
STANDARD HVAC ABBREVIATIONS

AAV AUTOMATIC AIR VENT
ACCESS ACCESSORIES
AD ACCESS DOOR
AFF ABOVE FINISHED FLOOR
AMP AMPERE
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARI AIR CONDITIONING AND REFRIGERATION INSTITUTE
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
BAS BUILDING AUTOMATION SYSTEM
BD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CD CEILING DIFFUSER
CFH CUBIC FEET PER HOUR
CFM CUBIC FEET PER MINUTE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CI CAST IRON
CLG COOLING
CO CARBON MONOXIDE
CO2 CARBON DIOXODE
COP COEFFICIENT OF PERFORMANCE
CV CONSTANT VOLUME
CWR CONDENSER WATER RETURN
CWS CONDENSER WATER SUPPLY
DB DECIBELS
DB DRY-BULB TEMPERATURE
DC DISCONNECT
DDC DIRECT DIGITAL CONTROLS
DEG DEGREE DELTA(CHANGE IN TEMPERATURE)
DIA DIAMETER
DIW DEIONIZED WATER
DP DEW POINT TEMPERATURE
DX DIRECT EXPANSION
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RATIO
EG EXHAUST GRILLE
EMERG EMERGENCY POWER
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EX. EXISTING
F FAHRENHEIT
F&T FLOAT AND THERMOSTATIC
FA FREE AREA
FD FIRE DAMPER
FLA FULL LOAD AMPERES
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FEET
FURN FURNISHED
GA GAUGE
GAL GALLONS
GPM GALLONS PER MINUTE

HD HEAD
HOA HAND/OFF/AUTOMATIC
HP HORSEPOWER
HPR HIGH PRESSURE RETURN

(STEAM CONDENSATE)
HSTAT HUMIDISTAT
HTG HEATING
HWR HEATING HOT WATER RETURN
HWS HEATING HOT WATER SUPPLY
HZ HERTZ
I/O INPUT/OUTPUT
IAQ INDOOR AIR QUALITY
IN HG INCHES OF MERCURY
IN WC INCH WATER COLUMN
IN WG INCH WATER GAUGE
IPLV INTERGRATED PART LOAD VALUE
INST INSTALLED
KW KILOWATT
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS/HR POUNDS PER HOUR
LF LINEAR FOOT (FEET)
LPR LOW PRESSURE RETURN

(STEAM CONDENSATE)
LPS LOW PRESSURE STEAM
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MBH 1000 BTUH
MCA MINIMUM BRANCH CIRCUIT AMPACITY
MERV MINIMUM EFFICIENCY REPORTING VALUE
MIN MINIMUM
MOD MOTOR OPERATED DAMPER
MPR MEDIUM PRESSURE RETURN

(STEAM CONDENSATE)
MPS MEDIUM PRESSURE STEAM
MRI MAGNETIC RESONANCE IMAGING
MVD MANUAL VOLUME DAMPER
NA NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NO NORMALLY OPEN
NTS NOT TO SCALE
OA OUTSIDE AIR
OCP OVER CURRENT PROTECTION
PD PRESSURE DROP
PPM PARTS PER MILLION
PRS PRESSURE REGULATING (VALVE) STATION
PRV PRESSURE REGULATING VALVE
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH – ABSOLUTE
PSIG POUNDS PER SQUARE INCH – GAGE
RA RETURN AIR
RAT RETURN AIR TEMPERATURE
RH RELATIVE HUMIDITY
RL REFRIGERANT LIQUID LINE
RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
SA SUPPLY AIR
SAT SUPPLY AIR TEMPERATURE
SC SHADING COEFFICIENT
SCD SMOKE CONTROL DAMPER
SD SMOKE DETECTOR
SENS SENSIBLE HEAT
SP STATIC PRESSURE
TAB TESTING, ADJUSTING, BALANCE
TDH TOTAL DYNAMIC HEAD
TDS TOTAL DISSOLVED SOLIDS
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
UL UNDERWRITERS LABORATORY
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
WB WET-BULB (TEMPERATURE)
WG WATER GAGE
WPD WATER SIDE PRESSURE DROP
WIRE WIRED

DESCRIPTION

MECHANICAL  LEGEND

SYMBOL

PLAN-VIEW LINE TYPES
WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY 
OTHERS AS APPLICABLE

WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK

DRAWING SET APPEARANCE

TO BETTER COMMUNICATE SCOPE TO PERMIT AGENCIES AND CONTRACTORS, EACH DRAWING IN THIS DRAWING SET HAS BEEN 
CREATED IN BOTH "COLOR" AND "BLACK AND WHITE". THERE EXISTS A COLOR LAYER WITHIN EACH DRAWING WHERE VISIBILITY IS 
CONTROLLED THROUGH THE PDF LAYER MANAGER. THIS LAYER VISIBILITY CAN BE TOGGLED DISPLAYING EITHER "COLOR" OR "BLACK 
AND WHITE". TO MAINTAIN SCOPE BASED SHADING WHEN PRINTING TO PAPER, BLACK AND WHITE NEEDS TO BE VISIBLE.
FOR FURTHER INSTRUCTIONS, REFER TO CONTRACTOR RESOURCES ON OUR WEBSITE AND DOWNLOAD "DRAWING COLOR 
INSTRUCTIONS".
WWW.KLHENGRS.COM - CONTRACTOR RESOURCES (RIGHT HAND SIDE OF PAGE).

PIPING LINE TYPES
SUPPLY MAIN OR BRANCH

RETURN MAIN OR BRANCH

MECHANICAL AIR DEVICES

SUPPLY REGISTERSR

RR RETURN REGISTER

EXHAUST REGISTERER

SUPPLY GRILLESG

RETURN GRILLERG

CEILING DIFFUSERCD

CD-10"Ø 2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UPUP

SUPPLY DUCT WITH ELBOW TURNED DOWNDN

RETURN DUCT WITH ELBOW TURNED UPUP

RETURN DUCT WITH ELBOW TURNED DOWNDN

EXHAUST DUCT WITH ELBOW TURNED UPUP

EXHAUST DUCT WITH ELBOW TURNED DOWNDN

SUPPLY DUCT24X12 SA

RETURN DUCT24X12 RA

EXHAUST DUCT24X12 EA

OUTSIDE AIR DUCT24X12 OA

1" LINED DUCTWORK

DUCT FLEX CONNECTOR

FLEXIBLE DUCTWORK CONNECTION

BRANCH TAKEOFF

REDUCER, CONCENTRIC

REDUCER, NONCONCENTRIC

MECHANICAL DUCTWORK ACCESSORIES

DUCT WITH MANUAL VOLUME DAMPER

ROUND ELBOW WITH TURNING VANES

MOTOR OPERATED DAMPER - LOW VOLTAGEM

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.) 
FURNISHED BY E.C., INSTALLED BY M.C. S

MECHANICAL STATS & SENSORS

LOW VOLTAGE THERMOSTATT

LOW VOLTAGE THERMOSTAT WITH LOCKABLE GUARDT

CARBON DIOXIDE SENSORCO2

MECHANICAL MISCELLANOUS
POINT OF DEMOLITION TO EXISTING (FIELD VERIFY EXISTING UTILITY 
SERVICE TYPE, PRIOR TO TERMINATING CONNECTION)

CONNECT TO EXISTING (FIELD VERIFY EXISTING UTILITY SERVICE TYPE, PRIOR TO 
MAKING CONNECTION)

1" DOOR UNDERCUTUC 0'-1"

LOW VOLTAGE REVERSE ACTING THERMOSTATR

A. PROVIDE ALL LABOR, MATERIAL, AND EQUIPMENT NECESSARY TO 
COMPLETELY FURNISH, INSTALL, AND PLACE INTO OPERATION, 
ALL SYSTEMS SHOWN ON THE DRAWINGS AND DELINEATED IN 
THE SPECIFICATIONS IN ACCORDANCE WITH ALL THE STATE AND 
LOCAL CODES AND ORDINANCE. REPORT ANY KNOWN 
DISCREPANCIES TO THE ARCHITECT/ENGINEER PRIOR TO 
INSTALLATION.

B. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR 
EXACT LOCATION OF CEILING DIFFUSERS, REGISTERS AND 
GRILLES.

C. DO NOT SCALE DRAWINGS; REFER TO ARCHITECTURAL 
DRAWINGS FOR DIMENSIONED LOCATIONS OF WALLS, DOORS, 
WINDOWS, AND CABINETRY.

D. COORDINATE WORK AND SPACE REQUIREMENTS IN CEILING 
SPACES WITH OTHER TRADES PRIOR TO INSTALLATION.

E. COORDINATE LOCATIONS AND ORIENTATION OF ROOF MOUNTED 
EQUIPMENT WITH ARCHITECTURAL AND STRUCTURAL 
DRAWINGS.

F. COORDINATE WALL LOUVERS WITH ARCHITECTURAL 
ELEVATIONS AND DETAILS.

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURNS, AND 
EXHAUST DUCT BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS. 
OMIT TURNING VANES IN ACOUSTIC LINED RETURN DUCT 
ELBOWS.

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER. 
CUT FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL 
WITHOUT KINKS OR SHARP BENDS (BENDS WITH CENTERLINE 
RADIUS LESS THAN DUCT DIAMETER). SUPPORT FLEXIBLE DUCTS 
WITH MINIMUM 1" WIDE METAL STRAPS OR SADDLES.

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION. 
INCRESE SHEET METAL SIZE ACCORIDNGLY.

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE   
DIFFUSER NECK UNLESS NOTED OTHERWISE.

L. INSTALL ALL EQUIPMENT WITH CODE REQUIRED AND 
MANUFACTURER RECOMMENDED MINIMUM CLEARANCES FOR 
SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR 
INTAKES AND ALL EXHAUST, VENT, AND FLUE OUTLETS.

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-
COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX OF NOT 
MORE THAN 25 AND A SMOKE DEVELOPED INDEC OF NOT MORE 
THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTME E 84.

O. ALL FLOOR PENETRATIONS SHALL BE COORDINATED WITH THE 
CONCRETE RIBS IN THE FLOOR STRUCTURE.

NEW WORK GENERAL NOTES

SECTION 23 08 00.00 - COMMISSIONING OF HVAC SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 23
B. This project will have selected building systems commissioned. The complete list of equipment and systems to be 

commissioned are specified in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The 
commissioning process, which the Contractor is responsible to execute, is defined in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS. A Commissioning Agent (CxA) appointed by General Contractor will manage 
the commissioning process

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.
B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.
C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMMARY

A. Select the Code, and Energy Selection requiring Cx

B. This Section includes requirements for commissioning the HVAC systems, subsystems and equipment. This Section 
supplements the general requirements specified in Section 01 91 00 General Commissioning Requirements.

C. The commissioning actives have been developed to support LEED-NC requirements, 2021 IECC, ASHRAE 90.1-10, 
Title 24 and to support delivery of an efficient project in accordance with the Contract Documents developed by the 
design team evolved from the Owner's Project Requirements (OPR).
1. Commissioning activities and documentation for 2021 IECC Section C 408 Systems Commissioning.

D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more specifics regarding processes
and procedures as well as roles and responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A. Refer to Section 019100 GENERAL COMMISSIONING REQUIREMENTS for definitions 

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in this Division is part of the construction process and required by 
2021 IECC. The commissioning process for these systems is required in cooperation with the Code Official, Owner, 
Construction Manager and the Commissioning Agent.

B. The following HVAC systems will be commissioned:
1. Using the scope of work and signed proposal to enter the proper equipment to be commissioned.
2. Air Handling Systems - RTU-1, RTU-4, ERV-1, & Relocated Existing Air Handlers.
3. Suppliment Heat - EWH-1, FT-1, FT-2, FT-3, UH-1 Systems, UH-2, UH-3.

Air Curtains - AC-1 & AC-2
4. Control Systems - Roof Top Handling Systems, Ice Plant Exhaust System, Ice Arena Spectator Radiant 

Heat System, & Electric and Gas Supplimental Heating Systems.

1.6 SUBMITTALS

A. Review of equipment submittals is not required for any of the energy codes
B. The commissioning process requires review of Submittals for equipment and systems that are part of the 

commissioning scope of work. The Construction Manager will be responsible for delivering these submittals to the 
CxA for their review.

C. The commissioning process requires Submittal review simultaneously with engineering review. Specific
submittal requirements related to the commissioning process are specified in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (Not Used)

PART 3  - EXECUTION

3.1 EQUIPMENT VERIFICATION CHECKLIST (EVCs)

A. The Contractor shall complete EVCs to verify systems, subsystems, and equipment installation is complete and 
systems are ready for Systems start-up and Functional Performance Testing. The Commissioning Agent will 
prepare all EVCs to be used by the installing contractors to document equipment verification and installation. The 
installing personnel shall complete the checklists for completion and accuracy. If the Commissioning Agent 
determines that the information provided on the checklist is not accurate, the Commissioning Agents will return 
the marked-up checklist to the Contractor for correction and resubmission. If the Commissioning Agent 
determines that a significant number of completed checklists for similar equipment are not accurate, the 
Commissioning Agent will select a broader sample of checklists for review. If the Commissioning Agent 
determines that a significant number of the broader sample of checklists is also inaccurate, all checklists for that 
type of equipment will be returned to the Contractor for correction and resubmission. Refer to SECTION 01 91 00  
GENERAL COMMISSIONING REQUIREMENTS for further explanation of requirements for Equipment 
Verification Checklists, Factory Startup Reports, and other commissioning documents.

3.2 FUNCTIONAL PERFORMANCE TESTING

A. Contractor tests as required by other sections of Division 23 shall be scheduled and documented in accordance 
with Section 01 00 00 GENERAL REQUIREMENTS. The Commissioning Agent will work with the CM to 
incorporate the Functional Performance Testing schedule into the master construction schedule. The CxA will 
conduct and witness all Functional Performance Testing performed by the Contractors. The commissioning 
process includes Functional Performance Testing that is intended to test systems functional performance under 
steady state conditions, reactions to changes in operating conditions and performance under emergency 
conditions. The contractors shall review and comment on the functional performance tests prior to testing.

3.3 TRAINING OF OPERATION AND MAINTENANCE PERSONNEL

A. Training operations and maintenance personnel on the proper operation, maintenance and any emergency 
situations is required. Provide competent, factory authorized personnel to provide instructions to the operation 
and maintenance personnel concerning the location, operation, and troubleshooting of the installed systems. The 
instruction shall be scheduled in coordination with the CxA after submission and approval of formal training plans. 
The CxA will review the training plans and observe the training performed by the factory personnel and installing 
contractors. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 23 
Sections for additional Contractor training requirements.

MECHANICAL CONTRACTOR TO REMOVE EXISTING HVAC EQUIPMENT, 
DUCTWORK, HANGERS, INSULATION, AIR DEVICES, CONTROLS AND 
MISCELLANEOUS EQUIPMENT, ETC... NOT INTENDED FOR REUSE.

GENERAL DEMOLITION NOTE
This drawing and the design concepts represented, as instruments 

of service, are the sole property of MSA DESIGN, and may not be 

used, reproduced, or copied in whole or part, for any purpose 

without the written authorization of MSA DESIGN.

Copyright MSA DESIGN.

MSA DESIGN All Rights Reserved

MSA SPORT is a division of MSA DESIGN
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EXACT LOCATION OF CEILING DIFFUSERS, REGISTERS AND 
GRILLES.

C. DO NOT SCALE DRAWINGS; REFER TO ARCHITECTURAL 
DRAWINGS FOR DIMENSIONED LOCATIONS OF WALLS, DOORS, 
WINDOWS, AND CABINETRY.

D. COORDINATE WORK AND SPACE REQUIREMENTS IN CEILING 
SPACES WITH OTHER TRADES PRIOR TO INSTALLATION.

E. COORDINATE LOCATIONS AND ORIENTATION OF ROOF MOUNTED 
EQUIPMENT WITH ARCHITECTURAL AND STRUCTURAL 
DRAWINGS.

F. COORDINATE WALL LOUVERS WITH ARCHITECTURAL 
ELEVATIONS AND DETAILS.

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURNS, AND 
EXHAUST DUCT BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS. 
OMIT TURNING VANES IN ACOUSTIC LINED RETURN DUCT 
ELBOWS.

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER. 
CUT FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL 
WITHOUT KINKS OR SHARP BENDS (BENDS WITH CENTERLINE 
RADIUS LESS THAN DUCT DIAMETER). SUPPORT FLEXIBLE DUCTS 
WITH MINIMUM 1" WIDE METAL STRAPS OR SADDLES.

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION. 
INCRESE SHEET METAL SIZE ACCORIDNGLY.

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE   
DIFFUSER NECK UNLESS NOTED OTHERWISE.

L. INSTALL ALL EQUIPMENT WITH CODE REQUIRED AND 
MANUFACTURER RECOMMENDED MINIMUM CLEARANCES FOR 
SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR 
INTAKES AND ALL EXHAUST, VENT, AND FLUE OUTLETS.

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-
COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX OF NOT 
MORE THAN 25 AND A SMOKE DEVELOPED INDEC OF NOT MORE 
THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTME E 84.

O. ALL FLOOR PENETRATIONS SHALL BE COORDINATED WITH THE 
CONCRETE RIBS IN THE FLOOR STRUCTURE.

NEW WORK GENERAL NOTES

SECTION 23 08 00.00 - COMMISSIONING OF HVAC SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 23
B. This project will have selected building systems commissioned. The complete list of equipment and systems to be 

commissioned are specified in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The 
commissioning process, which the Contractor is responsible to execute, is defined in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS. A Commissioning Agent (CxA) appointed by General Contractor will manage 
the commissioning process

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.
B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.
C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMMARY

A. Select the Code, and Energy Selection requiring Cx

B. This Section includes requirements for commissioning the HVAC systems, subsystems and equipment. This Section 
supplements the general requirements specified in Section 01 91 00 General Commissioning Requirements.

C. The commissioning actives have been developed to support LEED-NC requirements, 2021 IECC, ASHRAE 90.1-10, 
Title 24 and to support delivery of an efficient project in accordance with the Contract Documents developed by the 
design team evolved from the Owner's Project Requirements (OPR).
1. Commissioning activities and documentation for 2021 IECC Section C 408 Systems Commissioning.

D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more specifics regarding processes
and procedures as well as roles and responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A. Refer to Section 019100 GENERAL COMMISSIONING REQUIREMENTS for definitions 

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in this Division is part of the construction process and required by 
2021 IECC. The commissioning process for these systems is required in cooperation with the Code Official, Owner, 
Construction Manager and the Commissioning Agent.

B. The following HVAC systems will be commissioned:
1. Using the scope of work and signed proposal to enter the proper equipment to be commissioned.
2. Air Handling Systems - RTU-1, RTU-4, ERV-1, & Relocated Existing Air Handlers.
3. Suppliment Heat - EWH-1, FT-1, FT-2, FT-3, UH-1 Systems, UH-2, UH-3.

Air Curtains - AC-1 & AC-2
4. Control Systems - Roof Top Handling Systems, Ice Plant Exhaust System, Ice Arena Spectator Radiant 

Heat System, & Electric and Gas Supplimental Heating Systems.

1.6 SUBMITTALS

A. Review of equipment submittals is not required for any of the energy codes
B. The commissioning process requires review of Submittals for equipment and systems that are part of the 

commissioning scope of work. The Construction Manager will be responsible for delivering these submittals to the 
CxA for their review.

C. The commissioning process requires Submittal review simultaneously with engineering review. Specific
submittal requirements related to the commissioning process are specified in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (Not Used)

PART 3  - EXECUTION

3.1 EQUIPMENT VERIFICATION CHECKLIST (EVCs)

A. The Contractor shall complete EVCs to verify systems, subsystems, and equipment installation is complete and 
systems are ready for Systems start-up and Functional Performance Testing. The Commissioning Agent will 
prepare all EVCs to be used by the installing contractors to document equipment verification and installation. The 
installing personnel shall complete the checklists for completion and accuracy. If the Commissioning Agent 
determines that the information provided on the checklist is not accurate, the Commissioning Agents will return 
the marked-up checklist to the Contractor for correction and resubmission. If the Commissioning Agent 
determines that a significant number of completed checklists for similar equipment are not accurate, the 
Commissioning Agent will select a broader sample of checklists for review. If the Commissioning Agent 
determines that a significant number of the broader sample of checklists is also inaccurate, all checklists for that 
type of equipment will be returned to the Contractor for correction and resubmission. Refer to SECTION 01 91 00  
GENERAL COMMISSIONING REQUIREMENTS for further explanation of requirements for Equipment 
Verification Checklists, Factory Startup Reports, and other commissioning documents.

3.2 FUNCTIONAL PERFORMANCE TESTING

A. Contractor tests as required by other sections of Division 23 shall be scheduled and documented in accordance 
with Section 01 00 00 GENERAL REQUIREMENTS. The Commissioning Agent will work with the CM to 
incorporate the Functional Performance Testing schedule into the master construction schedule. The CxA will 
conduct and witness all Functional Performance Testing performed by the Contractors. The commissioning 
process includes Functional Performance Testing that is intended to test systems functional performance under 
steady state conditions, reactions to changes in operating conditions and performance under emergency 
conditions. The contractors shall review and comment on the functional performance tests prior to testing.

3.3 TRAINING OF OPERATION AND MAINTENANCE PERSONNEL

A. Training operations and maintenance personnel on the proper operation, maintenance and any emergency 
situations is required. Provide competent, factory authorized personnel to provide instructions to the operation 
and maintenance personnel concerning the location, operation, and troubleshooting of the installed systems. The 
instruction shall be scheduled in coordination with the CxA after submission and approval of formal training plans. 
The CxA will review the training plans and observe the training performed by the factory personnel and installing 
contractors. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 23 
Sections for additional Contractor training requirements.

MECHANICAL CONTRACTOR TO REMOVE EXISTING HVAC EQUIPMENT, 
DUCTWORK, HANGERS, INSULATION, AIR DEVICES, CONTROLS AND 
MISCELLANEOUS EQUIPMENT, ETC... NOT INTENDED FOR REUSE.
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KEYED NOTES

HD1 DEMOLISH FAN COIL UNIT, DUCTWORK, PIPING, AIR DEVICES, CONTROLS,
AND HANGERS. PATCH DUCTWORK WALL PENETRATIONS AND PAINT TO
MATCH WALL.

HD3 DEMOLISH ALL DUCTWORK, DUCT HANGERS, AND AIR DEVICES.

HD6 COORDINATE WITH GC TO PATCH AND SEAL WALL TO MATCH EXISTING
CONDITIONS.

HD19 SPACE TO BE OPENED UP FOR POTENTIAL FUTURE TENANTS. EXISTING
AIR DEVICES TO REMAIN AS EXISTING. ACT CEILING TO BE DEMOLISHED.
REFER TO ARCH. PROVIDE / MAINTAIN SUPPORTS TO KEEP EXISTING AIR
DEVICES SUPPORTED FROM STRUCTURE ABOVE. RELOCATE
THERMOSTAT IF LOCATED ON A TO BE DEMOLISH WALL WITHIN THE
TENANT SPACE.

HD21 DEMOLISH DUCTWORK PER PLAN TO ALLOW NEW DUCTWORK
CONNECTIONS. PATCH AND SEAL WALL TO MATCH EXISTING
CONDITIONS.

HD22 DEMOLISH DUCTWORK LEADING UP TO EXISTING RETURN REGISTER
LEAVING STUB OF EXISTING DUCT TO CONNECT NEW DUCTWORK INTO.

HD25 RECORD EXISTING AIRFLOWS OF EVERY AIR DEVICE UNLESS NOTED
PRIOR TO DEMOLITION. REMOVE EXISTING AIR DEVICE TO BE REUSED
DURING NEW WORK PHASE. PROVIDE A MARK-UP OF NECK SIZE,
LOCATION OF DIFFUSER, AND AIRFLOW OF MARKED DIFFUSER FOR NEW
CONSTRUCTION.

HD26 DEMOLISH EXISTING AIR DEVICE. NOT TO BE REUSED FOR NEW
CONSTRUCTION.
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KEYED NOTES

HD1 DEMOLISH FAN COIL UNIT, DUCTWORK, PIPING, AIR DEVICES, CONTROLS,
AND HANGERS. PATCH DUCTWORK WALL PENETRATIONS AND PAINT TO
MATCH WALL.

HD3 DEMOLISH ALL DUCTWORK, DUCT HANGERS, AND AIR DEVICES.

HD6 COORDINATE WITH GC TO PATCH AND SEAL WALL TO MATCH EXISTING
CONDITIONS.

HD19 SPACE TO BE OPENED UP FOR POTENTIAL FUTURE TENANTS. EXISTING
AIR DEVICES TO REMAIN AS EXISTING. ACT CEILING TO BE DEMOLISHED.
REFER TO ARCH. PROVIDE / MAINTAIN SUPPORTS TO KEEP EXISTING AIR
DEVICES SUPPORTED FROM STRUCTURE ABOVE. RELOCATE
THERMOSTAT IF LOCATED ON A TO BE DEMOLISH WALL WITHIN THE
TENANT SPACE.

HD21 DEMOLISH DUCTWORK PER PLAN TO ALLOW NEW DUCTWORK
CONNECTIONS. PATCH AND SEAL WALL TO MATCH EXISTING
CONDITIONS.

HD22 DEMOLISH DUCTWORK LEADING UP TO EXISTING RETURN REGISTER
LEAVING STUB OF EXISTING DUCT TO CONNECT NEW DUCTWORK INTO.

HD25 RECORD EXISTING AIRFLOWS OF EVERY AIR DEVICE UNLESS NOTED
PRIOR TO DEMOLITION. REMOVE EXISTING AIR DEVICE TO BE REUSED
DURING NEW WORK PHASE. PROVIDE A MARK-UP OF NECK SIZE,
LOCATION OF DIFFUSER, AND AIRFLOW OF MARKED DIFFUSER FOR NEW
CONSTRUCTION.

HD26 DEMOLISH EXISTING AIR DEVICE. NOT TO BE REUSED FOR NEW
CONSTRUCTION.
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H1 INSTALL NEW AIR DEVICES AS LIKE EXISTING PER DEMOLITION NOTE
HD18. RE-BALANCE TO PRE-CONSTRUCTION TAB REPORT PENDING
REVIEW BY ENGINEER OF RECORD.

H11 RECONNECT TO EXISTING RETURN REGISTER WITHIN CEILING FROM
RELOCATED RTU. COORDINATE WITH EXISTING STRUCTURE.

H12 RECONNECT TO EXISTING MAKE UP AIR DUCTWORK FROM RELOCATED
MAU. COORDINATE WITH EXISTING STRUCTURE.

H14 COORDINATE WITH EXISTING CEILING. AIR DEVICE TO BE JUST BELOW
EXISTING CEILING.

H20 PER DEMO SHEET SPACE TO BE OPENED UP FOR POTENTIAL FUTURE
TENANTS. EXISTING AIR DEVICES TO REMAIN AS EXISTING. PROVIDE /
MAINTAIN SUPPORTS TO KEEP EXISTING AIR DEVICES SUPPORTED FROM
STRUCTURE ABOVE. RELOCATE EXISTING THERMOSTAT IF LOCATED ON
A DEMOLISH WALL TO CLOSEST WALL THAT IS TO REMAIN.

H24 MODIFY EXISTING SUPPLY DUCTWORK TO RECONNECT EXISTING AIR
DEVICES WITHIN NEW CEILING GRID. BALANCE AIR DEVICES TO AIR FLOW
RECORDED DURING DEMOLITION PHASE.

H27 PROVIDE BIRD SCREEN ON END OF DUCT IN ICE PLANT ROOM.
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HD18. RE-BALANCE TO PRE-CONSTRUCTION TAB REPORT PENDING
REVIEW BY ENGINEER OF RECORD.
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EXISTING CEILING.

H20 PER DEMO SHEET SPACE TO BE OPENED UP FOR POTENTIAL FUTURE
TENANTS. EXISTING AIR DEVICES TO REMAIN AS EXISTING. PROVIDE /
MAINTAIN SUPPORTS TO KEEP EXISTING AIR DEVICES SUPPORTED FROM
STRUCTURE ABOVE. RELOCATE EXISTING THERMOSTAT IF LOCATED ON
A DEMOLISH WALL TO CLOSEST WALL THAT IS TO REMAIN.

H24 MODIFY EXISTING SUPPLY DUCTWORK TO RECONNECT EXISTING AIR
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KEYED NOTES

H6 COORDINATE DUCT DROPS WITH STRUCTURAL ELEMENTS.

H7 RECONNECT TO EXISTING SUPPLY DUCTWORK FROM RELOCATED RTU.

COORDINATE WITH EXISTING STRUCTURE.

H12 RECONNECT TO EXISTING MAKE UP AIR DUCTWORK FROM RELOCATED

MAU. COORDINATE WITH EXISTING STRUCTURE.

H13 COORDINATE DUCTWORK AROUND STRUCTURE AND GAS PIPING.

H25 COORDINATE DUCTWORK WITH STRUCTURAL ELEMENTS.
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N

NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

01/31/25 PERMIT SET

2 05/02/25 ADDENDUM 2

4 06/09/25 ADDENDUM 3

5 08/06/25 ADDENDUM 4

KEYED NOTES

H2 PLACE NEW RTU ON EXISTING ROOF CURB. MC TO COORDINATE ROOF
CURB ADAPTER WITH MANUFACTURER.

H3 INSTALL EXISTING RTU REMOVED DURING DEMOLITION PHASE.
COORDINATE ROOF PENETRATIONS WITH ROOF STRUCTURE.

H5 INSTALL EXISTING MAKE UP AIR UNIT REMOVED DURING DEMOLITION
PHASE. COORDINATE ROOF PENETRATIONS WITH ROOF STRUCTURE.
ENSURE THE MAU INTAKE IS AT LEAST 10' AWAY FROM NEAREST
EXHAUST FAN.

H6 COORDINATE DUCT DROPS WITH STRUCTURAL ELEMENTS.

H9 REINSTALL EXISTING EQUIPMENT REMOVED DURING ROOF RENOVATION.
ENSURE ALL CONTROLS ARE CONNECTS BACK AS LIKE EXISTING
CONDITION. MAKE ANY REPAIRS AS NECESSARY.

H10 INSTALL OUTSIDE AIR HOOD INTAKE ONTO RETURN DUCT AS LIKE
DEMOLISHED CONDITION.

H18 VENT CAP UNIT HEATER EXHAUST AND COORDINATE FLUE WITH
STRUCTURAL ELEMENTS.

H21 REFER TO ICE CONSULTANT'S DRAWINGS FOR EQUIPMENT
INFORMATION.

H22 PLACE NEW RTU IN LOCATION OF  DEMOLISHED EXISTING ROOF CURB.
COORDINATE UNIT DUCT DROPS WITH STRUCTURE.

H26 COORDINATE EXHAUST FAN AND DUCTWORK WITH STRUCTURAL
ELEMENTS.
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N

NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

01/31/25 PERMIT SET

2 05/02/25 ADDENDUM 2

4 06/09/25 ADDENDUM 3

5 08/06/25 ADDENDUM 4

KEYED NOTES

H2 PLACE NEW RTU ON EXISTING ROOF CURB. MC TO COORDINATE ROOF
CURB ADAPTER WITH MANUFACTURER.

H3 INSTALL EXISTING RTU REMOVED DURING DEMOLITION PHASE.
COORDINATE ROOF PENETRATIONS WITH ROOF STRUCTURE.

H5 INSTALL EXISTING MAKE UP AIR UNIT REMOVED DURING DEMOLITION
PHASE. COORDINATE ROOF PENETRATIONS WITH ROOF STRUCTURE.
ENSURE THE MAU INTAKE IS AT LEAST 10' AWAY FROM NEAREST
EXHAUST FAN.

H6 COORDINATE DUCT DROPS WITH STRUCTURAL ELEMENTS.

H9 REINSTALL EXISTING EQUIPMENT REMOVED DURING ROOF RENOVATION.
ENSURE ALL CONTROLS ARE CONNECTS BACK AS LIKE EXISTING
CONDITION. MAKE ANY REPAIRS AS NECESSARY.

H10 INSTALL OUTSIDE AIR HOOD INTAKE ONTO RETURN DUCT AS LIKE
DEMOLISHED CONDITION.

H18 VENT CAP UNIT HEATER EXHAUST AND COORDINATE FLUE WITH
STRUCTURAL ELEMENTS.

H21 REFER TO ICE CONSULTANT'S DRAWINGS FOR EQUIPMENT
INFORMATION.

H22 PLACE NEW RTU IN LOCATION OF  DEMOLISHED EXISTING ROOF CURB.
COORDINATE UNIT DUCT DROPS WITH STRUCTURE.

H26 COORDINATE EXHAUST FAN AND DUCTWORK WITH STRUCTURAL
ELEMENTS.
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SCALE: NOT TO SCALE

CORAYVAC VENTING

CORAYVAC VERTICAL VENTING DETAIL

Elbow

Bird Screen
4"

(10
cm)

or
6"

(15
cm)

Vent
Pipe

Roof

Approved Thimble
(If Applicable)

2' (61 cm)
Minimum

The last section of

vent pipe passing
through the roof may

be Type B vent pipe.

4" (10 cm) or 6" (15
cm) Single Wall Vent
Pipe

a) Refer to Installation, Operation and Service Manual for proper
design.
b) Vacuum loss may occur when using a vent cap.  Bird screen
terminations are recommended.
c) Single wall vent must be pitched away from the pump at 1/4" for
every 10'.

SCALE: NOT TO SCALE

SIDE VIEW

a) Refer to Installation, Operation and Service Manual for proper
design.
b) Two brackets required per piece of reflector side extension
c) Additional brackets may be required in high wind areas
d) Cut relief notches for hangers and supports

CORYVAC REFLECTOR SIDE EXTENSION

Tube Hanger

Reflector

Reflector Support

Reflector
Side

Extension
Bracket

Reflector
Side
Extension

Tube

SCALE: NOT TO SCALE

CAUTION
Hold gas line securely

with pipe wrench when

attaching the flex gas
connector.

Failure to follow these
instructions will result in

property damage.

45°

REAR VIEW

Burner

Stainless

Steel Flex
Gas Connector

Shut-Off Valve

(Included with

Connector)

3/4 NPT Pipe

Shut-Off valve must be parallel to
burner gas inlet. The 2" displacement
shown is for the cold condition. This
displacement may reduce when the
system  is fired.

GENERAL NOTES...

Gas pipe work must be installed and tested in
accordance with United States ANSI Z
223.1/NFPA 54 latest addition and
Canada-CSA-B149.1

a) Install the flex gas connector as shown. The

flex gas connector accommodates expansion of

the heating system and allows for easy

installation and service of the burner.
b) Shut-Off Valve must be parallel to burner
inlet. The 2" (5cm) displacement shown is for
the cold condition. This displacement may
reduce when the system is fired.

2"

1
2
"

SIDE VIEW

GAS CONNECTION DETAIL (CORAYVAC)

BOTTOM OF ROOF 
SUPPORT
STRUCTURE/TRUSS 
ABOVE

GENERAL NOTES:

KEYED NOTES:
1. COACH SCREW
2. 1/2" GALVANIZED ROD
3. 1/2" EYELET WITH THREADED END
4. BOLT CONNECTION
5. PAINT GRIP GALVANIZED SPIRAL

SUPPLY AIR DUCT
6. THREADED COUPLING
7. 14 GAUGE X 1" BAND IRON

A. ALL SUPPORTS SHALL BE
PREPARED FOR FUTURE
PAINTING IN THE FIELD.

B. COORDINATE INSTALLATION IN 
FIELD WITH STRUCTURAL BEAMS

C. VERIFY HANGER LENGTHS IN
FIELD

1

2

3

4

6

6

7

5

45

1. DUCT, COLLAR AND 
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID CLIPS 
PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO STRUCTURE 
AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL 

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST 

REGISTER INTO BOTTOM OF BRANCH
10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT 

CONNECTION TO AIR DEVICE

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

2

4 4
7

8
2

9

1 6

53

11

6

3

1 5

6

1

8
10

2

4

A. REFER TO ARCHITECTURAL 
DRAWINGS FOR SIZES AND 
LOCATIONS.

1. EXTERIOR WALL MOUNTED LOUVER
2. MOTOR OPER. DAMPER
3. CAULKING
4. ANCHOR TO WALL AT 12" O/C
5. PROVIDE INSULATED SHEET METAL 

PLENUM, FULL SIZE OF LOUVER, (MIN 
12" DEEP)

6. TRANSITION INSULATED DUCT 
CONNECTION WITH ANGLED FITTING 
TO PLENUM FOR UNIFORM AIR FLOW

7. 3/4" PIPING TO FLOOR DRAIN

KEYED NOTES:
WALL

GENERAL NOTES:

1

6 5

2

7

4 3

KEYED NOTES:
1. FLOOR/DRAIN ABOVE
2. FLOOR/ROOF SUPPORT BEAM
3. BEAM CLAMP
4. SET SCREW PROVIDED WITH BEAM CLAMP
5. WASHER
6. ADJUSTING NUT
7. 1/4" DIAMETER BOLT
8. 1" WIDE DUCT HANGER STRAP
9. DUCT

1

2

4

3

8

5

6

7

8

8
9

45 1. INSULATED DUCT, COLLAR AND 
DIFFUSER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID 
CLIPS PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO 
STRUCTURE AND DUCTWORK

5. FIRE RATED BLANKET
6. FIRE DAMPER
7. INSULATION
8. MAIN SUPPLY DUCT
9. TAP DROP TO DIFFUSER INTO 

BOTTOM OF BRANCH WHEN 
BRANCH WIDTH IS GREATER 
THAN DIFFUSER NECK WIDTH. 
USE ELBOW WHEN WIDTH 
EQUALS DIFFUSER NECK WIDTH

KEYED NOTES:

LAY-IN MOUNT SURFACE MOUNT

W

L

L=1/4W, 4" MIN

1

3

6

5

9

4 4

2

3

8

7

2

y

x

1. 1/2" ACOUSTIC LINING, SEAL AROUND ALL 
WALL PENETRATIONS

2. SEE NEW WORK PLAN FOR REGISTER
3. INTERIOR WALL/PARTITION

A. SEE NEW WORK PLAN FOR DUCT 
SIZE

B. x + y DIMENSIONS SHALL BE 
DETERMINED FROM FLOOR PLANS

GENERAL NOTES: KEYED NOTES:

1
2

3

2

GENERAL NOTES:KEYED NOTES:

22.1250

1. ROOFING MEMBRANE AND BALLAST
2. SUPSHEET (SEE ROOFING SPECS)
3. SOLVENT WELD (SEE ROOFING SPECS)
4. ROOF FLASHING
5. FASTENER
6. SHEET METAL CURB COVER AND 

COUNTER FLASHING
7. FASTENER WITH ONE 1/4" Ø NEOPRENE 

WASHER
8. PRE-FABRICATED INSULATED ROOF CURB
9. CURB TYPE AND FLASHING PER ROOFING 

MANUFACTURER'S REQUIREMNETS. FLASH 
UP AND UNDER CURB CAP

A. ALLOW FOR SUFFICIENT HEIGHT 
FOR CURB TO EXTEND FROM 
ROOF STRUCTURE THROUGH 
ROOF INSULATION (IF ANY - V.I.F.) 
TO A HEIGHT OF 12" ABOVE 
FINISHED ROOF SURFACE

6

5

7

8

9

43

2

1
4

GENERAL NOTES:KEYED NOTES:

12"
MIN. MIN.

12"

CONDENSING UNIT
/ HEAT PUMP

1. ANCHOR UNIT TO CURB
2. PRESSURE TREATED WOOD NAILER
3. VIBRATION ISOLATORS
4. ROOF DECK
5. PREFABRICATED EQUIPMENT 

SUPPORT
6. SINGLE MEMBRANE ROOFING, FLASH 

PER MFG'R RECOMMENDATIONS. 
FLASH UP AND OVER WOOD NAILER.

7. PREFABRICATED DOG HOUSE
8. SEAL AND FLASH OPENING

A. ON PROJECTS WITH BUILT-UP ROOFS, 
ADD CANT ON EQUIPMENT SUPPORTS 
AND PREFABRICATE PIPING CHASE

B. PLACE EQUIPMENT ACROSS BAR JOIST 
OR ADD ADDITIONAL STRUCTURAL 
STRUCTURAL STEEL AS NECESSARY TO 
CARRY EQUIPMENT WEIGHT

C. LOCATE A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF AND ROOF HATCH.

7

8

1

2

5

3

6

4

6

3

1

2

5

A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

GENERAL NOTES:

INSULATION

MAIN
SUPPLY
DUCT

KEYED NOTES:
1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 

EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME 

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR 

DRYWALL APPLICATIONS ONLY. (PROVIDE 
KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING FINISH. 
PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT FLEX 
CONNECTION TO DUCT. THEN PROVIDE 
STRAPPING AROUND INSULATION

9. HARD SHEET METAL ELBOW ON CONNECTION TO 
AIR DEVICE.
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GENERAL NOTES:

INSULATION

MAIN
SUPPLY
DUCT

KEYED NOTES:
1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 

EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. TAPERED HIGH EFFICIENT TAKE-OFF 
4. INSULATION
5. MANUAL VOLUME DAMPER ABOVE 

ACCESSIBLE CEILING OR PROVIDE ACCESS 
PANEL, INSTALL MAXIMUM 5' ABOVE 
CEILING. PROVIDE 18" LONG ORANGE 
MARKER TAPE ATTACHED TO DAMPER TO 
IDENTIFY LOCATION

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING 
FINISH. PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT 
FLEX CONNECTION TO DUCT. THEN 
PROVIDE STRAPPING AROUND INSULATION.

9. HARD SHEET METAL ELBOW ON 
CONNECTION TO AIR DEVICE.
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A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

12" MIN.

ELEVATIONAL VIEW

KEYED NOTES:
1. ROOF MEMBRANE
2. 2"x2"X1/4" GALVANIZED ANGLE FRAME. PITCH 

TOP OF DUCT TO SHED RAINWATER
3. EXTEND TOP ANGLE OF FRAME TO WALL 

EVER 10'-0" (WHERE APPLICABLE)
4. COMPLETELY WEATHERPRROFED & 

RAINTIGHT DUCT ON ROOF
5. 2" LINING
6. PREFAB ROOF CURB
7. PRESSURE TREATED 2x6 SUPPORT WOOD 

NAILOR
8. METAL DECKING
9. 3/8" Ø x2" LAG SCREW, COVER WITH SEALANT
10. FLASHING TO EXTEND UP TO BELOW CURB 

CAP. CURB TYPE AND FLASHING PER 
ROOFING MANUFACTURER'S REQUIREMENTS.

11. ATTACH SUPPORT RAIL TO ROOF DECK, 
APPLY SEALANT AROUND PERIMETER

12. WELD ANGLE TO 3"x3"x1/4" PL.
13. GALVANIZED SHEET METAL CAP

1

2

3

4

5

13 12

7

9

2

6 10

11 8
2

2

1

1

1

1

NUMBER OF HANGERS

3/8"

3/8"

3/8"

1/4"

1/4"

1/4"

HANGER ROD

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

MAXIMUM SPACING

2"x16 GAUGE

2"x20 GAUGE

1"x20 GAUGE

1"x22 GAUGE

1"x22 GAUGE

1"x22 GAUGE

STRAP SIZE

HANGER SIZES FOR ROUND DUCT

8 GAUGE WIRE

12 GAUGE WIRE

ROUND HANGERS

51" THRU 84"

37" THRU 50"

25" THRU 36"

19" THRU 24"

11" THRU 18"

UP THRU 10"

DUCT DIAMETER

GENERAL NOTES:

KEYED NOTES:
1. HANGER STRAP
2. HANGER RODS OR STRAPS
3. LOAD RATED FASTENER
4. FIXTURE CLIPS
5. PUSH NUTS
6. BAND
7. BAND OF THE SAME SIZE AS THE HANGER 

STRAP

A. HANGERS MUST NOT DEFORM DUCT 
SHAPE
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CD (CEILING 
DIFFUSER)

RR (RETURN
REGISTER)

ER (EXHAUST
REGISTER)

LD
(LINEAR DIFFUSER)

SR
(SUPPLY REGISTER)

TERMINAL DEVICE

VAV

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER 
(SD) AT ALL MAIN BRANCH 
TAKEOFFS

2. PROVIDE MANUAL VOLUME 
DAMOERS AT ALL BRANCH 
TAKEOFFS

3. PROVIDE MINIMUM 3 TIMES 
STRAIGHT INLET DIAMETER 
TO ALL VAV TERMINAL 
DEVICES

4. DAMPER NOT REQUIRED AT 
TERMINAL DEVICE TAKEOFF

5. ALL MANUAL DAMPERS 
SHALL BE LOCATED IN AN 
ACCESSIBLE CEILING. 
PROVIDE ACCESS PANEL AS 
REQUIRED.

FLOW
AIR

FLOW
AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR
FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR
FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET 

METAL AIR FOIL FULL DEPTH OF 
MAIN DUCT UP TO 12" WIDE 
BRANCHES 18 GAUGE ON 
WIDER BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER 

BLADE, BRACKTER & LOCKING 
BALL JOINT WITH 1/4" Ø 
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING 

VANES (TYPICAL)
7. 3" RADIUS MINIMUM
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GENERAL NOTES:KEYED NOTES:
1. ALUMINUM JACKETING
2. RIGID FIBERGLASS INSULATION
3. ROOF MEMBRANE TO BELOW FLASHING
4. SHEET METAL SCREWS.  4" ON-CENTER,

4 SIDES
5. PREFABRICATED, INSULATED ROOF CURB
6. GALVANIZED SHEET METAL DUCT
7. COUNTER FLASHING

A. CONTRACTOR SHALL PROVIDE CURB TO
MAINTAIN 10" MINIMUM ABOVE FINISHED
ROOFING SYSTEM.  PROVIDE ADDITIONAL
BLOCKING AS REQUIRED TO ACCOMMODATE
ROOF INSULATION THICKNESS.
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K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND 
DOWNSTREAM OF TRAP.

This drawing and the design concepts represented, as instruments 

of service, are the sole property of MSA DESIGN, and may not be 

used, reproduced, or copied in whole or part, for any purpose 

without the written authorization of MSA DESIGN.

Copyright MSA DESIGN.

MSA DESIGN All Rights Reserved

MSA SPORT is a division of MSA DESIGN
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MECHANICAL

DETAILS

24170.00

JJK KTS KLH PROJECT #     26945

NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

SCALE:  NONE

CORAYVAC VERTICAL VENTING

SCALE:  NONE

CORYVAC REFLECTOR SIDE EXTENSION

SCALE:  NONE

GAS CONNECTION DETAIL CORAYVAC

SCALE:  NONE

233113.00-03 - DUCT SUPPORT DETAIL B

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

233713.00-11 - INTAKE LOUVER

SCALE:  NONE

233113.00-02 - DUCT SUPPORT DETAIL

SCALE:  NONE

233713.00-18 - SQUARE DIFFUSER INSTALLATION

SCALE:  NONE

233713.00-19 - TRANSFER GRILLE

SCALE:  NONE

236313.00-01 - EQUIPMENT ROOF CURB

SCALE:  NONE

236213.00-02 - EQUIPMENT SUPPORT

SCALE:  NONE

233713.00-03 - DIFFUSER INSTALLATION SHORT RADIUS

SCALE:  NONE

233713.00-05 - DIFFUSER INSTALLATION HARD ELBOW

SCALE:  NONE

233113.00-07 - ROOF DUCT SUPPORT B

SCALE:  NONE

233113.00-09 - ROUND DUCT HANGERS

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233100.00-01 - DUCT CURB

SCALE:  NONE

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE

SCALE: NOT TO SCALE

CORAYVAC VENTING

CORAYVAC VERTICAL VENTING DETAIL

Elbow

Bird Screen
4"

(10
cm)

or
6"

(15
cm)

Vent
Pipe

Roof

Approved Thimble
(If Applicable)

2' (61 cm)
Minimum

The last section of

vent pipe passing
through the roof may

be Type B vent pipe.

4" (10 cm) or 6" (15
cm) Single Wall Vent
Pipe

a) Refer to Installation, Operation and Service Manual for proper
design.
b) Vacuum loss may occur when using a vent cap.  Bird screen
terminations are recommended.
c) Single wall vent must be pitched away from the pump at 1/4" for
every 10'.

SCALE: NOT TO SCALE

SIDE VIEW

a) Refer to Installation, Operation and Service Manual for proper
design.
b) Two brackets required per piece of reflector side extension
c) Additional brackets may be required in high wind areas
d) Cut relief notches for hangers and supports

CORYVAC REFLECTOR SIDE EXTENSION

Tube Hanger

Reflector

Reflector Support

Reflector
Side

Extension
Bracket

Reflector
Side
Extension

Tube

SCALE: NOT TO SCALE

CAUTION
Hold gas line securely

with pipe wrench when

attaching the flex gas
connector.

Failure to follow these
instructions will result in

property damage.

45°

REAR VIEW

Burner

Stainless

Steel Flex
Gas Connector

Shut-Off Valve

(Included with

Connector)

3/4 NPT Pipe

Shut-Off valve must be parallel to
burner gas inlet. The 2" displacement
shown is for the cold condition. This
displacement may reduce when the
system  is fired.

GENERAL NOTES...

Gas pipe work must be installed and tested in
accordance with United States ANSI Z
223.1/NFPA 54 latest addition and
Canada-CSA-B149.1

a) Install the flex gas connector as shown. The

flex gas connector accommodates expansion of

the heating system and allows for easy

installation and service of the burner.
b) Shut-Off Valve must be parallel to burner
inlet. The 2" (5cm) displacement shown is for
the cold condition. This displacement may
reduce when the system is fired.

2"

1
2
"

SIDE VIEW

GAS CONNECTION DETAIL (CORAYVAC)

BOTTOM OF ROOF 
SUPPORT
STRUCTURE/TRUSS 
ABOVE

GENERAL NOTES:

KEYED NOTES:
1. COACH SCREW
2. 1/2" GALVANIZED ROD
3. 1/2" EYELET WITH THREADED END
4. BOLT CONNECTION
5. PAINT GRIP GALVANIZED SPIRAL

SUPPLY AIR DUCT
6. THREADED COUPLING
7. 14 GAUGE X 1" BAND IRON

A. ALL SUPPORTS SHALL BE
PREPARED FOR FUTURE
PAINTING IN THE FIELD.

B. COORDINATE INSTALLATION IN 
FIELD WITH STRUCTURAL BEAMS

C. VERIFY HANGER LENGTHS IN
FIELD
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1. DUCT, COLLAR AND 
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID CLIPS 
PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO STRUCTURE 
AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL 

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST 

REGISTER INTO BOTTOM OF BRANCH
10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT 

CONNECTION TO AIR DEVICE

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

2

4 4
7

8
2
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1 6
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A. REFER TO ARCHITECTURAL 
DRAWINGS FOR SIZES AND 
LOCATIONS.

1. EXTERIOR WALL MOUNTED LOUVER
2. MOTOR OPER. DAMPER
3. CAULKING
4. ANCHOR TO WALL AT 12" O/C
5. PROVIDE INSULATED SHEET METAL 

PLENUM, FULL SIZE OF LOUVER, (MIN 
12" DEEP)

6. TRANSITION INSULATED DUCT 
CONNECTION WITH ANGLED FITTING 
TO PLENUM FOR UNIFORM AIR FLOW

7. 3/4" PIPING TO FLOOR DRAIN

KEYED NOTES:
WALL

GENERAL NOTES:

1

6 5

2

7

4 3

KEYED NOTES:
1. FLOOR/DRAIN ABOVE
2. FLOOR/ROOF SUPPORT BEAM
3. BEAM CLAMP
4. SET SCREW PROVIDED WITH BEAM CLAMP
5. WASHER
6. ADJUSTING NUT
7. 1/4" DIAMETER BOLT
8. 1" WIDE DUCT HANGER STRAP
9. DUCT
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45 1. INSULATED DUCT, COLLAR AND 
DIFFUSER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID 
CLIPS PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO 
STRUCTURE AND DUCTWORK

5. FIRE RATED BLANKET
6. FIRE DAMPER
7. INSULATION
8. MAIN SUPPLY DUCT
9. TAP DROP TO DIFFUSER INTO 

BOTTOM OF BRANCH WHEN 
BRANCH WIDTH IS GREATER 
THAN DIFFUSER NECK WIDTH. 
USE ELBOW WHEN WIDTH 
EQUALS DIFFUSER NECK WIDTH

KEYED NOTES:

LAY-IN MOUNT SURFACE MOUNT

W

L

L=1/4W, 4" MIN

1

3

6

5

9

4 4
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8

7

2

y

x

1. 1/2" ACOUSTIC LINING, SEAL AROUND ALL 
WALL PENETRATIONS

2. SEE NEW WORK PLAN FOR REGISTER
3. INTERIOR WALL/PARTITION

A. SEE NEW WORK PLAN FOR DUCT 
SIZE

B. x + y DIMENSIONS SHALL BE 
DETERMINED FROM FLOOR PLANS

GENERAL NOTES: KEYED NOTES:

1
2

3

2

GENERAL NOTES:KEYED NOTES:

22.1250

1. ROOFING MEMBRANE AND BALLAST
2. SUPSHEET (SEE ROOFING SPECS)
3. SOLVENT WELD (SEE ROOFING SPECS)
4. ROOF FLASHING
5. FASTENER
6. SHEET METAL CURB COVER AND 

COUNTER FLASHING
7. FASTENER WITH ONE 1/4" Ø NEOPRENE 

WASHER
8. PRE-FABRICATED INSULATED ROOF CURB
9. CURB TYPE AND FLASHING PER ROOFING 

MANUFACTURER'S REQUIREMNETS. FLASH 
UP AND UNDER CURB CAP

A. ALLOW FOR SUFFICIENT HEIGHT 
FOR CURB TO EXTEND FROM 
ROOF STRUCTURE THROUGH 
ROOF INSULATION (IF ANY - V.I.F.) 
TO A HEIGHT OF 12" ABOVE 
FINISHED ROOF SURFACE

6
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GENERAL NOTES:KEYED NOTES:

12"
MIN. MIN.

12"

CONDENSING UNIT
/ HEAT PUMP

1. ANCHOR UNIT TO CURB
2. PRESSURE TREATED WOOD NAILER
3. VIBRATION ISOLATORS
4. ROOF DECK
5. PREFABRICATED EQUIPMENT 

SUPPORT
6. SINGLE MEMBRANE ROOFING, FLASH 

PER MFG'R RECOMMENDATIONS. 
FLASH UP AND OVER WOOD NAILER.

7. PREFABRICATED DOG HOUSE
8. SEAL AND FLASH OPENING

A. ON PROJECTS WITH BUILT-UP ROOFS, 
ADD CANT ON EQUIPMENT SUPPORTS 
AND PREFABRICATE PIPING CHASE

B. PLACE EQUIPMENT ACROSS BAR JOIST 
OR ADD ADDITIONAL STRUCTURAL 
STRUCTURAL STEEL AS NECESSARY TO 
CARRY EQUIPMENT WEIGHT

C. LOCATE A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF AND ROOF HATCH.
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A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

GENERAL NOTES:

INSULATION

MAIN
SUPPLY
DUCT

KEYED NOTES:
1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 

EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME 

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR 

DRYWALL APPLICATIONS ONLY. (PROVIDE 
KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING FINISH. 
PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT FLEX 
CONNECTION TO DUCT. THEN PROVIDE 
STRAPPING AROUND INSULATION

9. HARD SHEET METAL ELBOW ON CONNECTION TO 
AIR DEVICE.
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GENERAL NOTES:

INSULATION

MAIN
SUPPLY
DUCT

KEYED NOTES:
1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 

EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. TAPERED HIGH EFFICIENT TAKE-OFF 
4. INSULATION
5. MANUAL VOLUME DAMPER ABOVE 

ACCESSIBLE CEILING OR PROVIDE ACCESS 
PANEL, INSTALL MAXIMUM 5' ABOVE 
CEILING. PROVIDE 18" LONG ORANGE 
MARKER TAPE ATTACHED TO DAMPER TO 
IDENTIFY LOCATION

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING 
FINISH. PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT 
FLEX CONNECTION TO DUCT. THEN 
PROVIDE STRAPPING AROUND INSULATION.

9. HARD SHEET METAL ELBOW ON 
CONNECTION TO AIR DEVICE.

2

6

8
5

1

9

8 7

3

24

A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

12" MIN.

ELEVATIONAL VIEW

KEYED NOTES:
1. ROOF MEMBRANE
2. 2"x2"X1/4" GALVANIZED ANGLE FRAME. PITCH 

TOP OF DUCT TO SHED RAINWATER
3. EXTEND TOP ANGLE OF FRAME TO WALL 

EVER 10'-0" (WHERE APPLICABLE)
4. COMPLETELY WEATHERPRROFED & 

RAINTIGHT DUCT ON ROOF
5. 2" LINING
6. PREFAB ROOF CURB
7. PRESSURE TREATED 2x6 SUPPORT WOOD 

NAILOR
8. METAL DECKING
9. 3/8" Ø x2" LAG SCREW, COVER WITH SEALANT
10. FLASHING TO EXTEND UP TO BELOW CURB 

CAP. CURB TYPE AND FLASHING PER 
ROOFING MANUFACTURER'S REQUIREMENTS.

11. ATTACH SUPPORT RAIL TO ROOF DECK, 
APPLY SEALANT AROUND PERIMETER

12. WELD ANGLE TO 3"x3"x1/4" PL.
13. GALVANIZED SHEET METAL CAP

1

2

3

4

5

13 12

7

9

2

6 10

11 8
2

2

1

1

1

1

NUMBER OF HANGERS

3/8"

3/8"

3/8"

1/4"

1/4"

1/4"

HANGER ROD

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

10'-0"

MAXIMUM SPACING

2"x16 GAUGE

2"x20 GAUGE

1"x20 GAUGE

1"x22 GAUGE

1"x22 GAUGE

1"x22 GAUGE

STRAP SIZE

HANGER SIZES FOR ROUND DUCT

8 GAUGE WIRE

12 GAUGE WIRE

ROUND HANGERS

51" THRU 84"

37" THRU 50"

25" THRU 36"

19" THRU 24"

11" THRU 18"

UP THRU 10"

DUCT DIAMETER

GENERAL NOTES:

KEYED NOTES:
1. HANGER STRAP
2. HANGER RODS OR STRAPS
3. LOAD RATED FASTENER
4. FIXTURE CLIPS
5. PUSH NUTS
6. BAND
7. BAND OF THE SAME SIZE AS THE HANGER 

STRAP

A. HANGERS MUST NOT DEFORM DUCT 
SHAPE

1

3

7

2 2

4

5

6

CD (CEILING 
DIFFUSER)

RR (RETURN
REGISTER)

ER (EXHAUST
REGISTER)

LD
(LINEAR DIFFUSER)

SR
(SUPPLY REGISTER)

TERMINAL DEVICE

VAV

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER 
(SD) AT ALL MAIN BRANCH 
TAKEOFFS

2. PROVIDE MANUAL VOLUME 
DAMOERS AT ALL BRANCH 
TAKEOFFS

3. PROVIDE MINIMUM 3 TIMES 
STRAIGHT INLET DIAMETER 
TO ALL VAV TERMINAL 
DEVICES

4. DAMPER NOT REQUIRED AT 
TERMINAL DEVICE TAKEOFF

5. ALL MANUAL DAMPERS 
SHALL BE LOCATED IN AN 
ACCESSIBLE CEILING. 
PROVIDE ACCESS PANEL AS 
REQUIRED.

FLOW
AIR

FLOW
AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR
FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR
FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET 

METAL AIR FOIL FULL DEPTH OF 
MAIN DUCT UP TO 12" WIDE 
BRANCHES 18 GAUGE ON 
WIDER BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER 

BLADE, BRACKTER & LOCKING 
BALL JOINT WITH 1/4" Ø 
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING 

VANES (TYPICAL)
7. 3" RADIUS MINIMUM

5

2

3
1

4

6

2

5

3

1

5

7

4

GENERAL NOTES:KEYED NOTES:
1. ALUMINUM JACKETING
2. RIGID FIBERGLASS INSULATION
3. ROOF MEMBRANE TO BELOW FLASHING
4. SHEET METAL SCREWS.  4" ON-CENTER,

4 SIDES
5. PREFABRICATED, INSULATED ROOF CURB
6. GALVANIZED SHEET METAL DUCT
7. COUNTER FLASHING

A. CONTRACTOR SHALL PROVIDE CURB TO
MAINTAIN 10" MINIMUM ABOVE FINISHED
ROOFING SYSTEM.  PROVIDE ADDITIONAL
BLOCKING AS REQUIRED TO ACCOMMODATE
ROOF INSULATION THICKNESS.

1

2
6

7

35

4

K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND 
DOWNSTREAM OF TRAP.

This drawing and the design concepts represented, as instruments 

of service, are the sole property of MSA DESIGN, and may not be 

used, reproduced, or copied in whole or part, for any purpose 

without the written authorization of MSA DESIGN.

Copyright MSA DESIGN.

MSA DESIGN All Rights Reserved
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NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

SCALE:  NONE

CORAYVAC VERTICAL VENTING

SCALE:  NONE

CORYVAC REFLECTOR SIDE EXTENSION

SCALE:  NONE

GAS CONNECTION DETAIL CORAYVAC

SCALE:  NONE

233113.00-03 - DUCT SUPPORT DETAIL B

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

233713.00-11 - INTAKE LOUVER

SCALE:  NONE

233113.00-02 - DUCT SUPPORT DETAIL

SCALE:  NONE

233713.00-18 - SQUARE DIFFUSER INSTALLATION

SCALE:  NONE

233713.00-19 - TRANSFER GRILLE

SCALE:  NONE

236313.00-01 - EQUIPMENT ROOF CURB

SCALE:  NONE

236213.00-02 - EQUIPMENT SUPPORT

SCALE:  NONE

233713.00-03 - DIFFUSER INSTALLATION SHORT RADIUS

SCALE:  NONE

233713.00-05 - DIFFUSER INSTALLATION HARD ELBOW

SCALE:  NONE

233113.00-07 - ROOF DUCT SUPPORT B

SCALE:  NONE

233113.00-09 - ROUND DUCT HANGERS

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233100.00-01 - DUCT CURB

SCALE:  NONE

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE



KEYED NOTES: GENERAL NOTES:
A. CONTRACTOR SHALL PROVIDE CURB TO 

MAINTAIN 14" MINIMUM ABOVE FINISHED 
ROOFING SYSTEM. PROVIDE ADDITIONAL 
BLOCKING AS REQUIRED TO ACCOMMODATE 
ROOF INSULATION THICKNESS.

1. GAS FIRED ROOFTOP UNIT LOCATE 
A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF AND ROOF HATCH

2. CANVAS FLEXIBLE INSULATED 
CONNECTION

3. HORIZONTAL SUPPLE AND RETURN 
DUCT WITH 2" EXTERNAL 
INSULATION AND WEATHER PROOF 
JACKET WITH SEAL. SUPPORT 
DUCT ON ROOF WITH ANGLES

4. 4X4 ANGLE FASTENED TO ROOF 
DECK AND STRUCURAL SYSTEM. 
PROVIDE SUPPORTS AS REQUIRED

5. FACTORY FABRICATED, INSULATED 
ROOF CURB

6. FASTEN CURB TO DECK
7. BUILDING STRUCTURE - SEE 

STRUCTURE DRAWINGS
8. UNION
9. GAS SHUT-OFF VALVE
10. GAS LINE (BLACK STEEL)
11. SECURE TO CURB
12. WOOD NAILER
13. EXTENDED ROOFING UP AND OVER 

BLOCKING. CURB TYPE AND 
FLASHING PER ROOFING 
MANUFACTURER'S 
REQUIREMENTS.

14. CANT STRIP
15. ROOF DECK
16. CONDENSATE TRAP
17. INSULATION AROUND DUCT
18. HIGH WATER ALARM IN 

CONDENSATE DRAIN PAN. WIRE TO 
BREAK 24 VOLT CONTROL POWER 
IN THE CASE OF A HIGH WATER 
EVENT.

5
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GENERAL NOTES:KEYED NOTES:
A. CONTRACTOR SHALL PROVIDE CURB TO 

MAINTAIN 14" MINIMUM ABOVE FINISHED 
ROOFING SYSTEM. PROVIDE ADDITIONAL 
BLOCKING AS REQUIRED TO ACCOMMODATE 
ROOF INSULATION THICKNESS.

B. FINAL LOCATION AND STRUCTURAL 
VERIFICATION BY OTHERS.

1. GAS FIRED ROOFTOP UNIT 
LOCATE A MINIMUM OF 10'-0" 
FROM EDGE OF ROOF AND ROOF 
HATCH

2. CANVAS FLEXIBLE CONNECTION
3. 1" ACOUSTICALLY LINED DUCTS
4. 4X4 ANGLE FASTENED TO ROOF 

DECK AND STRUCURAL SYSTEM. 
PROVIDE SUPPORTS AS 
REQUIRED

5. FACTORY FABRICATED, 
INSULATED ROOF CURB (BY 
SAME MFG'R AS UNIT)

6. FASTEN TO CURB DECK
7. INSULATED RADIUSED ELBOW 
8. UNION BY PUMBING 

CONTRACTOR (PC)
9. GAS SHUT-OFF VALVE BY PC
10. GAS LINE (BLACK STEEL) BY PC
11. SECURE TO CURB
12. WOOD NAILER
13. ROOFING MEMBRANE, FLASH UP 

TO BELOW WOOD NAILER
14. CANT STRIP
15. ROOF DECK - CUT OPENINGS 

FOR DUCT PENETRATIONS ONLY
16. CONDENSATE TRAP - SEE 

CONDENSATE DRAIN TRAP 
DETAIL

17. HIGH WATER ALARM IN 
CONDENSATE DRAIN PAN. WIRE 
TO BREAK 24 VOLT CONTROL 
POWER IN THE CASE OF A HIGH 
WATER EVENT.

7

4

2 2

15

3

1

3
6

5

17 11

9 12

16
13

14

8

10

KEYED NOTES:
1. VENT CAP
2. CURB AND FLASHING
3. ROOF THIMBLE
4. CLEAN OUT
5. DOUBLE WALL VENT PIPE
6. GALVANIZED HANGER RODS 

DOUBLE NUT
7. UNIT HEATER

6

7

6

5

4

3

2

1

Queen City UH-2 Sequence

1. UH-2
a. UH-2 shall be enabled when the space temperature is below 60 deg. (adj)
b. UH-2 shall be disabled when the ammonia exhaust is enabled.

Queen City UH-3 Sequence

1. UH-3
a. UH-3 shall be enabled when the space temperature is below 65 deg. (adj)

A. DELETE CANT FOR SINGLE 
MEMBRANE ROOFS.

B. TOP OF CURB MUST BE LEVEL. 
FABRICATE PITCH IN CURB IF 
NECESSARY

C. CONTRACTOR HAS THE OPTION TO 
INCREASE THE HEIGHT OF THE 
CURB OR ADD BLOCKING TO THE 
CURB. THE ADDITIONAL HEIGHT 
REQUIRED SHALL EQUAL THE 
ROOF ASSEMBLY THICKNESS. THE 
CURB INTAKE OPENING SHALL BE 
AT A MINIMUM OF 12" ABOVE THE  
FINISHED ROOF.

D. LOCATE A MINIMUM OF 10'-0" FROM 
EDGE OF ROOF, INTAKES, AND 
ROOF HATCH.

1. COAT ALL PARTS IN CONTACT WITH AIR 
STREAM WITH COATING AS SPECIFIED

2. HINGED BASE FOR ACCESS
3. ANCHOR ALL FOUR SIDES WITH 

SCREWS 12" O.C.
4. PREFABRICATED ACOUSTIC 

INSULATED ALUMINUM CURB.
5. CONDUIT HOLE
6. ANCHOR TO ROOF DECK AS REQUIRED
7. RUBBER GASKET APPLIED TO TOP OF 

CURB
8. ROOF UP UNDER FLASHING, CURB 

TYPE AND FLASHING PER ROOFING 
MFG'R RECOMMENDATIONS

9. CENTER TRANSITION TO DUCTWORK 
FROM DAMPER OR CURB. PROVIDE 3x 
DIAMETER STRAIGHT RUN MINIMUM.

10. INSULATED DUCTWORK MINIMUM OF 
10' FROM ROOF PENETRATION.

KEYED NOTES:

GENERAL NOTES:
MIN

10"

9

10

6

8

7

5

1

2

3

4

Queen City EF-2 Sequence

1. EF-2 Heat Extraction
a. EF-2 exhaust damper shall be open and EF-2 shall operate at minimum speed 

continuously.
b. EF-2 makeup air damper shall open when the space temperature is above the cooling 

setpoint.
c. When the exhaust damper and makeup air damper MOD-L-1 are proven open, EF-2 

shall modulate to maintain the heat extraction setpoint 80 deg. (adj) 
d. EF-2 shall be disabled when the ammonia exhaust system is enabled.

This drawing and the design concepts represented, as instruments 

of service, are the sole property of MSA DESIGN, and may not be 

used, reproduced, or copied in whole or part, for any purpose 

without the written authorization of MSA DESIGN.

Copyright MSA DESIGN.

MSA DESIGN All Rights Reserved

MSA SPORT is a division of MSA DESIGN
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MECHANICAL

DETAILS &

SEQUENCES

24170.00

JJK KTS KLH PROJECT #     26945

NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

01/31/25 PERMIT SET

2 05/02/25 ADDENDUM 2

4 06/09/25 ADDENDUM 3

5 08/06/25 ADDENDUM 4

SCALE:  NONE

237433.00-02 - ROOF CURB & MOUNTING A

SCALE:  NONE

237433.00-04 - ROOF CURB & MOUNTING C

SCALE:  NONE

235533.00-01 - GAS FIRED UNIT HEATER TO VENT CAP

SCALE:  NONE

23T-247 - UH-2 SEQUENCE OF OPERATIONS

SCALE:  NONE

23T-248 - UH-3 SEQUENCE OF OPERATIONS

SCALE:  NONE

233423.00-16 - UPBLAST EXHAUST FAN DETAIL

5

SCALE:  NONE

23T-246 - ICE PLANT HEAT EXTRACTION

5

KEYED NOTES: GENERAL NOTES:
A. CONTRACTOR SHALL PROVIDE CURB TO 

MAINTAIN 14" MINIMUM ABOVE FINISHED 
ROOFING SYSTEM. PROVIDE ADDITIONAL 
BLOCKING AS REQUIRED TO ACCOMMODATE 
ROOF INSULATION THICKNESS.

1. GAS FIRED ROOFTOP UNIT LOCATE 
A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF AND ROOF HATCH

2. CANVAS FLEXIBLE INSULATED 
CONNECTION

3. HORIZONTAL SUPPLE AND RETURN 
DUCT WITH 2" EXTERNAL 
INSULATION AND WEATHER PROOF 
JACKET WITH SEAL. SUPPORT 
DUCT ON ROOF WITH ANGLES

4. 4X4 ANGLE FASTENED TO ROOF 
DECK AND STRUCURAL SYSTEM. 
PROVIDE SUPPORTS AS REQUIRED

5. FACTORY FABRICATED, INSULATED 
ROOF CURB

6. FASTEN CURB TO DECK
7. BUILDING STRUCTURE - SEE 

STRUCTURE DRAWINGS
8. UNION
9. GAS SHUT-OFF VALVE
10. GAS LINE (BLACK STEEL)
11. SECURE TO CURB
12. WOOD NAILER
13. EXTENDED ROOFING UP AND OVER 

BLOCKING. CURB TYPE AND 
FLASHING PER ROOFING 
MANUFACTURER'S 
REQUIREMENTS.

14. CANT STRIP
15. ROOF DECK
16. CONDENSATE TRAP
17. INSULATION AROUND DUCT
18. HIGH WATER ALARM IN 

CONDENSATE DRAIN PAN. WIRE TO 
BREAK 24 VOLT CONTROL POWER 
IN THE CASE OF A HIGH WATER 
EVENT.
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GENERAL NOTES:KEYED NOTES:
A. CONTRACTOR SHALL PROVIDE CURB TO 

MAINTAIN 14" MINIMUM ABOVE FINISHED 
ROOFING SYSTEM. PROVIDE ADDITIONAL 
BLOCKING AS REQUIRED TO ACCOMMODATE 
ROOF INSULATION THICKNESS.

B. FINAL LOCATION AND STRUCTURAL 
VERIFICATION BY OTHERS.

1. GAS FIRED ROOFTOP UNIT 
LOCATE A MINIMUM OF 10'-0" 
FROM EDGE OF ROOF AND ROOF 
HATCH

2. CANVAS FLEXIBLE CONNECTION
3. 1" ACOUSTICALLY LINED DUCTS
4. 4X4 ANGLE FASTENED TO ROOF 

DECK AND STRUCURAL SYSTEM. 
PROVIDE SUPPORTS AS 
REQUIRED

5. FACTORY FABRICATED, 
INSULATED ROOF CURB (BY 
SAME MFG'R AS UNIT)

6. FASTEN TO CURB DECK
7. INSULATED RADIUSED ELBOW 
8. UNION BY PUMBING 

CONTRACTOR (PC)
9. GAS SHUT-OFF VALVE BY PC
10. GAS LINE (BLACK STEEL) BY PC
11. SECURE TO CURB
12. WOOD NAILER
13. ROOFING MEMBRANE, FLASH UP 

TO BELOW WOOD NAILER
14. CANT STRIP
15. ROOF DECK - CUT OPENINGS 

FOR DUCT PENETRATIONS ONLY
16. CONDENSATE TRAP - SEE 

CONDENSATE DRAIN TRAP 
DETAIL

17. HIGH WATER ALARM IN 
CONDENSATE DRAIN PAN. WIRE 
TO BREAK 24 VOLT CONTROL 
POWER IN THE CASE OF A HIGH 
WATER EVENT.
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KEYED NOTES:
1. VENT CAP
2. CURB AND FLASHING
3. ROOF THIMBLE
4. CLEAN OUT
5. DOUBLE WALL VENT PIPE
6. GALVANIZED HANGER RODS 

DOUBLE NUT
7. UNIT HEATER

6

7

6

5

4

3

2

1

Queen City UH-2 Sequence

1. UH-2
a. UH-2 shall be enabled when the space temperature is below 60 deg. (adj)
b. UH-2 shall be disabled when the ammonia exhaust is enabled.

Queen City UH-3 Sequence

1. UH-3
a. UH-3 shall be enabled when the space temperature is below 65 deg. (adj)

A. DELETE CANT FOR SINGLE 
MEMBRANE ROOFS.

B. TOP OF CURB MUST BE LEVEL. 
FABRICATE PITCH IN CURB IF 
NECESSARY

C. CONTRACTOR HAS THE OPTION TO 
INCREASE THE HEIGHT OF THE 
CURB OR ADD BLOCKING TO THE 
CURB. THE ADDITIONAL HEIGHT 
REQUIRED SHALL EQUAL THE 
ROOF ASSEMBLY THICKNESS. THE 
CURB INTAKE OPENING SHALL BE 
AT A MINIMUM OF 12" ABOVE THE  
FINISHED ROOF.

D. LOCATE A MINIMUM OF 10'-0" FROM 
EDGE OF ROOF, INTAKES, AND 
ROOF HATCH.

1. COAT ALL PARTS IN CONTACT WITH AIR 
STREAM WITH COATING AS SPECIFIED

2. HINGED BASE FOR ACCESS
3. ANCHOR ALL FOUR SIDES WITH 

SCREWS 12" O.C.
4. PREFABRICATED ACOUSTIC 

INSULATED ALUMINUM CURB.
5. CONDUIT HOLE
6. ANCHOR TO ROOF DECK AS REQUIRED
7. RUBBER GASKET APPLIED TO TOP OF 

CURB
8. ROOF UP UNDER FLASHING, CURB 

TYPE AND FLASHING PER ROOFING 
MFG'R RECOMMENDATIONS

9. CENTER TRANSITION TO DUCTWORK 
FROM DAMPER OR CURB. PROVIDE 3x 
DIAMETER STRAIGHT RUN MINIMUM.

10. INSULATED DUCTWORK MINIMUM OF 
10' FROM ROOF PENETRATION.

KEYED NOTES:

GENERAL NOTES:
MIN

10"

9

10

6

8

7

5

1

2

3

4

Queen City EF-2 Sequence

1. EF-2 Heat Extraction
a. EF-2 exhaust damper shall be open and EF-2 shall operate at minimum speed 

continuously.
b. EF-2 makeup air damper shall open when the space temperature is above the cooling 

setpoint.
c. When the exhaust damper and makeup air damper MOD-L-1 are proven open, EF-2 

shall modulate to maintain the heat extraction setpoint 80 deg. (adj) 
d. EF-2 shall be disabled when the ammonia exhaust system is enabled.
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NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

01/31/25 PERMIT SET

2 05/02/25 ADDENDUM 2

4 06/09/25 ADDENDUM 3

5 08/06/25 ADDENDUM 4

SCALE:  NONE

237433.00-02 - ROOF CURB & MOUNTING A

SCALE:  NONE

237433.00-04 - ROOF CURB & MOUNTING C

SCALE:  NONE

235533.00-01 - GAS FIRED UNIT HEATER TO VENT CAP

SCALE:  NONE

23T-247 - UH-2 SEQUENCE OF OPERATIONS

SCALE:  NONE

23T-248 - UH-3 SEQUENCE OF OPERATIONS

SCALE:  NONE

233423.00-16 - UPBLAST EXHAUST FAN DETAIL

5

SCALE:  NONE

23T-246 - ICE PLANT HEAT EXTRACTION

5
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SCHEDULES
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24. STEEL DRAIN
25. SHAFT SEAL
26. RUB RING
27. EXTENDED LUBE LINES
28. ALUM FLATBLADE WHEEL
29. ISOLATION RAILS
30. FULL BOX CRATING
31. SRS-250 SET (4) - ISOLATORS
32. AMCA SPARK B RATING
33. BELT DRIVE
34. FAN MOUNTED SPEED CONTROL
35. DISCONNECT NEMA 1 PRE-WIRED

HVAC ACCESSORIES

ACCESSORIES:

1.  MOTOR DAMPER
2.  ECONOMIZER
3.  ROOF CURB
4.  HAIL GUARDS
5.  INTAKE HOOD
6.  VIBRATION ISOLATION
7.  FLAT FILTER
8.  FILTER/MIXING BOX
9.  ACCESS DOOR
10.  PITCHED ROOF CURB
11.  DRAIN TUBE (ALUM)
12.  HOT GAS BYPASS

13.  FACE/BYPASS DAMPER
14.  CONDENSATE PUMP
15.  MOTOR GUARD
16.  PREHEATER
17.  DOOR SWITCH
18.  BASE RAIL
19.  BIRD SCREEN
20.  CO2 SENSORS
21.  ECON POWERED EXHAUST
22.  ECON BAROMETRIC RELIEF
23.  HOT GAS REHEAT COIL
24.  SHAFT GROUNDING BRUSHES

NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

01/31/25 PERMIT SET

1 03/28/25 ADDENDUM 1

2 05/02/25 ADDENDUM 2

4 06/09/25 ADDENDUM 3

5 08/06/25 ADDENDUM 4

���������	
��	����
	��
����	������	������	����
������������	
��	����
	��
����	������	������	����
������������	
��	����
	��
����	������	������	����
������������	
��	����
	��
����	������	������	����
���
���������� ���� ���������� ���
���

����
��������
��������
��������
���� ��������������������������������������������
����������������������������������������

����������������
��������	����������	���������������	����������	���������������	����������	���������������	����������	�������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
�������
�������
�������
�������


��������������������
����������������������������

����������������

�� ���������	��
�	���������� ����� �����	� �������� 	��� �� �� ��� �� �� �� �� �� ��
�����!
�"#�

�����

�� ���������	��
�	���������� ����� �����	� �������� 	��� �� �� ��� �� �� �� �� �� ��
�����!
�$%�

�����

�� ���������	��
�	���������� ����� �����	� �������� 	��� �� �� ��� �� �� �� �� �� ��
�����!
$�"

�����

�� �� ������ ������	� �������� 	�&��	��� �� �� ��� �� �� �� �� �� ��
������!
"�&

������

�� ���������	��
�	���������� ����
 ����
	� �������� 	��� �� �� ��� �� �� �� �� �� ��
����
!
#�"

����


�� �� ������ ������	� �������� 	��''	�� �� �� ��� �� ��� ��� �
 ��� ��
������!
"%$

������

��������	�����
	����	����
�����������	�����
	����	����
�����������	�����
	����	����
�����������	�����
	����	����
���
���� ���������� ���
���

��������������������������������������������
����������������������������������������

����������������
��������	����������	���������������	����������	���������������	����������	���������������	����������	�������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
�������
�������
�������
�������


�����	������������	������������	������������	������� ����������������

�����
�����

����
����	� �((����� 	��#��	��
 

�#�	���
��� ��� ��� ��� �� �� �� �� ��

������!	%�%' 	������!
%'�(

����

�����
�����

����
����	� �((����� 	��(#��	��
 

�#�	���
��� ��� ��� ��� �� �� �� �� ��

������!	$&$$ 	������!
$"�'

����

�����
�����

���'
���'	� �((����� 	��#��	��
 

�#�	���
��� ��� ��� ��� �� �� �� �� ��

���'��!	'&#� 	���'��!
'"�# 	���'�'!	#�$( 

���'�%!	#�(&
���'

������


��
��
��
��

������������

����	��������	��������	��������	����

��
��
��
��

��������������������

"�
�������

��

"�

"�
�������

��

"�

"�
�������

��

"�

��
�������

��

��

"�
�������

��

"�

��
�������

��

��

���
��� 
������

���������������� �����)�*�����)�*�����)�*�����)�* 
����������
����������
����������
���������� ������������������������������������������������ ��
����
����
����
��
��������
��������
��������
��������

���
�����
�����
�����
��

����������������������������
������������������������

�������������������������������� ������������������������

����� �'��� 	�'��� 	�&���

��	����
	��
����	������

������
�������	
��
�� ���	�" (# �'	##	''��� ���	�����	���������� ���

����� �'��� 	�'��� 	�&���

��	����
	��
����	������

������
�������	
��
�� ���	�" (# �'	##	''��� ���	�����	���������� ���

����� �'��� 	�'��� 	�&���

��	����
	��
����	������

������
�������	
��
�� ���	�" (# �'	##	''��� ���	�����	���������� ���

������ �'��� 	�'��� 	�&��� ������	�������	����� �������	
��
�� �������� (# �'	##	''��� ���	�����	���������� ���

����
 �'��� 	�'��� 	�&���

��	����
	��
����	������

������
�������	
��
�� ���	�" (# �'	##	''��� ���	�����	���������� ���

������ �'��� 	�'��� 	�&��� ������	������	���� �������	
��
�� ������ �� �'	##	''��� ���	�����	���������� ���

������
 ����������

��
��
��
��

������������

���	��
���	��
���	��
���	��

������������
)��*)��*)��*)��*

����
��������
��������
��������
����

%���&
��# ��

%���&
��(# ��

%���&
��# ��

���
��� 
������

���������������� �����)�*�����)�*�����)�*�����)�* 
����������
����������
����������
���������� ������������������������������������������������ ��
����
����
����
�� ���
�����
�����
�����
�� ��
����
����
����
�� ���
�����
�����
�����
��
��������
��������
��������
��������

���
�����
�����
�����
��

����������������������������
������������������������

�������������������������������� ������������������������

���� �'��� 	�'��� ��������	�����
	���� ����� ���'�$�#�� (� '�$' $ �" �'	&�	'$��� ��������� ���

���� �'��� 	�'��� ��������	�����
	���� ����� ���'�(�#�� &% '�$' $ �� �'	&�	'$��� ��������� ���

���' �'��� 	�'��� ��������	�����
	���� ����� ���'���#�� ��� '�$' $ '� �'	&�	'$��� ��������� ���

�����
�
	�������	���� 	
��	����	����
��������
�
	�������	���� 	
��	����	����
��������
�
	�������	���� 	
��	����	����
��������
�
	�������	���� 	
��	����	����
���
������
 ���������� ���� ���������� ���
���

������������
������������

��
	�����
	�����
	�����
	���
������������
��
��
��
��


������������
��
��
��
��


����	��������	��������	��������	����

��
��
��
��

��������������������

��
��
��
��
������������

������������

��
��
��
��

��������������������

������������

��
��
��
��

��������������������

������������
����������������

����
��������
��������
��������
���� ��������������������������������������������
����������������������������������������

����������������
��������	����������	���������������	����������	���������������	����������	���������������	����������	�������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
�������
�������
�������
�������


��������������������
����������������������������

����������������

�%�� ��#�(( % "�
�������

��

�"' �'$�" $ ���# &� �� � ' % �� �' �����
�����	� %&���'�� 	�"�%�	��� 

''�$�	��� 	#��	���
�� �� ��� �� ��� ��� ��� ��� ��

�����!
�(�"

�����

��������	����	������	����
�����������	����	������	����
�����������	����	������	����
�����������	����	������	����
���
���
��� 
������ ������
 ���������� ���� ���������� ���
���

���������������� �����)�*�����)�*�����)�*�����)�* 
����������
����������
����������
���������� ������������������������������������������������ ��
����
����
����
��
��������
��������
��������
��������

���
�����
�����
�����
��

����������������������������
������������������������

�������������������������������� ������������������������ ��
	�����
	�����
	�����
	��� ����
��������
��������
��������
���� ��������������������������������������������
����������������������������������������

����������������
��������	����������	���������������	����������	���������������	����������	���������������	����������	�������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
��������
��������
��������
��������


��������

��������
��������
��������
��������
��������


��������

��������
����������������

��������
����
����
����
����

��������

��������
�������
�������
�������
�������


��������������������
����������������������������

����������������

����� �'��� 	�&��� ��������	����	������ ����� ���'��( �' �'	&�	'"���
�����
��	
����

��� ���� �� �� �����
�����	� �((����� 	'��	��
 

���&�	���
�� �� ��� �� ��� ��� �
 ��� ��

�����!
��

�����

HVAC DIFFUSERS AND REGISTERS SCHEDULE
D MANUFACTURER MODEL FACE MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE REMARKS

CD-1 TITUS TMS-AA 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-1 TITUS 350FL 6"x6" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-2 TITUS 350FL 8"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-3 TITUS 350FL 12"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-4 TITUS 350FL 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-5 TITUS 50F 18"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-6 TITUS 350FL 16"x12" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-7 TITUS 350FL 10"x6" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-8 TITUS 350FL 8"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-9 TITUS 350FL 12"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-10 TITUS 350FL 12"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-1 TITUS 350RL 48"x24" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-1 TITUS 301FL 4"x4" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-2 TITUS S301FL 6"x6" DUCT ALUMINUM STANDARD WHITE SCOOP DAMPER SURFACE MOUNT

SR-3 TITUS 301FL 8"x6" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-4 TITUS S-DL 12"x4" DUCT ALUMINUM STANDARD WHITE SCOOP DAMPER SURFACE MOUNT

SR-5 TITUS 301FL 12"x6" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-6 TITUS 301FL 12"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-7 TITUS 301FL 14"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-8 TITUS S-DL 18"x4" DUCT ALUMINUM STANDARD WHITE SCOOP DAMPER SURFACE MOUNT

SR-9 TITUS 301FL 18"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-10 TITUS 301FL 27"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-12 TITUS 301FL 36"x18" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-13 TITUS 301FL 12"x6" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

TG-1 TITUS 350FL 24"x12" CEILING ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-2 TITUS 350FL 14"x12" SIDEWALL ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-3 TITUS 350FL 12"x10" SIDEWALL ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-4 TITUS 350FL 24"x12" SIDEWALL ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-5 TITUS 350FL 14"x12" DUCT ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-6 TITUS 350FL 12"x10" DUCT ALUMINUM STANDARD WHITE (none) SURFACE MOUNT
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SCHEDULES
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24. STEEL DRAIN
25. SHAFT SEAL
26. RUB RING
27. EXTENDED LUBE LINES
28. ALUM FLATBLADE WHEEL
29. ISOLATION RAILS
30. FULL BOX CRATING
31. SRS-250 SET (4) - ISOLATORS
32. AMCA SPARK B RATING
33. BELT DRIVE
34. FAN MOUNTED SPEED CONTROL
35. DISCONNECT NEMA 1 PRE-WIRED

HVAC ACCESSORIES

ACCESSORIES:

1.  MOTOR DAMPER
2.  ECONOMIZER
3.  ROOF CURB
4.  HAIL GUARDS
5.  INTAKE HOOD
6.  VIBRATION ISOLATION
7.  FLAT FILTER
8.  FILTER/MIXING BOX
9.  ACCESS DOOR
10.  PITCHED ROOF CURB
11.  DRAIN TUBE (ALUM)
12.  HOT GAS BYPASS

13.  FACE/BYPASS DAMPER
14.  CONDENSATE PUMP
15.  MOTOR GUARD
16.  PREHEATER
17.  DOOR SWITCH
18.  BASE RAIL
19.  BIRD SCREEN
20.  CO2 SENSORS
21.  ECON POWERED EXHAUST
22.  ECON BAROMETRIC RELIEF
23.  HOT GAS REHEAT COIL
24.  SHAFT GROUNDING BRUSHES

NO. DATE ISSUED / REVISION

10/29/24 SD SET

11/26/24 DD SET

01/28/25 BID DOCUMENTS

01/31/25 PERMIT SET

1 03/28/25 ADDENDUM 1

2 05/02/25 ADDENDUM 2

4 06/09/25 ADDENDUM 3

5 08/06/25 ADDENDUM 4
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HVAC DIFFUSERS AND REGISTERS SCHEDULE
D MANUFACTURER MODEL FACE MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE REMARKS

CD-1 TITUS TMS-AA 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-1 TITUS 350FL 6"x6" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-2 TITUS 350FL 8"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-3 TITUS 350FL 12"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-4 TITUS 350FL 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-5 TITUS 50F 18"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-6 TITUS 350FL 16"x12" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-7 TITUS 350FL 10"x6" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-8 TITUS 350FL 8"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-9 TITUS 350FL 12"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

ER-10 TITUS 350FL 12"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-1 TITUS 350RL 48"x24" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-1 TITUS 301FL 4"x4" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-2 TITUS S301FL 6"x6" DUCT ALUMINUM STANDARD WHITE SCOOP DAMPER SURFACE MOUNT

SR-3 TITUS 301FL 8"x6" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-4 TITUS S-DL 12"x4" DUCT ALUMINUM STANDARD WHITE SCOOP DAMPER SURFACE MOUNT

SR-5 TITUS 301FL 12"x6" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-6 TITUS 301FL 12"x10" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-7 TITUS 301FL 14"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-8 TITUS S-DL 18"x4" DUCT ALUMINUM STANDARD WHITE SCOOP DAMPER SURFACE MOUNT

SR-9 TITUS 301FL 18"x8" DUCT ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-10 TITUS 301FL 27"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-12 TITUS 301FL 36"x18" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-13 TITUS 301FL 12"x6" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

TG-1 TITUS 350FL 24"x12" CEILING ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-2 TITUS 350FL 14"x12" SIDEWALL ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-3 TITUS 350FL 12"x10" SIDEWALL ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-4 TITUS 350FL 24"x12" SIDEWALL ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-5 TITUS 350FL 14"x12" DUCT ALUMINUM STANDARD WHITE (none) SURFACE MOUNT

TG-6 TITUS 350FL 12"x10" DUCT ALUMINUM STANDARD WHITE (none) SURFACE MOUNT
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