMIT FREEZE STAT WITH AUTOMATIC RESET SHALL BE INSTALLED WITH SENSING ELEMENT SERPENTINED ACROSS THE FACE OF 
THE COIL; WHENEVER FREEZE-UP CONDITIONS ARISE (36 DEG. F ADJUSTABLE) THE SUPPLY FAN SHALL STOP, THE OUTSIDE AIR DAMPER SHALL 
CLOSE 100%, THE HEATING CONTROL VALVE SHALL OPEN 100% AND AN ALARM SHALL BE ACTIVATED.

LPS

LPC

AO
AIR

SUPPLY

DISCHARGE
AIR TEMP.

TS

AI

COIL
STEAM

FZ

DI

DIST

DIST

COMPRESSOR 1

COMPRESSOR 2

DOS S

INTERAL 
CONDENSING 

UNIT

RS

RL

EXHAUST
AIR FAN

OPEN TO CORRIDOROPEN TO EACH
CONTROLLED SPACE

AI

3/4" TUBING MINIMUM

1/4" TUBING TYP RUNOUTS

P

DO

AI DO

S SST

VFD

AO

EXHAUST/RELIEF FAN - VARIABLE SPEED - SEQUENCE OF OPERATIONS:

1. OCCUPIED MODE: 

a. OPEN THE FAN DAMPER.  PROVIDE A DIFFERENTIAL PRESSURE SENSOR MEASURING THE DIFFERENCE 
BETWEEN THE AVERAGE SPACE PRESSURE IN SPACES SERVED BY THE ASSOCIATED VENTILATION 
EQUIPMENT AND THE ADJACENT CORRIDOR AIR PRESSURE. MODULATE THE EXHAUST/RELIEF FAN VSD AS 
REQUIRED TO MAINTAIN THE OCCUPIED SPACES AT A SLIGHT POSITIVE PRESSURE OF +0.01 TO +0.05"WG 
(ADJUSTABLE) RELATED TO THE ADJACENT CORRIDOR. THE EXHAUST/RELIEF FAN SPEED SHALL NOT 
EXCEED THE MAXIMUM SPEED DETERMINED BY THE AIR BALANCER TO DELIVER THE ECONOMIZER 
(MAXIMUM) CFM AS SCHEDULED FOR THE RELIEF/EXHAUST FAN.

2. UNOCCUPIED MODE: 

a. THE FAN SHALL BE OFF AND AUTOMATIC AIR DAMPER SHALL BE CLOSED.

3. WARM-UP MODE:

a. THE FAN SHALL BE OFF AND AUTOMATIC AIR DAMPER SHALL BE CLOSED.

4. SAFETIES:

a. UPON A FAILURE OF THE FAN, AS SENSED BY A CURRENT SENSING STATUS SWITCH, AN ALARM SHALL BE 
ACTIVATED.
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NTS1 Pipe Insulation

NTS2 Cabinet Heater Steam Piping Detail

NTS3 Steam Coil Piping Schematic

NTS4

Steam Fin Tube Radiation Piping
Schematic (Valve Control)

NTS5 Vertical Piping Enclosure Detail

NTS6 Powered Roof Exhaust Fan Detail

NTS7 Equipment Curb

NTS8 Equipment Curb - Spring

NTS9 Roof Curb Cap Detail

NTS10 Roof Top Hood Detail

NTS11

3 Ton Capacity and Under Condensing
Unit Mounting Detail

NTS12 Acoustically Lined Roof Curb Detail

NTS13 Walkway Pad Detail

NTS14 Duct Detail
12" = 1'-0"17 Duct Turning Vanes

NTS15 Roof Monted Duct Support Detail

NTS16 Exterior Wall Duct Penetration Detail

12" = 1'-0"18 Drain Pan / AC Condensate Trap and Auxiliary Drain Detail

Rev. No.: Date: Description:

NTS19 RTU - Heat Pump/Steam Reheat - 2-Way Valve Control - RTU-A-5

NTS20 Variable Speed Exhaust/Relief Fan


