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SYMBOL DESCRIPTION SYMBOL
NUMBER INDICATES "SECTION" GRILLES G CD Y CONDENSATE DRAIN
LETTER INDICATES "ELEVATION" OR "DETAIL" 5
Zo 2‘ 0 §———CHWR—|  CHILLED WATER RETURN
—
m= ==
o ¢——cHwWSs—|  CHILLED WATER SUPPLY
SUPPLY AIR DEVICE _
SHEET NUMBER ; SHEET NUMBER ] 5 D §|  DRAN
WHERE SECTION WHERE SECTION
ELEVATION OR Y ELEVATION OR | [RETURNAIRDEVICE G HPC §|  HIGH PRESSURE CONDENSATE
DETAIL IS TAKEN| _A1.11,A1.12 DETAIL IS DRAWN
] EXHAUST AIR DEVICE G HPS {|  HIGH PRESSURE STEAM
% AIR DEVICE TAG TYPE"/"CFM" (SEE SCHEDULE) q HWR ¢ HEATING WATER RETURN
( ADDITIONAL SHEET REFERENCES)
ECCENTRIC TRANSITION § HWS § HEATING WATER SUPPLY
CONCENTRIC TRANSITION G LPC §|  LOW PRESSURE CONDENSATE
RADIUS OFFSET (IN THE VERTICAL) q e ¢ LOW PRESSURE STEAM
MITERED OFFSET (IN THE VERTICAL) G MU ¢ MAKEUP WATER
LEVEL NAME—— FIRST FLOOR $ LEVEL LINE RADIUS ELBOW ¢ PG g PROPANE GAS
LEVEL ELEVATION— 100" - 0"
§ RF {| REFRIGERANT
MITERED ELBOW WITH TURNING VANES
GRID NUMBER OR4-< ; )
LETTER GRID LINE
RISE brop| SUPPLY DUCT
INDICATES PLAN NORT RETURN AIR DUCT
NORTH INDICATOR RISE DROP
INDICATES TRUE NORTH
RISE DROP| EXHAUST AIR DUCT
SN FLEX DUCT
Room Name ~ ROOMTAG —-——= DEMOLITION DUCTWORK OR EQUIPMENT.
ROOM NUMBER 101 L
EXISTING DUCTWORK OR EQUIPMENT.
:2 Aoa NEW OR FUTURE DUCTWORK OR EQUIPMENT
REVISION NUMBER REVISION TAG
IL:Z o @ ROUND DUCT RISE/DROP
REVISION CLOUD
i RECTANGULAR TAKE-OFF
PER SHEET 1 KEYNOTE TAG ROUND TAKE-OFF
KEYNOTE NUMBER
ELEVATION AT —=1'-0"
POINT INDICATED !; SPOT ELEVATION ACCESS DOORS
SYMBOL
. CONNECT NEW TO EXISTING
S POINT OF DISCONNECTION
LINE TYPE INDICATES EXISTING
e LINE TYPE INDICATES DEMOLITION
LINE TYPE INDICATES NEW/FUTURE
————————————————— LINE TYPE INDICATES
HIDDEN/UNDER OBSTRUCTION
% PERCENT DN DOWN LBS POUNDS SP STATIC PRESSURE
(D) DEMOLISH DO DIGITAL OUTPUT LF LINEAR FEET Ss SPLIT SYSTEM OR STAINLESS STEEL
(E) EXISTING DP DIFFERENTIAL PRESSURE (SENSOR) LIN LINEAR T&P TEMPERATURE AND PRESSURE
AC AIR CONDITIONING DWG DRAWING LWT LEAVING WATER TEMPERATURE T, TEMP TEMPERATURE
ADJ ADJUSTABLE DX DIRECT EXPANSION M MOTOR OR MOTORIZED DAMPER OR T-STAT  THERMOSTAT
AF AIRFLOW EA EXHAUST AIR METER TON COOLING TONS (12,000 BTUH)
AFF ABOVE FINISHED FLOOR EAT ENTERING AIR TEMPERATURE MA MIXED AIR TSP TOTAL STATIC PRESSURE
AHU AIR HANDLING UNIT ECM ELECTRONICALLY COMMUTATED MOTOR MAT MIXED AIR TEMPERATURE TYP TYPICAL
Al ANALOG INPUT EF EXHAUST FAN MAU MAKEUP AIR UNIT UH UNIT HEATER
AO ANALOG OUTPUT EHC ELECTRIC HEATING COIL MBH 1,000 BRITISH THERMAL UNITS PER HOUR UPS UNINTERRUPTIBLE POWER SUPPLY
ARCH ARCHITECTURAL ELEC ELECTRICAL MCA MINIMUM CIRCUIT AMPS V,VOLT VOLTAGE
ASHRAE AMERICAN SOCIETY OF HEATING, EMCS ENERGY MANAGEMENT CONTROL MERV MINIMUM EFFICIENCY REPORTING VALUE VAV VARIABLE AIR VOLUME
REFRIGERATING, AND AIR-CONDITIONING SYSTEM MFG MANUFACTURER VEL VELOCITY
ENGINEERS ESP EXTERNAL STATIC PRESSURE MOCP  MAXIMUM OVERCURRENT PROTECTION VFD VARIABLE FREQUENCY DRIVE
ATC AUTOMATIC TEMPERATURE CONTROL EWT ENTERING WATER TEMPERATURE MS/D COMBO MOTOR STARTER/DISCONNECT W WIDTH OR WATTS
ATV ATMOSPHERIC VENT F DEGREES FAHRENHEIT NPSH NET POSITIVE SUCTION HEAD W/ WITH
B BOILER FD FIRE DAMPER OR FLOOR DRAIN NTS NOT TO SCALE WB WET BULB
BAS BUILDING AUTOMATION SYSTEM FLA FULL LOAD AMPS OA OUTDOOR AIR e WATER COLUMN
BHP BRAKE HORSEPOWER FLEX FLEXIBLE OAT OUTDOOR AIR TEMPERATURE WG WATER GAUGE
Bl BINARY INPUT FPM FEET PER MINUTE oD OUTSIDE DIAMETER WPD WATER PRESSURE DROP
BMS BUILDING MANAGEMENT SYSTEM FS FLOW SWITCH P PRESSURE OR PRESSURE SENSOR XT EXPANSION TANK
BO BINARY OUTPUT FT FOOT/FEET PD PRESSURE DROP
BT BUFFER TANK GA GAUGE PH PHASE
BTU BRITISH THERMAL UNIT GAL GALLONS PHC PREHEAT COIL
BTUH BRITISH THERMAL UNIT PER HOUR GALV GALVANIZED PPM PARTS PER MILLION
CFM CUBIC FEET PER MINUTE GC GENERAL CONTRACTOR PRV PRESSURE REDUCING VALVE
CH CHILLER GPH GALLONS PER HOUR QTY QUANTITY
CHWP CHILLED WATER PUMP GPM GALLONS PER MINUTE R RADIUS, RISE, OR REMOVE
co CARBON MONOXIDE H HUMIDIFIER OR HEIGHT RA RETURN AIR
COo2 CARBON DIOXIDE H20 WATER RAT RETURN AIR TEMPERATURE
CONT CONTROLS, CONTINUED HD HEAD RCP REFLECTED CEILING PLAN
CP CONDENSATE PUMP HP HORSEPOWER RH RELATIVE HUMIDITY, REHEAT
Ccu CONDENSING UNIT HVAC HEATING, VENTILATION, AND RHC REHEAT COIL
Cv VALVE COEFFICIENT AIR-CONDITIONING RPM REVOLUTIONS PER MINUTE
DB DRY BULB HWT HEATING WATER TEMPERATURE SA SUPPLY AIR
DEG DEGREE IN INCH SAT SUPPLY AIR TEMPERATURE
DI DIGITAL INPUT KW KILOWATT SCH SCHEDULE
DIA DIAMETER L LOUVER SEC SECONDS
DMSS DUCTLESS MINI-SPLIT SYSTEM LAT LEAVING AIR TEMPERATURE SF SUPPLY FAN OR SQUARE EOOT
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21.

22.

MECHANICAL GENERAL NEW
WORK NOTES

ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH APPLICABLE
STATE CODES AND REGULATIONS. MECHANICAL EQUIPMENT SHALL BE
SELECTED TO MEET OR EXCEED THE REQUIREMENTS OF THE STATE
ENERGY CONSERVATION CODE. MECHANICAL WORK SHALL COMPLY WITH
PROJECT SPECIFICATIONS.

FURNISH AND INSTALL ALL INCIDENTAL ACCESSORIES REQUIRED TO MAKE
THE MECHANICAL WORK COMPLETE AND OPERATIONAL.

CONTRACTOR SHALL BE RESPONSIBLE FOR INSPECTING, TESTING AND
VERIFYING CONTROL SEQUENCES, LINE BY LINE, AND VERIFYING
OPERATION OF THE EQUIPMENT. ALL EQUIPMENT, VALVES, DAMPERS
ACTUATORS, ETC. SHALL BE FUNCTIONAL PRIOR TO FINAL
COMMISSIONING. COORDINATE WITH ELECTRICAL AND TAB
CONTRACTORS. REFER TO SECTION 239000 FOR MORE DETAIL.

THESE DRAWINGS ARE DIAGRAMMATIC. EXACT EQUIPMENT LOCATIONS
AND DUCT AND PIPING ROUTING SHALL BE COORDINATED WITH THE
BUILDING AND SITE CONDITIONS. THE ACTUAL EQUIPMENT AND MINIMUM
CLEARANCE DIMENSIONS SHALL BE VERIFIED WITH THE SUPPLIERS.
FITTINGS NOT SHOWN ON THE DRAWINGS MIGHT BE REQUIRED.

EQUIPMENT, DUCTWORK, PIPING AND CONDUIT LAYOUT SHALL BE
COORDINATED WITH BUILDING COMPONENTS AND OTHER TRADES PRIOR
TO INSTALLATION. THE SYSTEM SHALL BE NEATLY ARRANGED TO
MAXIMIZE SPACE ABOVE CEILINGS AND WITHIN CHASES. MAINTAIN
MINIMUM EQUIPMENT AND DEVICE MAINTENANCE CLEARANCES. DEVICES
SHALL BE READILY MAINTAINABLE. METERS AND GAGES SHALL BE
ORIENTED FOR BEST VIEW. INSTALLED MATERIALS NOT COORDINATED
SHALL BE REMOVED AND REINSTALLED AT NO ADDITIONAL COST.

DUCT OFFSETS SHALL BE MADE AT 15 OR 30-DEGREE ANGLES WHERE
POSSIBLE BUT AT NEVER MORE THAN 45-DEGREES.

WALL-MOUNTED CONTROL SENSORS SHALL BE INSTALLED AT 48-INCHES
ABOVE THE FLOOR TO THE TOP OF SENSOR. COORDINATE EXACT
LOCATIONS WITH LIGHT SWITCHES. WHEN BOTH ARE INDICATED
ADJACENT TO A DOOR, LOCATE THE SWITCH CLOSEST TO THE DOOR AND
THE SENSOR WITHIN 12-INCHES OF THE SWITCH.

CONTROL AND ALARM DEVICES SHALL BE INSTALLED IN BACK-BOXES
WITHIN NEW AND EXISTING WALLS. SURFACE-MOUNTED CONDUIT AND
RACEWAY WILL NOT BE ACCEPTED EXCEPT FOR EXISTING SOLID
CONCRETE WALLS. DEVICE BACK-BOXES IN FIRE-RATED WALLS SHALL
HAVE FIRESTOP PUTTY PADS OR EQUIVALENT UL-LISTED INSTALLATION.

INSTALL PENETRATIONS OF LIFE-SAFETY RATED ASSEMBLIES PER
APPROVED UL-LISTED DETAIL IN ACCORDANCE WITH THE BUILDING CODE.

INSTALL LIFE-SAFETY (FIRE, SMOKE AND COMBINATION FIRE AND SMOKE)
DAMPERS IN RATED ASSEMBLIES PER UL-LISTED DETAIL IN ACCORDANCE
WITH THE BUILDING CODE AND MANUFACTURERS LISTING
REQUIREMENTS.

PROVIDE A DUCT ACCESS DOOR FOR EACH DUCT-MOUNTED DEVICE
REQUIRING MAINTENANCE OR INSPECTION. REFER TO SECTION 23 33 00
FOR DOOR SIZING REQUIREMENTS. COORDINATE CEILING AND WALL
ACCESS DOORS WITH DUCT ACCESS DOORS.

HVAC PIPING SHALL BE NO LESS THAN 3/4-INCH, EXCEPT REFRIGERANT
PIPING.

ALL MOTORIZED EQUIPMENT SHALL BE CONNECTED TO DUCTWORK OR
PIPING WITH FLEXIBLE CONNECTIONS.

ROOF MODIFICATIONS AND REPAIRS SHALL MEET THE REQUIREMENTS OF
THE ROOF WARRANTY.

EXTEND POWER CONDUIT AND WIRING FROM DEDICATED POWER
SOURCES TO CONTROL EQUIPMENT AND DEVICES. COORDINATE POWER
SOURCES WITH ELECTRICAL CONTRACTOR.

PIPING BRANCHES FROM MAINS TO HEATING AND COOLING COILS SHALL
MATCH SCHEDULED SIZES UNLESS OTHERWISE NOTED.

MAINTAIN MINIMUM 36-INCH CLEARANCE FOR 120/208V POWER OR 42-INCH
CLEARANCE FOR 277/480V POWER AS REQUIRED BY THE NATIONAL
ELECTRIC CODE FOR ELECTRICAL EQUIPMENT AND TO PROVIDE
MAINTENANCE ACCESS.

FIELD VERIFY EXACT PIPING SIZES AND FLOW DIRECTIONS PRIOR TO
CONNECTING TO PIPING SYSTEM.

EXPOSED DUCT, PIPING AND CONDUIT SHALL BE PRIMED AND PAINTED TO
MATCH ADJACENT SURFACES. REFER TO SPECIFICATIONS FOR DETAILED
REQUIREMENTS.

SCHEDULE ALL SERVICE DISRUPTIONS AND SHUTDOWNS WITH THE
OWNER NO LESS THAN 2 WEEKS PRIOR.

AIR HANDLING UNIT INTAKES SHALL BE SEPARATED BY MINIMUM 10 FEET
FROM EXHAUST FANS, EXHAUST VENTS, FLUES, PLUMBING VENTS, ETC.

EXISTING DUCTWORK AND PIPING SHOWN ARE BASED ON AS-BUILT
DRAWINGS AND EXISTING CONDITIONS NOTED TO THE BEST OF
ENGINEER'S ABILITY DURING DESIGN. CONTRACTOR SHALL BE
RESPONSIBLE FOR FIELD-VERIFYING ALL EXISTING MECHANICAL ITEMS
SHOWN PRIOR TO COMMENCING WORK.

10.

11.

12.

13.

MECHANICAL GENERAL DEMOLITION
WORK NOTES

VERIFY PROJECT SITE EXISTING CONDITIONS PRIOR TO BID. EXISTING
CONDITIONS INDICATED IN THESE DOCUMENTS ARE APPROXIMATE AND
DO NOT INCLUDE EVERY COMPONENT.

RECORD EXISTING CONDITIONS PRIOR TO THE START OF WORK. REPAIR
DAMAGES RESULTING FROM PROJECT WORK.

COORDINATE MATERIALS TO BE RETAINED BY THE OWNER PRIOR TO THE
START OF DEMOLITION WORK. RETAINED MATERIALS SHALL BE
DELIVERED TO A POINT DESIGNATED BY THE OWNER WITHIN A 10-MILE
RADIUS OF THE PROJECT SITE. PROPERLY DISPOSE OF ALL REMAINING
DEMOLITION MATERIALS. COMPLY WITH MATERIAL RECYCLING
REQUIREMENTS. DO NOT ABANDON IN PLACE ANY ITEMS IDENTIFIED TO
BE REMOVED UNLESS OTHERWISE NOTED.

THE SCOPE OF DEMOLITION FOR ITEMS TO BE REMOVED INCLUDES
ASSOCIATED SUPPORTS, POWER CONNECTIONS, CONTROLS, CONDUIT,
ETC.

PERFORM ALL DEMOLITION INDICATED INCLUDING THAT REQUIRED TO
INSTALL NEW WORK. REMOVE AND REINSTALL MATERIALS TO REMAIN AS
NEEDED WHERE REQUIRED TO PERFORM DEMOLITION OR TO INSTALL
NEW WORK. REPAIR DAMAGED SURFACES TO MATCH EXISTING
ADJACENT SURFACES.

REMOVE DUCT, PIPING AND CONDUIT BACK TO POINTS INDICATED.
PREPARE OPEN ENDS FOR CONNECTION TO NEW WORK INDICATED OR
CAP.

REPAIR DAMAGE TO ANY OPENINGS IN LIFE-SAFETY RATED ASSEMBLIES
CREATED BY THE DEMOLITION WORK PER APPROVED UL-LISTED DETAIL IN
ACCORDANCE WITH THE BUILDING CODE.

PIPING AND CONDUIT TO BE REMOVED THAT IS LOCATED BELOW
CONCRETE SLAB-ON-GRADE FLOORS OR WITHIN CONCRETE SOLID OR
BLOCK WALLS MAY BE ABANDONED IN PLACE UNLESS NECESSARY TO
INSTALL NEW WORK OR NOTED OTHERWISE. WHEN ABANDONING CUT
PIPING OR CONDUIT BACK AT LEAST 1-INCH BEHIND THE SURFACE, PLUG
THE ENDS AND PATCH THE SURFACE WITH SIMILAR MATERIAL.

CAPTURE AND RECYCLE REFRIGERANT FROM HVAC EQUIPMENT. COMPLY
WITH THE EPA REFRIGERANT RECYCLING REQUIREMENTS.

REMOVE AND REINSTALL LAY-IN CEILING TILES AND GRID AS NEEDED TO
PERFORM CONTRACT WORK. STORE CEILING MATERIALS IN A CLEAN DRY
PLACE. REPLACE DAMAGED TILES WITH NEW TO MATCH. SELECT ONE
ROOM TO INSTALL ALL NEW TILE AND GRID TO PROVIDE THE TILES
NEEDED TO REPLACE DAMAGED TILES IN OTHER SPACES.

DURING RENOVATION, MAINTAIN OPERATION OF EXISTING CONTROL
SYSTEMS AND COMPONENTS OUTLINED ON CONTROLS DRAWINGS AND IN
THE SEQUENCE OF CONSTRUCTION NOTES ON THIS DRAWING. AT EACH
PHASE RE-VERIFY OPERATION OF REMAINING CONTROLLED DEVICES
AFTER REMOVAL WORK IS COMPLETE.

EXISTING SYSTEMS SERVING AREAS OCCUPIED DURING CONSTRUCTION
AND SYSTEMS EXPLICITLY INDICATED SHALL BE KEPT IN OPERATION BY
TEMPORARY MEANS. TEMPORARY MEANS INCLUDES TEMPORARY
BYPASSES OR CONNECTIONS TO BUILDING SYSTEMS AND / OR
CONNECTIONS TO TEMPORARY EQUIPMENT. ALL TEMPORARY MEANS,
MATERIALS AND EQUIPMENT SHALL BE INCLUDED IN THE CONTRACT
UNLESS OTHERWISE NOTED.

CONTRACTOR SHALL PERFORM PRE-READ TAB AND SUBMIT TAB REPORT
TO ENGINEER PRIOR TO COMMENCING DEMOLITION THIS IS A CRITICAL,
NON-NEGOTIABLE STEP OF THE WORK SCOPE THAT SHALL NOT BE
OVERLOOKED. REFER TO TEST AND BALANCE (TAB) DESCRIPTION ON
MO0.03 AND SECTION 230593 "TESTING ADJUSTING AND BALANCING".

HAZARDOUS MATERIAL NOTES

HAZARDOUS MATERIALS WARNING HAZARDOUS MATERIALS ARE ANTICIPATED
TO BE ON SITE. REFER TO THE HAZARDOUS MATERIALS TESTING REPORT
PROVIDED BY THE OWNER PRIOR TO THE START OF WORK. IF UNCOVERED
MATERIALS ARE SUSPECTED OF CONTAINING ASBESTOS, LEAD-BASED PAINT,
PCB’'S OR ANY OTHER HAZARDOUS MATERIAL, STOP WORK IN THAT AREA AND
REPORT THE CONCERN TO THE CONSTRUCTION MANAGER, OWNER, ARCHITECT
AND ENGINEER IMMEDIATELY.
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GENERAL PROJECT INFORMATION AND CRITICAL SYSTEMS REQUIREMENTS
GENERAL

RADFORD UNIVERSITY PLANS TO FULLY RENOVATE THE ALLEN BUILDING HVAC
SYSTEMS. THIS WORK WILL BE PERFORMED IN TWO CONSECUTIVE PROJECT
PHASES UNDER SEPARATE CONTRACTS. THIS PROJECT, THE "ALLEN BUILDING
ELECTRICAL IMPROVEMENTS" IS THE FIRST PROJECT PHASE AND CONSISTS OF
UPGRADES TO THE BUILDING ELECTRICAL SYSTEMS TO SUPPORT THE HVAC
RENOVATION, AND THE DEMOLITION AND REPLACEMENT OF THE CENTRAL CHILLED
WATER AND HEATING HOT WATER SYSTEMS AND ASSOCIATED EQUIPMENT AND
CONTROLS. PHASE 1 PROJECT SCOPE IS GENERALLY LOCATED IN GROUND FLOOR
MECHANICAL ROOM 002 AND ON THE BUILDING EXTERIOR.

THE SECOND PHASE RENOVATION PROJECT WILL BE PERFORMED BY OTHERS IN THE
FUTURE, UNDER A SEPARATE CONTRACT. FUTURE PHASE 2 PROJECT SCOPE WILL
INCLUDE DEMOLITION AND REPLACEMENT OF THE REMAINING BUILDING HVAC
SYSTEMS NOT INCLUDED UNDER THIS PHASE 1 PROJECT.

CRITICAL SYSTEMS REQUIREMENTS

THE ALLEN BUILDING IS A FULL-SERVICE EMERGENCY FIRST-RESPONSE POLICE
DEPARTMENT SERVING THE RADFORD UNIVERSITY COMMUNITY. AS SUCH, PORTIONS
OF THE BUILDING AND ASSOCIATED SYSTEMS MUST REMAIN OPERATIONAL AT ALL
TIMES. THIS INCLUDES THE FOLLOWING:

1. EMERGENCY COMMUNICATIONS ROOM 132 THIS DISPATCH ROOM WILL BE
OCCUPIED AT ALL TIMES DURING CONSTRUCTION. ROOM CONTAINS CRITICAL
EMERGENCY COMMUNICATION, FIRE, DATA, AND SECURITY EQUIPMENT WHICH
REQUIRES CONTINUOUS POWER AND HVAC. CONTINUOUS HVAC TO THE ROOM
SHALL BE MAINTAINED VIA EXISTING FAN COIL UNIT FC2215 AND DUCTLESS MINI-
SPLIT SYSTEM DMSS-2(E)/CU-2(E).

2. RADIO ROOM 016: RADIO ROOM CONTAINS CRITICAL EMERGENCY
COMMUNICATION, FIRE, DATA, AND SECURITY EQUIPMENT WHICH REQUIRES
CONTINUOUS POWER AND HVAC. CONTINUOUS HVAC TO THE ROOM SHALL BE
MAINTAINED BY EXISTING DUCTLESS MINI-SPLIT SYSTEM, DMSS-1(E)/CU-1(E).

3. BUILDING AUTOMATION SYSTEM (BAS) EXISTING BAS FUNCTIONALITY FOR
CONTROL AND MONITORING OF EQUIPMENT AND DEVICES UNRELATED TO THE
HVAC REPLACEMENT WORK SCOPE SHALL BE KEPT IN CONTINUOUS OPERATION
BY TEMPORARY MEANS. ALL TEMPORARY MEANS, MATERIALS AND EQUIPMENT
SHALL BE INCLUDED IN THE CONTRACT UNLESS OTHERWISE NOTED.

4. BAS CONNECTION TO CAMPUS SERVER THE EXISTING NETWORK INTERFACE
BETWEEN THE BUILDING AUTOMATION SYSTEM AND THE CAMPUS
SUPERVISORY SERVER SYSTEM SHALL BE MAINTAINED TO SUPPORT CRITICAL
COMMUNICATIONS UNTIL WORK IS COMPLETE AND ALL COMMUNICATIONS HAVE
BEEN RELOCATED TO THE NEW BUILDING AUTOMATION SYSTEM/HEAD END.
REFER TO KEYNOTE 4 ON THIS DRAWING FOR EXISTING SUPERVISORY
NETWORK INTERFACE LOCATION IN MECHANICAL ROOM 002.

5. EMERGENCY OUTDOOR AIR ISOLATION SWITCH BAS INTERFACE AND
FUNCTIONALITY OF THE CAMPUS-WIDE EMERGENCY OUTDOOR AIR INTAKE
ISOLATION SWITCH LOCATED IN EMERGENCY COMMUNICATIONS 132 SHALL BE
MAINTAINED THROUGHOUT CONSTRUCTION. REFER TO KEYNOTE 2 ON M1.21
FOR OA SHUTDOWN SWITCH LOCATION.

6. CAMPUS ELECTRIC METER INTERFACE THE CAMPUS-WIDE ELECTRIC SERVICE
UTILITY METER IS LOCATED IN THE RADFORD CITY ELECTRIC SUBSTATION,
DIRECTLY ADJACENT TO THE ALLEN BUILDING. EXISTING ELECTRIC METER
CONNECTIONS TO THE SUBSTATION MUST BE MAINTAINED. THIS IS WHAT
CONTROLS THE ENERGY SAVINGS/DEMAND LIMITING CONTROLS ON CAMPUS.
THE EXISTING CONNECTION TO THE DEMAND RESPONSE VENDOR (CURRENTLY
VOLTUS ENERGY) MUST ALSO BE MAINTAINED. THIS IS HOW RADFORD
UNIVERSITY PROVIDES DATA FOR DEMAND RESPONSE PARTICIPATION IN THE
VIRGINIA ENERGY DEPARTMENT PROGRAM. REFER TO KEYNOTES 3 AND 10 ON
THIS SHEET FOR ADDITIONAL INFORMATION.

7. BUILDING ELECTRIC METER INTERFACE ALLEN BUILDING ELECTRIC METER
INTERFACE FROM PANEL MDP TO BAS MUST BE MAINTAINED. REFER TO
KEYNOTE 12 ON THIS SHEET.

8. OWNER COORDINATION: CONTRACTOR SHALL COORDINATE THE SEQUENCE OF
ALL WORK WITH THE OWNER/OCCUPANTS TO MINIMIZE DISRUPTION. REFER TO
GENERAL MECHANICAL NOTES ON M0.02 FOR ADDITIONAL REQUIREMENTS.

PIPING SYSTEM FLUSHING NOTES

THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR CHILLED WATER AND
HOT WATER HYDRONIC PIPING SYSTEMS FLUSHING AND TESTING, SUBJECT TO THE
CRITERIA OUTLINED HEREIN AND THE REQUIREMENTS OF SECTION "230555 - HVAC
PIPING SYSTEMS FLUSHING AND TESTING?

EACH BUILDING HYDRONIC SYSTEM LOOP PIPING SHALL BE CLEANED AND FLUSHED
PRIOR TO STARTING WORK ON THE RESPECTIVE SYSTEM. REFER TO SEQUENCE OF
CONSTRUCTION NOTES ON THIS DRAWING FOR FLUSHING PROCEDURE
CONSTRUCTION SEQUENCE. CONTRACTOR SHALL SUBMIT A DELEGATED-DESIGN
SUBMITTAL WITH DETAILED FLUSHING AND TESTING PLAN FOR REVIEW AND
APPROVAL OF THE ENGINEER AND OWNER.

GENERAL PROCEDURES FOR PRELIMINARY AND FINAL FLUSHING SHALL INCLUDE AN
INITIAL SYSTEM CLEANING PERIOD, OPERATING THE SYSTEM PUMPS WITH A PRE-
CLEANING CHEMICAL AGENT TO REMOVE SYSTEM DEPOSITS, AND CONCURRENT
BLOWDOWN OF ALL SYSTEM AND EQUIPMENT STRAINERS. FOLLOWING CLEANING
AND BLOWDOWN, THE SYSTEM SHALL BE DRAINED, REFILLED, AND RE-FLUSHED
UNTIL WATER IS WITHIN TOLERANCES SPECIFIED IN SECTION 230555.

THE FOLLOWING CRITERIA SHALL APPLY:

1. THE PROCESS OF CLEANING SHALL BE PERFORMED AND MONITORED BY A
QUALIFIED COMMERCIAL WATER TREATMENT COMPANY. A FULL REPORT OF
CLEANING WITH ANALYSIS SHALL BE SUBMITTED.

2. EXISTING BASE MOUNTED CONSTANT VOLUME PUMPS SERVING THE HYDRONIC
SYSTEMS MAY BE USED FOR CLEANING AND FLUSHING.

3. STRAINER BLOW-DOWN PROCESS SHALL INCLUDE STRAINERS AT ALL FAN COIL
UNITS, OUTDOOR AIR UNIT OAU-1, SYSTEM PUMPS, CHILLER, AND HW HEAT
EXCHANGER. FINE MESH STRAINERS SHALL BE INSTALLED AT THE SYSTEM
PUMP SUCTION DIFFUSERS FOR THE DURATION OF THE FLUSHING PROCESS.

4. ALL EXISTING EQUIPMENT COILS ARE EQUIPPED WITH A 3-WAY CONTROL
VALVE. CONTROL VALVES SHALL BE MODULATED TO FULLY BYPASS THE COIL
FOR THE DURATION OF THE FLUSHING PROCESS.

5. ALL SYSTEM WATER AND CHEMICAL CLEANERS SHALL BE DRAINED TO THE
SANITARY SEWER SYSTEM.

6. ALL CHEMICALS SHALL BE APPROVED BY THE OWNER IN WRITING PRIOR TO USE
AND SHALL BE COMPATIBLE WITH OWNER'S PRESENT PROGRAM AND WITH
EXISTING SYSTEM PIPING, EQUIPMENT, SENSORS, AND OTHER COMPONENTS.

7. NO HAZARDOUS CHEMICALS SHALL BE USED. MSDS FOR ALL CHEMICALS TO BE
USED SHALL BE SUBMITTED FOR REVIEW AND APPROVAL, PRIOR TO DELIVERY
OF CHEMICALS TO SITE.

8. ALL EMPTY CHEMICAL DRUMS, TEMPORARY EQUIPMENT, AND ASSOCIATED
DEBRIS SHALL BE REMOVED AT COMPLETION OF JOB.

CENTRAL PLANT REPLACEMENT - SEQUENCE OF CONSTRUCTION

THE ALLEN BUILDING WILL REMAIN OCCUPIED DURING CONSTRUCTION. THE
BUILDING'S CENTRAL HEATING AND COOLING SYSTEMS WILL BE CONSECUTIVELY
REPLACED IN THE RESPECTIVE SUMMER AND WINTER PERIODS WHEN EACH SYSTEM
IS NOT REQUIRED FOR OCCUPANT COMFORT.

PLEASE NOTE THAT THE FOLLOWING SEQUENCE IS NOT MEANT TO SERVE AS STEP-
BY-STEP INSTRUCTIONS FOR THE CONTRACTOR. INSTEAD, IT IS MEANT TO SERVE AS
A GENERAL GUIDE FOR THE CONTRACTORS USE IN MAINTAINING CONTINUOUS
HEATING AND COOLING TO THE BUILDING AS SEASONALLY REQUIRED THROUGHOUT
THE DURATION OF THE CONSTRUCTION PROCESS.

CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THE MECHANICAL WORK
WITH THE ELECTRICAL WORK. ANY REQUIRED SHUTDOWN WORK SHALL BE
COORDINATED WITH THE OWNER A MINIMUM OF 2-WEEKS PRIOR TO THE PLANNED
SHUTDOWN.

HEATING PLANT REPLACEMENT - SUMMER 2026

1. PERFORM AIR AND WATER SYSTEM PRE-TAB OF EXISTING HEATING WATER
SYSTEM EQUIPMENT AND COILS TO ESTABLISH BASELINE PERFORMANCE OF
EXISTING HW SYSTEMS PRIOR TO START OF WORK.

2. ENLARGE MECHANICAL ROOM 002 SPACE INTO SAFETY STORAGE ROOM 001 AS
INDICATED ON ARCHITECTURAL DRAWINGS. DEMOLISH EXISTING PARTITION
WALL AND INSTALL NEW FIRE-RATED PARTITION WALL. UPGRADE EXISTING
MECHANICAL ROOM 002 WALLS TO FIRE-RATED CONSTRUCTION.

3. IN THE SPRING, WHEN BUILDING HEATING IS NO LONGER REQUIRED:

A.  FLUSH EXISTING BUILDING HW PIPING SYSTEMS. REFER TO PIPING
SYSTEMS FLUSHING NOTES ON THIS DRAWING AND SPECIFICATION
SECTION "230555 - HVAC SYSTEMS FLUSHING AND TESTING" FOR
REQUIREMENTS.

B. TAKE STEAM AND HEATING WATER SYSTEMS OFFLINE, DISCONNECT
BUILDING HW PIPING SERVICE MAINS AT MECHANICAL ROOM 002 WALL
AND DEMOLISH ALL HOT WATER PIPING AND ASSOCIATED EQUIPMENT IN
MECHANICAL ROOM 002 UP TO THE POINTS OF DISCONNECTION AT THE
ROOM WALL.

C. DISCONNECT BUILDING STEAM AND STEAM CONDENSATE SERVICE PIPING
AT ISOLATION VALVES LOCATED AT THE CENTRAL PLANT, AND DEMOLISH
ALL ABOVE GROUND STEAM AND STEAM CONDENSATE SYSTEMS
THROUGHOUT THE ALLEN BUILDING, COMPLETE WITH STEAM TO HW
EXCHANGER, HOT WATER PUMPS, CONDENSATE PUMPS, UNIT HEATERS,
MAKEUP AIR UNIT STEAM COIL, AND ALL ASSOCIATED PIPING AND
CONTROLS. RETURN STEAM PRV AND STEAM METER TO OWNER FOR
REUSE.

D. INFILL BELOW GROUND CONDENSATE BASIN IN MECH RM 002 AS
INDICATED ON STRUCTURAL DRAWINGS.

4. INSTALL TEMPORARY ELECTRIC HEATERS (UH-A TO UH-E AND RHC-1) TO
REPLACE DEMOLISHED STEAM HEATERS. TEMPORARY HEATERS TO REMAIN IN
SERVICE UNTIL CONSTRUCTION OF FUTURE PHASE 2 PROJECT (BY OTHERS).

5. INSTALL NEW HW PLANT, COMPLETE WITH BOILER(S), PROPANE STORAGE AND
SUPPLY PIPING, PRIMARY AND SECONDARY PUMPS, EXPANSION TANK, PIPING,
UNIT HEATERS, AND CONTROLS. CONNECT PLANT PIPING TO EXISTING BUILDING
HW SERVICE MAINS, FLUSH NEW PIPING, START PLANT, AND TAB NEW AND
EXISTING SYSTEM EQUIPMENT AND COILS.

COOLING PLANT REPLACEMENT- WINTER‘26-27

1. PERFORM AIR AND WATER SYSTEMS PRE-TAB OF EXISTING CHILLED WATER
SYSTEM EQUIPMENT AND COILS TO ESTABLISH BASELINE PERFORMANCE OF
EXISTING CHW SYSTEMS PRIOR TO START OF WORK.

2. IN THE FALL, WHEN BUILDING COOLING IS NO LONGER REQUIRED:

A.  FLUSH EXISTING BUILDING CHW PIPING SYSTEMS. REFER TO PIPING
SYSTEMS FLUSHING NOTES ON THIS DRAWING AND SPECIFICATION
SECTION "230555 - HVAC SYSTEMS FLUSHING AND TESTING" FOR
REQUIREMENTS.

B. TAKE CHILLED WATER PLANT OFFLINE, DISCONNECT BUILDING CHW
PIPING SERVICE MAINS AT MECHANICAL ROOM 002 WALL AND DEMOLISH
ALL CHILLED WATER PIPING AND ASSOCIATED EQUIPMENT AND CONTROLS
IN MECHANICAL ROOM 002 AND OUTSIDE, UP TO THE POINTS OF
DISCONNECTION AT THE MECHANICAL ROOM WALL.

3. INSTALL NEW CHW PLANT, COMPLETE WITH CHILLER, PUMPS, BUFFER TANK,
PIPING, AND CONTROLS. CONNECT PLANT PIPING TO BUILDING CHW SERVICE
MAINS, FLUSH NEW PIPING, START PLANT, AND TAB NEW AND EXISTING
EQUIPMENT AND COILS.

TEST AND BALANCE (TAB) DESCRIPTION
PRE-CONSTRUCTION TAB:

. PRE-READ TAB OF THE EXISTING CHILLED WATER AND HOT WATER SYSTEMS
SHALL BE PERFORMEDPRIOR TO THE START OF CONSTRUCTIONTO ESTABLISH
BASELINE PERFORMANCE. THIS INCLUDES READING CHW AND HW FLOWRATES
AT ALL EXISTING FAN COIL UNITS, AIR HANDLING UNITS, OUTDOOR AIR UNIT
OAU-1, HW/CHW PUMPS, HW HEAT EXCHANGER, AND CHILLER.

. PRE-READ TAB OF ALL EXISTING AIR SYSTEMS SHALL BE PERFORMEDPRIOR TO
START OF CONSTRUCTION TO ESTABLISH BASELINE PERFORMANCE. THIS
INCLUDES READING OUTLET AND EQUIPMENT AIRFLOWS AT ALL EXISTING FAN
COIL UNITS, AIR HANDLING UNITS, EXHAUST FANS, AND OUTDOOR AIR UNIT
OAU-1.

. CONTRACTOR SHALL SUBMIT PRE-READ TAB REPORTS FOR ENGINEER
APPROVAL PRIOR TO COMMENCING DEMOLITION.

FINAL TAB OF ALL HYDRONIC AND AIR SYSTEMS SHALL BE PERFORMED AT THE END
OF CONSTRUCTION TO CONFIRM CENTRAL PLANT PERFORMANCE AND TO VERIFY
BASELINE PERFORMANCE HAS BEEN RESTORED TO THE EXISTING SYSTEMS AND
EQUIPMENT.

REFER TO SECTION 230593 "TESTING ADJUSTING AND BALANCING" FOR DETAILED
REQUIREMENTS.

BULDING STEAM SERVICE DISCONNECTION SCOPE

ALL EXISTING STEAM AND CONDENSATE SYSTEM EQUIPMENT, PIPING AND
COMPONENTS IN THE ALLEN BUILDING WILL BE DEMOLISHED. BUILDING STEAM
SERVICE PIPING AND AND STEAM TUNNEL BETWEEN THE CAMPUS BOILER PLANT AND
ALLEN BUILDING WILL BE ABANDONED IN PLACE.

ALLEN BUILDING STEAM AND PUMPED CONDENSATE RETURN SERVICE PIPING IS
ROUTED IN A BELOW-GROUND STEAM TUNNEL WITH CRAWL ACCESS FROM THE
CAMPUS BOILER PLANT TO THE ALLEN BUILDING. THE BOILER PLANT IS LOCATED
APPROXIMATELY 350 FEET WEST OF THE ALLEN BUILDING AT THE WEST END OF EAST
MAIN STREET ACCESS ROAD. THE STEAM TUNNEL IS ROUTED BELOW THE ACCESS
ROAD FROM THE BOILER PLANT TO THE ALLEN BUILDING SERVICE ENTRANCE
LOCATED IN SAFETY STORAGE ROOM 001. EACH SERVICE LINE IS EQUIPPED WITH AN
ISOLATION VALVE AT THE STEAM TUNNEL ENTRANCE IN THE BOILER HOUSE.

PRIOR TO DEMOLITION OF THE ALLEN BUILDING STEAM SYSTEMS, THE EXISTING HIGH
PRESSURE STEAM AND PUMPED CONDENSATE RETURN SERVICE LINES SHALL BE
DISCONNECTED FROM THE PLANT MAINS AT THEIR RESPECTIVE BRANCH ISOLATION
VALVES AT THE BOILER PLANT SERVICE TUNNEL ENTRANCE. CONTRACTOR SHALL
PERMANENTLY CAP EACH ISOLATION VALVE AFTER DISCONNECTING THE BUILDING
SERVICE LINES.

CONTRACTOR IS ADVISED THAT ACCESS TO THE ISOLATION VALVES IN THE PLANT
TUNNEL ENTRANCE IS LIMITED AND WORK SCOPE ASSOCIATED WITH
DISCONNECTION AND CAPPING OF THE BUILDING BRANCH LINES REQUIRES
CONFINED SPACE WORK. ALL PERSONNEL SHALL BE PROPERLY TRAINED FOR
CONFINED SPACE WORK AND CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING
A "CONFINED SPACE ENTRY PERMIT" FROM THE UNIVERSITY PRIOR TO COMMENCING
THE WORK.

FOLLOWING SERVICE LINE ISOLATION AND CAPPING AT THE BOILER HOUSE,
CONTRACTOR SHALL DISCONNECT AND CAP THE LINES IN THE STEAM TUNNEL AT
THE ALLEN BUILDING, DIRECTLY OUTSIDE SAFETY STORAGE ROOM 001 WHERE
INDICATED ON DRAWING 1/M1.12. ALL STEAM AND CONDENATE PIPING WITHIN THE
BUILDING SHALL THEN BE DEMOLISHED FROM THE POINT OF DISCONNECTION AS
INDICATED ON THE DRAWINGS.
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EXISTING BAS PANELS TO REMAIN. CONTRACTOR TO PROTECT
PANEL AND MAINTAIN POWER AND CRITICAL DATA
CONNECTIONS THROUGHOUT CONSTRUCTION.

EXISTING BAS UPS PANEL TO BE RELOCATED. CONTRACTOR TO
PROTECT PANEL AND MAINTAIN POWER AND DATA
CONNECTIONS THROUGHOUT CONSTRUCTION. EXTEND
CONDUIT AND WIRING AND MOUNT UPS PANEL ON WALL BELOW
EXISTING BAS PANEL NOTED IN KEYNOTE #1 ON THIS SHEET.
CONTRACTOR TO TEST UPS BATTERY AND REPLACE OR
UPGRADE UPS AS REQUIRED TO MAINTAIN POWER TO BAS
EQUIPMENT FOR A POWER LOSS DURATION OF 30 MINUTES OR
GREATER.

EXISTING CAMPUS-WIDE ELECTRIC UTILITY DEMAND RESPONSE
CONTROL PANEL TO REMAIN ("VOLTUS" IS THE CURRENT
CAMPUS DEMAND RESPONSE VENDOR). CONTRACTOR TO
PROTECT PANEL AND MAINTAIN POWER AND DATA
CONNECTIONS THROUGHOUT CONSTRUCTION. FIELD-VERIFY
DATA CABLE ROUTING PRIOR TO START OF CONSTRUCTION.
REFER TO "CRITICAL SYSTEMS REQUIREMENTS" NOTES ON THIS
SHEET FOR ADDITIONAL INFORMATION.

EXISTING SSI NETWORK INTERFACE PANEL TO CAMPUS
SUPERVISORY SERVER. CONTRACTOR TO PROTECT PANEL AND
MAINTAIN POWER AND DATA CONNECTIONS THROUGHOUT
CONSTRUCTION. DISCONNECT POWER AND DEMOLISH
FOLLOWING INSTALLATION AND FINAL COMMISSIONING OF NEW
BUILDING AUTOMATION SYSTEM AND NETWORK INTERFACE TO
CAMPUS SUPERVISORY SERVER. COORDINATE DEMOLITION
WITH WORK SEQUENCE.

EXISTING EXTERIOR LIGHTING RELAY PANEL 'FC' TO REMAIN.
CONTRACTOR TO PROTECT PANEL AND MAINTAIN POWER AND
CONTROL CONNECTIONS THROUGHOUT CONSTRUCTION.
COORDINATE RECONNECTION OF EXISTING CONTROL POINTS TO
NEW BAS WITH CONSTRUCTION SEQUENCE. REFER TO M7.03.

THIS ROOM TO REMAIN FULLY OPERATIONAL AT ALL TIMES
DURING CONSTRUCTION. REFER TO "CRITICAL SYSTEMS
REQUIREMENTS" NOTES ON THIS SHEET FOR ADDITIONAL
INFORMATION.

REFER TO PHOTOGRAPH 1 ON THIS SHEET FOR EXISTING
CRITICAL COMPONENTS IN THIS CORNER OF MECHANICAL ROOM
002 THAT REQUIRE PROTECTION AND CONTINUOUS POWER AND
DATA CONNECTIONS THROUGHOUT CONSTRUCTION.

EXISTING BAS PANEL.
NEW BAS PANEL.

APPROXIMATE ROUTING OF EXISTING ELECTRIC METER
CONNECTION TO THE RADFORD CITY ELECTRIC SUBSTATION.
CONTRACTOR TO VERIFY EXACT LOCATION WITH OWNER PRIOR
TO STARTING DEMOLITION AND PROTECT ROUTING AND
CONNECTIVITY THROUGHOUT CONSTRUCTION. REFER TO
"CRITICAL SYSTEMS REQUIREMENTS" NOTES ON THIS SHEET
FOR ADDITIONAL INFORMATION.

CAMPUS OA INTAKE EMERGENCY CLOSURE/RESET SWITCH.
CONTRACTOR TO PROTECT SWITCH PRIOR TO STARTING
DEMOLITION AND MAINTAIN SWITCH ACCESS, FUNCTIONALITY
AND BAS INTERFACE THROUGHOUT CONSTRUCTION.

ALLEN BUILDING ELECTRIC METER IN EXISTING PANEL MDP.
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GENERAL NOTES:

1. REFER TO M0.02 FOR GENERAL MECHANICAL
DEMOLITION AND NEW WORK NOTES.

# KEY NOTES

1 EXISTING AIR HANDLING UNIT TO REMAIN.

2 DEMOLISH STEAM UNIT HEATER / CONVECTOR/
RADIATOR COMPLETE WITH ALL ASSOCIATED
LPS/LPC PIPING, SUPPORTS AND ACCESSORIES.
DISCONNECT POWER, AND DEMOLISH CONTROL
WIRING AND CONDUIT BACK TO CONTROL PANEL.

3 EXHAUST FAN TO REMAIN.
BAS PANEL TO REMAIN.

5 CONTRACTOR SHALL PRE-READ SUPPLY AIR
OUTLET CFM PRIOR TO COMMENCING DEMOLITION.
TYPICAL OF ALL EXISTING SUPPLY AIR SYSTEM
OUTLETS IN THE BUILDING.

6 CONTRACTOR SHALL PRE-READ RETURN AIR
OUTLET CFM PRIOR TO COMMENCING DEMOLITION.
TYPICAL OF ALL EXISTING RETURN AIR SYSTEM
OUTLETS IN THE BUILDING.

7 CONTRACTOR SHALL PRE-READ EXHAUST AIR
OUTLET CFM PRIOR TO COMMENCING DEMOLITION.
TYPICAL OF ALL EXISTING EXHAUST AIR SYSTEM
OUTLETS IN THE BUILDING.

8 CONTRACTOR SHALL PRE-READ AHU-1 HW AND CHW
COIL PERFORMANCE AND GPM PRIOR TO
COMMENCING DEMOLITION.

9 EXISTING HUMIDIFIER TO REMAIN.

10 EQUIPMENT LPC PIPING NOT SHOWN. CONTRACTOR
TO FIELD-VERIFY EXACT ROUTING AND DEMOLISH
FROM EQUIPMENT BACK TO CONDENSATE
RECEIVER.
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GENERAL NOTES:
1. REFER TO M0.02 FOR GENERAL MECHANICAL DEMOLITION
AND NEW WORK NOTES.
3 3 T n # KEY NOTES
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GENERAL NOTES:

1. REFER TO M0.02 FOR GENERAL MECHANICAL
DEMOLITION AND NEW WORK NOTES, AND SEQUENCE
OF CONSTRUCTION REQUIREMENTS.

2. REFER TO DETAILS FOR PROPANE PIPE SIZING AND
ISOMETRIC VIEW.
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a i d U Y U CONTROL WIRING AND CONDUIT BACK TO CONTROL PANEL.
E PREPARE CONCRETE PAD FOR EXPANSION AS SHOWN ON NEW

( [ WORK PLAN ON THIS DRAWING.

2 EXISTING CONDENSING UNIT TO REMAIN. Dewberry Engineers Inc.

16-INCHES 3 DEMOLISH HW AND CHW PUMPS. DISCONNECT ALL ASSOCIATED 200 Plartis Gomers Parkway
PIPING AND ACCESSORIES. DISCONNECT POWER, AND Charlotte, NC 28269-3797
E1 DEMOLISH CONTROL WIRING AND CONDUIT BACK TO CONTROL 704.509.9918

650 L-2(E) PANEL. NC License No. F-0929
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L 1212 EA— I PIPING AND ACCESSORIES. DISCONNECT POWER, AND
3 T DEMOLISH CONTROL WIRING AND CONDUIT BACK TO CONTROL DEB APROVAL
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SHOWN ON EXISTING SUPPORTS AND RECONNECT TO DCW AND

DHW SERVICE LINES. INSULATE NEW PIPING FROM WH TO

POINTS OF CONNECTION. COORDINATE BRANCH CIRCUIT DEI PROJECT NO: 50188025
WIRE/CONDUIT EXTENSION REQUIREMENTS WITH ELECTRICAL RADFORD PROJECT NO:  217-B5217-004
< CONTRACTOR.
a SHEET NO.
3
c WALL RATING LEGEND
©
0 ——1— 1-HR FIRE RATED WALL .
& —2—2— 2-HR FIRE WALL
§ —SB—SB— SMOKE PARTITIONS




Docusign Envelope ID: F45621E1-D6A6-4612-BBIE-DOE9989BDA46 1 2 3 4 5
STATE BUILDING OFFICIAL

GENERAL NOTES:
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N T 3 FC2230 (E) — FC2260 (E) T FLOWRATE TO GPM MEASURED DURING PRE-READ TAB. =
e 1 — 7  REINSTALL OAU-1 DISCHARGE AIR TEMPERATURE SENSOR '-U (D
ST ] T ié RN 5 IN DUCT AT LOCATION SHOWN AND RECONNECT TO BAS. Lo — =
WOMERS TOILET < T T ni 8  OAU-1 WILL BE TEMPORARILY OPERATED WITH WITHOUT A b=l — Z | Z O
L T STEAM PREHEAT COIL UNTIL PHASE 2 ALLEN BUILDING O v — < =
v INEE CHWS VNS > L] Ll o RENOVATION PROJECT IS COMPLETED. TO AVOID () LL] OM <
D DMSS-2(E) - i O |-| —CHWR— T8k N Il AN P WOMENS LOCKER > FREEZING THE CHILLED WATER COIL, CONTRACTOR SHALL Ld—q o | O E SE =2
- O wWr WS BN =N < L1 “5—0 120 BE REPONSIBLE FOR THE SEASONAL WINTER DRAINDOWN W = — rZ g
OF THE COIL. - oy W uwu =
<_¢_ﬁ]£ < SERGEANT 9  CONTRACTOR SHALL BALANCE SUPPLY AIR OUTLET CFM ﬁ - m — O 9 = g
MENS LOCKER - , 117 _ TO THE AIRFLOW MEASURED DURING PRE-READ TAB. < zZ2) g
Fc2215 () | 121 2 , mise TYPICAL OF ALL EXISTING SUPPLY AIR SYSTEM OUTLETS IN = = O = O 8 L
I 1 1 ) - , X 0 THE BUILDING. - LL] O 3
D e STAIRWAY-2 <a—/— FC2245 (E) ﬂ S 10 CONTRACTOR SHALL BALANCE RETURN AIR OUTLET CFM LLI 10O e O
1 1 004-2 , : Jg Q TO THE AIRFLOW MEASURED DURING PRE-READ TAB. 1 L] LL >
EMERGENCY COMMUNICATIONS = | /;/ 7 TYPICAL OF ALL EXISTING RETURN AIR SYSTEM OUTLETS | o
132 | i i IN THE BUILDING. < Y -+~
1 | /AN CLOSET [l = ! 1 11 CONTRACTOR SHALL BALANCE EXHAUST AIR OUTLET CFM
o | | A ! #C2255 (E) 1 TO THE AIRFLOW MEASURED DURING PRE-READ TAB.
|2« = - TYPICAL OF ALL EXISTING EXHAUST AIR SYSTEM OUTLETS
] - = z = - O IN THE BUILDING. T sEAL
) ) ) ) ) ) ! ) ) ) | 1 1 1 i YA
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TITLE

ROOF
MECHANICAL
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2 3 4 5
GENERAL NOTES:
1. REFER TO M0.02 FOR GENERAL MECHANICAL
DEMOLITION AND NEW WORK NOTES.
E OUTLINE OF LOW ROOF OUTLINE OF HIGH ROO
EF-3(E)
EF-4(E)
>
# KEY NOTES
(E) 10" TALL DAVIT 1 REFER TO M1.21 FOR EA DUCT CONTINUATION.
2 EXISTING COMMUNICATION ANTENNA.
K(E) VENT
(E) ELEVATOR
C OVERRUN TO‘\
REMAIN
— Q
(E)RD
(E) VENT ©
B
(E)RD (O
1 Scale 1/4|| = 1!_0|| _:_—
0) 2' 4 8
A
=
o
X
= WALL RATING LEGEND
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Docusign Envelope ID: F45621E1-D6A6-4612-BBOE-DOE9989BDA46 1 2 3 4 5
L= 0.25xD, 3" MIN. EXTERIOR WALL
L z
-~ 23 CAULK BETWEEN
yZ v Z S= FLANGE AND WALL
< <§( < <§( ! lc—D ECr) } WALL
S ) D ST vA MOUNTED
20 4 RECTANGULAR > 2o ROUND TAKE-OFF Lo ROUND TAKE-OFF — EXHAUST FAN
<5 g TAKE-OFF < xZ
~ O = QO ©)
OZ AN OZ L5
¥ o 1 ¥ e~ xq COORDINATE EXISTING WALL —_
@ 5 0 > 32 OPENING WITH FAN >
2 2, =3 MANUFACTURERS I
® REQUIREMENTS -+
BALANCING DAMPER WITH QUADRANT <+
AND STAND-OFF (OPPOSED BLADE IF o |
VA 12"X12" OR LARGER) VA o+
= = | ot
O O .
GRAVITY DAMPER SUPPLIEDBY — | o —
A FAN MANUFACTURER INSTALLED ERanny
IN WALL OPENING
RECTANGULAR ROUND TAKE-OFF ROUND TAKE-OFF
TAKE-OFF 2
A/
WALL COLLAR
NOTES: ANCHOR BOLTS
NOTES
1. FOR INSTALLATION ON SPLIT FACE BLOCK, GRIND AREA ON
1. PROVIDE 45° LATERAL WYE TAKE-OFFS. BLOCK SMOOTH WHERE WALL COLLAR SEATS, SHIM AND
CAULK AS REQUIRED.
2, WHEN SPACE DOES NOT ALLOW 45° LATERAL WYE TAKE-OFF, USE 90° CONICAL TEE CONNECTIONS.
2, ALL CAVITIES AROUND WALL OPENING SHALL BE FILLED SOLID
3. STRAIGHT IN FACTORY BUILT CONNECTIONS ARE PERMITTED FOR: WITH MORTAR.
A SINGLE DIFFUSER, GRILLE OR REGISTER RUNOUTS FOR EXHAUST OR RETURN AIR APPLICATIONS.
B. SINGLE DIFFUSER, GRILLE OR REGISTER RUNOUTS ON THE LOW PRESSURE SIDE OF TERMINAL BOXES. 3. WHERE EXHAUST FAN IS INSTALLED ON CAVITY WALL
CONSTRUCTION, CAVITY SHALL BE FILLED SOLID WITH
4, STANDOFF REQUIRED FOR DAMPER HANDLE ON ALL INSULATED DUCT. MORTAR ALL AROUND OPENING.
1 Scale: N.T.S. @ Scale: N.T.S.
HOT WATER RECTANGULAR DUCT
RETURN
20° MAX. (4 3/8" IN 12")
ON DIVERGING FLOW e STRAIGHT TAP ALLOWED FOR
AUTOIVIé\TIGC SINGLE DIFFUSER TAP FROM
BALANCIN
] AR FLOW . BALAN RECTANGULAR DUCT ONLY.
AIR FLOW IRFLO /
—/
| TO VENT PIT UNION VOLUME DAMPER WITH QUADRANT.
\ §< 0 2~ (TYPICAL)
30° MAX. ON CONTRACTING VIBRATION ISOLATIOR “ RIGID DUCT - FULL SIZE OF
FLOW (7" IN 12") CONTROL VALVE DIFFUSER NECK-INSULATE
TRANSITIONS AND OFFSETS 1/2" & HANGER ROD SUPPLY DUCT WITH DUCT ] N . . /
ANCHORED TO ROOF il WRAP ' N
STRUCTURE (TYPICAL) - '~ .
HOT WATER UNIT HOT WATER RN
/ AN
HEATER WITH FAN SUPPLY INSULATED ACOUSTICAL p N
-SEE SCHEDULE FLEX DUCT (6'-0" MAXIMUM
LENGTH). PROVIDE MINIMUM
ﬁgggi?%;ﬁbi?\l’gﬁm CONNECT WITH STAINLESS
STEEL ADJUSTABLE
"WORM GEAR" STRAPS.
SEAL WITH DUCT TAPE.
PIT BALL VALVE il
INSULATE BACK OF
STRAINER SUPPLY DIFFUSERS
NOTES: DIFFUSER OR GRILLE
L 1. PROVIDE VOLUME DAMPERS ON RUNOUTS TO ALL DIFFUSERS AND
NOTES: DRAIN GRILLES EXCEPT DO NOT INSTALL A VOLUME DAMPER ON A SUPPLY WHEN
THERE IS ONLY ONE SUPPLY OUTLET ON TERMINAL BOX.
LARGEST DIMENSION GOVERNS CONSTRUCTION T ST MANUAL MOTOR SWITCH AT FAN ) LOCATE DAMPER WHERE ACCESSIBLE
CROSS BREAK OR BEAD FOR DUCT PAGE 1-36 : : :
(SMACNA LOW PRESSURE STAND. 5th ED.) 2. SEE SCHEDULE FOR MOUNTING HEIGHT. 3. STANDOFF REQUIRED FOR DAMPER HANDLE ON ALL INSULATED DUCT.

10/22/2025 6:11:41 PM

DUCT TRANSITION

3 Scale: N.T.S.

P
I

3/8" PIPING

:

|
3/8" WELDOLET
FLOW —/—»

O

4"MIN.— UNION

QUARTER
TURN BALL

/Al VF
EXTEND TO

APPROVED
LOCATION

A

AL

MANUAL AIR VENT ON MAIN

HORIZONTAL H.W. UNIT HEATER

4

Scale: N.T.S.

SP

SP

DOUBLE VANE SCHEDULE

D H R1 R2 SP

GA

LARGE| >18" >18" | 4-1/2" | 2-1/4" | 3-1/4"

24

SINGLE VANE SCHEDULE

D H R SP

SMALL| <18" <18" 2" 1-1/2"

24

MAXIMUM UNSUPPORTED VANE
LENGTH LARGE DOUBLE VANE 72"

1. ' SINGLE VANES ALLOWED IN ELBOWS LESS THAN OR EQUAL TO 18" X 18".
2. TURNING VANES NOT REQUIRED IN ELBOWS SMALLER THAN 12" X 12"

DUCT MITERED 90° ELBOW

®)

Scale: N.T.S.

)/

14

Scale: N.T.S.

8

GRILLE AND DIFFUSER ASSEMBLY

5 Scale: N.T.S.

CARRIER PIPE

GUIDE CLAMP
INSULATION
GUIDE RING

NOTES:

1. GUIDE SHALL NOT BE
USED TO SUPPORT PIPE.

2. PROVIDE HANGERS FOR
PIPE SUPPORT. REFER TO
SECTION 230529 FOR
REQUIRMENETS.

2 1/4 2-4 (TYPICAL)

N

;

i

s

ANCHOR STUD OR STEEL
SUPPORT AS REQUIRED.

PIPE GUIDE

Scale: N.T.S.
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Docusign Envelope ID: F45621E1-D6A6-4612-BBOE-DOE9989BDA46 1 2 3 4 5
|
1/2" DIA. HANGER RODS ] BAND
- - - | WITH 36" MAX. SPACING
VENT ON EACH CHANNEL
FULL-SIZE EMERGENCY
|/ e A —E— 1 —
PRESSURE GAUGE, Y AV ) (NORMALLY CLOSED) H |
TYP. m A lé-']
INLINE PUMP Y PROVIDE L~ 1.5/8" 12 GAGE
STRAINER INSULATION SHIELD H CHANNEL OR 2" X
P&T PORT , AND INSERT FOR 2" X 1/4" ANGLE
- . ALL PIPING SIDE VIEW
ISOLATION [ ' ] - > )
VALVE TRIPLE DUTY VALVE |
| ISOLATION VALVE (TYP.) TRAPEZE HANGER FOR UP TO 1000
ISOLATION BUFFI%R TANK LBS. UNIFORM LOAD
% VALVE PT PORT (TYP.)
P |
N S '
F - |
INTERNAL BAFFLE PLATE
N j ] HANGER ROD HANGER ROD
E ) EE b@ﬂ 5<1—| INSULATION (VAPOR BARRIER
k o FLOOR | | / INSULATION TYPE IS REQUIRED FOR LOW
D/ w\\ TEMPERATURE PIPE)
—_—
FLOW 4" TALL CONCRETE PA FLOOR DRAIN PIPE | |
= g I
DRAIN LINE FULL SIZE OF PROVIDE HIGH COMPRESSIVE
TANK CONNECTION | _— SADDLE STRENGTH INSULATION INSERT
CONSTANT VOLUME IN-LINE PUMP (PHWP-1 & 2 BUFFER TANK PIPING 2 Q
1 ( ) 2 @D INSULATION SHIELD AT HANGER
Scale: N.T.S. Scale: N.T.S. lmmE :|
W

10/22/2025 6:11:42 PM

6

BUTTERFLY ISOLATION VALVE (LUG
STYLE). PROVIDE GEAR OPERATOR ON
VALVES 8" AND LARGER. PROVIDE CHAIN
WHEEL OPERATORS ON VALVES MOUNTED
OVER 8' ABOVE FLOOR (TYP).

PROVIDE BALL VALVES ON GAUGE PIPING.
(GAUGE COCKS ARE NOT ACCEPTABLE)
MOUNT GAUGE VALVES OUTSIDE OF
PUMP INSULATION COVER. (TYP.)

INSTALL HANGER AS CLOSE TO
PIPE ELBOW AS POSSIBLE

SUCTION PIPE

4

Y-STRAINER WITH 3/4" BALL VALVE DRAI

4

DRAIN CONNECTION

SUCTION DIFFUSER WITH STRAINER\% —

NEOPRENE ISOLATION PA

4" HOUSEKEEPING PAD.

PAINT OSHA YELLOW
FLOOR

EXISTING FLOOR DRAI

FLOOR MOUNTED IN

NN

LINE PUMP  (PCHWP-1, PCHWP-2, S

PUMPS USED FOR CHILLED

(NOT SHOWN). REFER TO
SPECIFICATIONS.

WATER APPLICATIONS SHALL
HAVE INSULATION ENCLOSURE

EI /DISCHARGE PIPE

BUTTERFLY ISOLATION VALVE (LUG
STYLE). PROVIDE GEAR OPERATOR
WITH MEMORY STOP. BALANCE SHALL
SET MEMORY STOP.

SPRING CHECK VALVE.

t ] $\4 MIN. DIAL GLYCERINE FILLED

’\PRESSURE GAUGE. (TYP.)
PT PORT (TYP.)

PROVIDE CONCENTRIC
REDUCERS WHERE REQUIRED.

LONG RADIUS

ELBOW

~ NN
PN

N

HWP-1, SHWP-2)

6" MAX PIPE

RISER CLAMP

— FILLI, VOID, OR CAVITY MATERIALS
EXISTING CONCRETE FLOOR

NOTE:

Scale: N.T.S.
| /
I I
| |
| |
| |
l |
o /
PR sl P
TR L N | RPN
| |
| |
I

40 STEEL PIPE.

INSULATION - SEE
SPECIFICATIONS

METAL SLEEVE- SCHEDULE

I
CORE DRILL CONCRETE FLOOR. USE A SAND

DAM WHILE DRILLING TO CONTROL FLOODING.

I
REFER TO APPROPORIATE UL DETAIL

LOCATE FLOOR SUPPORT MEMBERS AND ADJUST LOCATION OF FLOOR PENETRATIONS

AS NECESSARY TO AVOID ANY CONFLICTS WITH THESE MEMBERS.

FLOOR PIPE PENETRATION DETAIL

Scale: N.T.S.

14

EXTERIOR | “# * % Ty

~ | INTERIOR
FOUNDATION WALL o e CORE DRILLED WALL
\\ PENETRATION
e v PROVIDE
K e ESCUTCHEON
i — Ll 0 o L |
| N
| o PIPE OR CONDUIT
| N
| N
| N
|
] AR | MECHANICAL WALL
e SEAL
RESILIENT DTN
WATERPROOF CREPR IR
CAULKING ol /\V R
NOTES
1. APPLY EXTERIOR WALL WATER PROOFING UP TO AND AROUND THE
PIPING TO ENSURE WATER TIGHT SEAL.
2. IFWALL IS EXISTING, PATCH WATER PROOFING UP TO THE PIPING.

APPLY A SPRAY FLUID WATER PROOFING TO CONNECT EXISTING
WATERPROOF PATCH WITH NEW PENETRATION PIPING.

3. CONTRACTOR OPTION TO INCLUDE WATER STOP ANCHOR COLLAR AND

SLEEVE IN LIEU OF CORE DRILL.

BELOW GRADE EXTERIOR WALL PENETRATION

Scale: N.T.S.

ADJUSTABLE ROLLER HANGER

ADJUSTABLE CLEVIS HANGER

TYPICAL PIPE HANGERS

3

Scale: N.T.S.

1. ANCHOR SHALL NOT BE
USED TO SUPPORT PIPE.

2. PROVIDE HANGERS FOR
PIPE SUPPORT. REFER TO
SECTION 230529 FOR
REQUIRMENETS.

ANGLES MAY BE TURNED
EITHER WAY AS NECESSARY
TO PROVIDE LATERAL
MOVEMENT FOR HEIGHT

U

UNEQUAL LEG ANGLES 1.5
FEET LONG BY 1/2" THICK.
LEG LENGTH AS REQD.

1/4 - 2-4

PIPE

INSULATION

174 . 2-4

ADJUSTMENT. 3/16" »
BASE PLATE
3/8"X2X WIDTN |
REQD. | ( - =4
3/4" ANCHOR — - - - - T — - —
STUDS 4 MIN. L -
(REQUIRED WHERE | |
IMBEDDED IN ==
CONCRETE) a
PIPE O.D. +2" GALVANIZED C6X8.2 WITH
- - 1/2"X8"X8" PLATE, ATTACH
TO WALL WITH 4-1/2" X 6"
LONG EXPANSION ANCHOR
BOLTS AT EACH END. A
5 Scale: N.T.S.
DIGITAL THERMOSTAT WITH POWER CONNECTION ELECTRICAL CONTRACTOR TO
LED LIGHTS FOR POWER, MAKE FINAL CONNECTION TO HEAT TAPE.
CURRENT FLOW AND FAULT
CURRENT THERMOMETER HEAT TRACE CABLE: SET AT 40°F.
= OW POWER FAULT MECHANICAL CONTRACTOR TO
PRESSURE GAUGE /|  PROVIDE AND INSTALL HEAT TRACE
OGO IR C) CABLE AND ALL ACCESSORIES.
VALVE INSTALL PER MANUFACTURERS
1 1 T INSTRUCTIONS.
g THERMAL INSULATION
JACKET (TYP.)
v

WATER
JACKET
(TYPICAL)

O"\ |1

Y

N

g e
z e ~] | GRADE

| FROST
LINE

\

i

o0k w

AL

BELOW GRADE
PENETRATION

HEAT TRACE CABLE

END SEAL KIT

THERMAL INSULATION

END SEAL (TYPICAL)

GLASS TAPE OR
CABLE TIES (TYPICAL)

UNDERGROUND
LAGGING MUST BE
WATERPROOFED TO
PREVENT SEEPAGE
INTO THERMAL
INSULATION

SEAL THOROUGHLY
SELF-REGULATING

HEATER TRACE CABLE

COUPLED PIPE

| ) ]
PIPE STRAP (TYP.) END SEAL KIT

\ {

3 oH—1H\m

GLASS TAPE (TYP.)
SPLICE KIT

NOTES:

N

®© N

PROVIDE A TEE KIT WHEN CONNECTING THREE LENGTHS OF HEAT TRACE
CABLE TOGETHER.

INSTALL HEAT TRACE CABLE ON ALL DEVICES PER MANUFACTURER'S
RECOMMENDATIONS. THIS INCLUDES BUT IS NOT LIMITED TO VALVES, PUMPS,
TEES, ELBOWS AND SUPPORTS.

REFER TO HEAT TRACE SPECIFICATION 23 05 33 FOR ADDITIONAL INFORMATION.

PROVIDE INPUTS TO BAS AS SHOWN.

SEE SPECIFICATIONS FOR REQUIRED WATTS PER FOOT.

SEE MANUFACTURER'S DETAILS FOR SPECIFIC INSTALLATION REQUIREMENTS
ON PIPE, FITTINGS AND EQUIPMENT.

HEAT TRACING SHALL EXTEND A MINIMUM OF 1 FOOT BELOW FROST LINE.
REFER TO MISCELLANEOUS CONTROL POINTS ON CONTROL DRAWINGS FOR
ADDITIONAL REQUIREMENTS.

HEAT TRACE CONTROLS SHALL INCLUDE AUTOMATIC LOCK-OUT WHEN
OUTDOOR AIR TEMPERATURE RISES ABOVE 40°F.

8 Scale: N.T.S.
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AL-29-4C STAINLES PRESSURE GAUGE
STEEL VENT STACK
HOT WATER SUPPLY
THERMOMETER
DUCTED COMBUSTION AIR: Q . ~ WIRING AND CONDUIT PROVIDED
SEE PLANS FOR SIZE AND ROUTING -— b2 . BY ELECTRICAL CONTRACTOR
FLOW CONTROL VALVE g i (TYP.) o

)
/ASME PRESSURE RELIEF VALVE WHITE LETTERING @ %Egg Dewberrv®
E ON/OFF SWITCH PROVIDED BY
——FLUSHING BYPASS PIPE WITH VALVE e BAGKEROUND ELECTRICAL GONTRACTOR -
LABEL AS "B.A.S" (SEE SPECS, i
CONDENSATE DRAIN WITH NEUTRALIZATION ( Dewberry Engineers Inc.
< 0\3(( KIT HARD-PIPED TO FLOOR DRAIN FOR LABELING REQUIREMENTS) 9300 Harris Comners Parkway
] ) Suite 220
N X THERMOMETER WHITE LETTERING /JUNCTION BOX PROVIDED BY ?Qf_rs'%tée_’égﬁ% 28269-3797
N —) ELECTRICAL CONTRACTOR (C Lo o, F-0929
CONTROLS %Q PROPANE SERVICE LINE. REFER RED PUSH BUTTON DEB APROVAL
= TO PLANS AND PROPANE PIPE
SIZING/ISOMETRIC DETAIL -
N } CLEAR PLASTIC COVER HVAC CONTROL PANEL
PROVIDED BY
] PI%EOTO ' / MECHANICAL OR L
FLOOR DRAIN
BOILER DRAIN X BLACK LETTERING 88“122&?%
DESIGNATING AHU ON
g UNION / WHITE BACKGROUND
/vﬁi ™~ 6" DIRT LEG SURGE SUPPRESSOR FURNISHED BY CONTROLS CONTRACTOR
\ = AND INSTALLED BY ELECTRICAL CONTRACTOR
UNION
\\
) | BLACK LETTERING ON_ 3 POWER SUPPLY TO HVAC CONTROL PANEL >
e \ ' ' Scale: N.T.S. -0 = =
DEDICATED PROPANE GAS PRESSURE REGULATOR LI FT H EH ;-( - 2Z _ — O
4" HIGH EQUIPMENT PAD FOR EACH BOILER NEAR FLOOR. VERIFY INCOMING = 4
PAINT OSHA SAFETY YELLOW GAS PRESSURE AT SECOND-STAGE BUILDING O 0 <E LL] 5 O <
D PRESSURE REGULATOR. REDUCE TO 10" W.C. PIPE LH o - @) E SF 2
REGULATOR RELIEF TO BUILDING EXTERIOR 5
W e — x < <
GAS SUPPLY- MAINTAIN MINIMUM 10 FT FROM REGULATOR 2 EMERGENCY PUSH OFF STATION (EPO) Fu - ) Y L — L'EJ >
OUTLET TO BOILER CONNECTION. PIPE SIZE Scale: NT.S. ﬁ - m — O 9 o
SHALL BE ONE NOMINAL SIZE LARGER THAN ®) < zZ20 g
BOILER CONNECTION SIZE. s = OO e
NOTES: > - O 8 <
o
1. VERIFY GAS PRESSURE RANGE. ] 10 N
TIRTTR=
2. ROUTE COMBUSTION AIR & VENT TO TERMMINATE AT — Yy -
SAME WALL OR ROOF TO AVOID WIND PRESSURE <
IMPACT ON BOILER OPERATION. NEW  EXISTING
HIGH CAPACITY T
_ 3. VENT AND COMBUSTION AIR INSTALLATION AND AUTOMATIC AIR VENT SIMILAR FOR ADDITIONAL \ -
MATERIALS SHALL COMPLY WITH VA FUEL GAS CODE HYDRONIC SYSTEMS™ 1 | SEAL veose
AND BOILER MANUFACTURER REQUIREMENTS. ‘ _ w2000,
Slgned‘%‘@pﬂ‘ F %
‘ L) '6)..
QUICK FILL BYPASS Y SDuvi's [
f NORMALLY CLOSED | | l “ § v % 1
IF \ ESAPAD4049234A8... >
DX | 3C SCOTT W. DAVIS ~ ¢
CONDENSING BOILER | BACKFLOW $  Lic. No. 062725  $
1 RELIEF VALVE. REFER PREVENTER 3 :
Scale: N.T.S. TO EXPANSION TANK % % | L3 &
SCHEDULE FOR " oA ——RK—s "2 o
PRV e -

\ .l‘é> S ‘\G’\.I
N PRV SET TO MAKEUP ? 10/23/2025 | 2645 £bgow*"

RELIEF PRESSURE.
- - - - - - " -""""-" - = 1/"7>""""-- = HBfbo -0 " -0 - - - - = = - |
C | \ FILL PRESSURE
| | [ IS REFER TO STRAINER
. EXPANSION TANK .
| | | ( 7 SYSTEM SCHEDULE KEY PLAN:
| | ) RETURN RUN TO RE-PIPE RELIEF
| | FLOOR DRAIN AIR GAP FITTING
S m— ‘ OUTLET TO
AR FLOOR DRAIN,
o | SEPARATOR FULL-SIZE WITH
N \
‘ \ ‘ TO PUMP 1 - FLANGE CONNECTION COPPER PIPE
| S PROVIDE | SUCTION & AN 1 ) (TYPICAL)
CHILLER CONTROL PANEL - CLEARANCE FOR | CLEVIS
PROVIDE NEC CLEARANCE. EVAPORATOR HANGER (TYP.)
| - | : :
PROVIDE GFCI CONVIENCE BARREL TUBE SCALE:
OUTLET | s |
— ‘ / PULL. ‘ DRAIN VALVE WITH HOSE —
‘ // ‘ DISCHARGE TO THREAD AND CAP
‘ ‘ FLOOR DRAIN
|
| |
| | LOCK SHIELD VALVE
| FLANGED OR |
| p— - GROOVED | REVISIONS
| CONNECTION | AUTOMATIC AIR VENT
| FLEXIBLE |
| CONNECTIONS | TANK PURGE VALVE UNION (TYP.)
| |
N h
CLEARANCE FOR PROPER AIR FLOW REFER TO ,z:T?E_C%HNANRE%"I\'II%N =
MFG'S REQUIREMENTS INCREASE CLEARANCE A TEMPORARY BYPASS T(Bl—»z— OIFFERENTIAL ’f’
FOR OBSTRUCTIONS OR ADJACENT EQUIPMENT / FOR SYSTEM FLUSHIN e GE
PROVIDE WEATHER PROOF FLOW SWITCH BUILDING
BY CHILLER MFG. CONTRACTOR TO ] EXTERIOR STRAINER WITH CONNECTION _ 1 110/24/25/SWD| DEB COMMENTS
INSTALL IF NOT FACTORY INSTALLED . . BLOWDOWN VALVE TO ADDITIONAL ~ “ DRAIN WITH CAP NO. DATE BY DESCRIPTION
EXPANSION
NOTES _| TANK AS
|—l®+— BUTTERFLY VALVE REQUIRED DRAWN BY SME
1. AIR COOLED CHILLER, REFER TO SCHEDULE FOR SIZE, (TYPICAL)
] 2. PROVIDE WITH FULLY LOUVERED PANELSOVERENTIRE |~~~ N~~~ — /==~ TEMPORARY BYPASS FOR EXPANSION .
UNIT. 8 SYSTEM FLUSHING TANK CHECKED BY JMT
3 PROVIDE NEOPRENE ISOLATION PADS UNDER CHILLER i \ DATE JULY 25, 2025
: SUPPORT FRAME ] PROVIDE ISOLATION VALVES
: CHWR DIRECTLY INSIDE BUILDING I
4, EVAPORATOR BARREL HEAT TRACE POWER FROM WALL PENETRATION
SEPARATE 120V CIRCUIT. 4" HIGH REINFORCED - < D ETAI LS
PROVIDE INSULATED VALVE WITH BLIND FLANGE FOR CONCRETE HOUSEKEEPING PAD S - NOTE
5. PROVIDE HEAT TRACING OF ALL ABOVE GRADE PIPING, FUTURE/ EMERGENCY CONNECTION. HORIZONTAL T‘ S
120V/16. ABOVE GRADE PIPING TO BE FIELD INSULATED FLANGE CONNECTIONS NEED TO BOTH FACE THE EINISHED — ]
WITH ALUMINUM JACKET. FENCED GATE / ACCESSIBLE ENTRANCE OF THE FLOOR ( S L e e \ REFER TO SCHEDULE FOR PRE-CHARGE PRESSURE
CHILLER AREA. e L0 NS
6. REFER TO PLANS FOR PIPE SIZES. S e L e e e e
@ Scale: N.T.S. @ Scale: N.T.S. DEI PROJECT NO: 50188025
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STATE BUILDING OFFICIAL

Docusign Envelope ID: F45621E1-D6A6-4612-BBOE-DOE9989BDA46 1 2 3 4 5
4"X3/8"X4" R
WELDED TO JOIST
ROOF DECK
OPEN WEB
STEEL JOIST
- A PANELBOARD
w\ ‘2"X2"X1 4™
b /L :
- A DETAIL KEY NOTES: q
PIPE O—
EQUIPMENT BY MECHANICAL CONTRACTOR.

SECTION B-B
8"X3/8" R'S WELDED TO
S oE ALLOW SPAGE CONDUIT & WIRING BY ELECTRICAL CONTRACTOR.

B . FOR INSULATION DISCONNECT SWITCH FURNISHED BY MECHANICAL CONTRACTOR,
INSTALLED BY ELECTRICAL CONTRACTOR. @@
FUNNEL - MOUNT 4'-0" A COMBINATION STARTER OR VFD MAY BE USED IN LIEU OF A SEPARATE J
ROOF DECK ——~ OPEN WEB TO TOP OF FUNNEL DISCONNECT SWITCH AND STARTER / VFD. DISCONNECT SWITCH AND
STEEL JOIST STARTER/VFD FURNISHED BY MECHANICAL CONTRACTOR, INSTALLED BY J J
et g ELECTRICAL CONTRACTOR. LOCATE DISCONNECT SWITCH ADJACENT TO
WELDED TO JOISTS ——_ C N XX MANUAL AIR VENT VED. @ @
. / 4X3/8X4 R WALL STRAP (TYP) 2 P
L . 8"X3/8" R FEEDER CIRCUIT WIRING AND CONDUIT IN ELECTRICAL WORK. SEE
PIPE 5 GALLON PANELBOARD SCHEDULE FOR BREAKER SIZES AND BRANCH OR FEEDER STARTER
BALL VALVE R EMICAL SCHEDULES FOR WIRE/CONDUIT SIZES. ~ OR VFD
o ~ FEED TANK EQUIPMENT PROVIDED BY MECHANICAL CONTRACTOR, WITH INTEGRAL (X7) — J
] FROM SUPPLY Lt . -l DISCONNECTING MEANS.,
SECTION A-A SIDE OF PUMPS 5 el ) SIGHT FLOW o (2)—0
INDICATOR MECHANICAL CONTRACTOR SHALL MAKE FINAL EQUIPMENT

10/22/2025 6:11:44 PM

ANCHOR WITH JOISTS PARALLEL TO PIPE RUN

NOTE:
IF PIPING IS DIRECTLY UNDER JOISTS, ONLY TWO STRUTS TO JOIST
DIRECTLY ABOVE ARE NEEDED INSTEAD OF FOUR AS SHOWN.

L2"X2"X1/4" . g‘g’f e
-

OPENWEB ——— =] = ==

STEEL JOISTS J_ ) ,,/

BRIDGING 8" =

3/8" R S

/CZ::::::::::::::—::::::::m 2
4" _
PIPE \ INSULATION IF
SPECIFIED
ANCHOR WITH JOISTS PERPENDICULAR TO PIPE RUN

NOTES:

1. ANCHOR TO ROOF STRUCTURE PERMITTED FOR 3" PIPE AND SMALLER ONLY.

2, WHERE GUIDES ARE SHOWN, GUIDE SHALL BE WELDED TO ANCHOR SUPPORT STEEL.

3. ANCHORS SHALL BE WELDED TO JOISTS AT PANEL POINTS ONLY.

1 Scale: N.T.S.

ROUTE 3/4" PG THROUGH 2 1/2" DIAMETER
OPENING IN CONCRETE WALL. SEAL
WITH WATER-TIGHT MASTIC. COVER
WITH STAINLESS STEEL ESCUTCHEON.

2"PG(2 PSI) TO——|
BOILER ROOM

D

HARD-PIPE RELIEF VENT—
TO SAFE LOCATION IN
ACCORDANCE WITH
VFGC REQUIREMENTS

NOTE:

ALL ABOVE GRADE PIPE
SHALL BE SCH 40 STEEL
PER SPECIFICATIONS

BONDING CLAMP LISTED—
FOR OUTDOOR LOCATION,
TYP. EACH END

6 AWG OR LARGER
COPPER BONDING

MANUAL BALANCE VALVE

UNION (TYP.)

CHEMICAL FEEDER TANK

C -

TO RETURN
SIDE OF PUMPS

—O— b

\ -
1" TO FLOOR DRAIN

i

Scale: N.T.S.

UNION, TYP.

GAS SHUTOFF VALVE WITH
TAMPER-RESISTANT WRENCH-TAB

CONDUCTOR OPERATOR, LOCKING WING, AND 1/8" NPT
PLUGGED TAPPING ACCESSIBLE FOR TEST
Qu:( GAUGE CONNECTION , TYP. 2
2"PG(2 PSI), ANCHOR TO WALL
Il | 1
6" DIRT LEG
LISTED ROD
ELECTRODE SECOND-STAGE PROPAN CHILLER AREA PAD
PRESSURE REGULATOR
GRADE (SET AT 2 PSI)
NOTES:
1. PIPING SYSTEM SHALL BE GROUND 2'PG(10 PSI) HDPE PIPE
BELOW GROUND FROM
BONDED IN ACCORDAINCE WITH VAFGC TANK EARM. RE. GIVIL
REQUIREMENTS WITH BONDING ANODELESS - RE:
CONNECTIONS PER PER NFPA 70. EPOXY-COATED
STEEL RISER
4 Scale: N.T.S.

5

NOTES:

1. REFER TO 231126 "FUEL GAS PIPING" FOR
PIPING MATERIALS AND INSTALLATION
REQUIREMENTS.

2. ALL ABOVE-GROUND PIPING SHALL BE

CONNECTIONS, START UP, AND TEST EQUIPMENT.

IF AN ADDITIONAL DISCONNECT IS REQUIRED BY NEC IT SHALL BE
FURNISHED BY MECHANICAL CONTRACTOR AND INSTALLED BY
ELECTRICAL CONTRACTOR.

XD

T~ o J

ELECTRICAL TO MECHANICAL EQUIPMENT

Dewberry

Dewberry Engineers Inc.
9300 Harris Corners Parkway

Suite 220

Charlotte, NC 28269-3797
704.509.9918
NC License No. F-0929

DEB APROVAL

@ Scale: N.T.S.

KEY:

(#) = PIPE SEGMENT NODE LOCATION

<x> = POINT OF CONNECTION TO PIPING BY OTHERS

PROPANE SIZING DETAIL KEYNOTES: @

1.

PROPANE STORAGE SYSTEM INCLUDING TANKS, TANK MANIFOLD PIPING
AND FIRST-STAGE PRESSURE REGULATOR PROVIDED BY OWNER'S
PROPANE SUPPLIER. CONTRACTOR SHALL COORDINATE INSTALLATION
REQUIREMENTS WITH SUPPLIER PRIOR TO START OF WORK.

SCHEDULE 40 STEEL. 2. FIRST-STAGE PRESSURE REGULATOR BY PROPANE STORAGE SUPPLIER.
3/4" PG. 2 PS| SET TO 10 PSIG.
3. ALL BELOW-GROUND PIPING SHALL BE (1,000 MBH) )
POLYETHYLENE PIPE. ' 3/4" PG, 10 PSI 3. POINT OF CONNECTION TO PROPANE STORAGE SYSTEM AT FIRST-STAGE
EMERGENCY GA (1,000 MBH) REGULATOR OUTLET. CONTRACTOR SHALL EXTEND BUILDING SUPPLY
4. REFERTO CIVIL DRAWINGS FOR ADDITIONAL @ SHUTOFF VALVE 3/4" PG, 2 PSI PIPING ABOVE CONCRETE PAD TO TO OUTLET OF SUPPLIER'S FIRST-
INFORMATION. (500 MBH) STAGE PRESSURE REGULATOR. COORDINATE EXACT LOCATION WITH
PPLIER.
EXTERIOR WALL e 314" PG, 2 PS@ sSu
1000 GALLON TANK; (500 MBH) 4. PROVIDE ANODELESS EPOXY-COATED STEEL RISER AT TRANSITION FROM
41"@x 192" LONG BY N SCH 40 STEEL TO BELOW GROUND POLYETHYLENE PIPING.
PROPANE SUPPLIER, (2) ’
TVP. 2 6) SECOND-STAGE PRESSURE REGULATOR AT BUILDING. SET AT 2 PSIG.
(3) \ REFER TO PROPANE BUILDING SERVICE ENTRANCE DETAIL.
<> 3/4" PG, 11"WC
2 r (500 MBH) 6. PROVIDE BUILDING ISOLATION VALVE AT SERVICE ENTRANCE WHERE
\ INDICATED. REFER TO PROPANE BUILDING SERVICE ENTRANCE DETAIL.
Ty P
(500 MBH) 5.1 N2 7. BOILER PRESSURE REGULATOR. REFER TO SCHEDULE FOR SIZING AND
B-1 BOILER DETAIL FOR PIPING REQUIREMENTS. COORDINATE SIZING WITH
(500 MBH) FINAL EQUIPMENT SUBMITTAL.
8. REFER TO CONTROL DRAWINGS AND 231126 "FUEL GAS PIPING" FOR
EMERGENCY SHUTOFF VALVE REQUIREMENTS.
1" PG, 10 PSI
(1,000 MBH)
PROPANE PIPE SIZING SCHEDULE
INLET PRESSURE | SEGMENT | E.L. FROM SIZING SEGMENT | SEGMENT
SEGMENT PRESSURE DROP E.L. P.O.D. LENGTH CAPACITY SIZE
NODES SEGMENT DESCRIPTION PIPE MATERIAL (PSI) (PSI) (FT) (FT) (FT) (MBH) (IN) SIZING BASIS
10 PSIG SYSTEMS
1-2 TANK AREA 1ST STAGE REGULATOR TO TANK FARM RISER STUB CONNECTION STEEL - SCH 40 10 1 15 15 220 1,000 1 VFGC 402.4(25) SCH 40 METALLIC PIPE
2-3 BELOW GROUND SEGMENT FROM TANK FARM RISER TO BUILDING RISER POLYETHYLENE PLASTIC PIPE - SDR 11 10 1 185 200 220 1,000 1 NFPA 58-17 16.1(n) PE PLASTIC PIPE
3-4 BUILDING SERVICE RISER STUB TO 2ND STAGE BUIDING REGULATOR INLET STEEL - SCH 40 10 1 20 220 220 1,000 1 VFGC 402.4(25) SCH 40 METALLIC PIPE
2 PSIG SYSTEMS
4-5 2ND STAGE BUIDING REGULATOR OUTLET TO B-2 BRANCH STEEL - SCH 40 2 1 50 50 75 1,000 0.75 VFGC 402.4(27) SCH 40 METALLIC PIPE
5-6 B-2 BRANCH TO B-1 REGULATOR INLET STEEL - SCH 40 2 1 25 75 75 500 0.75 VFGC 402.4(27) SCH 40 METALLIC PIPE
5-7 B-2 BRANCH TO B-2 REGULATOR INLET STEEL - SCH 40 2 1 10 60 60 500 0.75 VFGC 402.4(27) SCH 40 METALLIC PIPE
LOW PRESSURE CONNECTIONS
6-8 B-1 REGULATOR OUTLET TO B-1 CONNECTION STEEL - SCH 40 11IN. W.C. | 0.5IN. W.C. 25 25 25 500 1 VFGC 402.4(28) SCH 40 METALLIC PIPE
7-9 B-2 REGULATOR OUTLET TO B-2 CONNECTION STEEL - SCH 40 11IN. W.C. | 0.5IN. W.C. 25 25 25 500 1 VFGC 402.4(28) SCH 40 METALLIC PIPE
NOTES:

1. SCHEDULED SIZING IN ACCORDANCE WITH 2018 VFGC SECTION 402.4 AND NFPA 58-2017 REQUIREMENTS.
2. VERIFY EQUIPMENT CAPACITY AND PRESSURE REQUIREMENTS WITH FINAL EQUIPMENT SUBMITTALS.

PROPANE PIPE SIZING AND ISOMETRIC

Scale: N.T.S.

b 6’3

>
e, A ™
0225 2
w = —
AW Go o
=EOO0S 3E 2
— n'd
FG DO XWw £ go=
S-n= 0O 25 ¢
= @) < o0 E
& 09 2
W A O
—ww s
— Yy -
<
SEAL 2000,
Slgnedh&ﬁ\‘)?:"‘H OF I:‘:\' .
F ™
-\VIJ ‘/\\¢\.'.
E@@AD4OSA€634A8 DAVIS ‘;’z
$  Lic No. 0B2725
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KEY PLAN:

SCALE:

REVISIONS

1 | 10/24/25|SWD

DEB COMMENTS

NO. DATE BY DESCRIPTION
DRAWN BY SMF
APPROVED BY SWD
CHECKED BY JMT
DATE JULY 25, 2025
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NOTES:

1. CHANNEL CONNECTIONS, NUTS, AND HARDWARE SHALL

BE MADE BY CHANNEL MANUFACTURER, TYPICAL VERTICAL SUPPORT

MINIMUM OF TWO PER RACK
1-5/8 " X 3-1/4" STAINLESS
STEEL CHANNEL

DISCONNECT ENCLOSURE, REFER T
SECTION 230511 AND DIV 26 FOR
REQUIREMENTS AND NEMA TYPE.

TYPICAL HORIZONTAL SUPPORT,
MINIMUM OF TWO PER RACK SPACED
AS REQUIRED BY EQUIPMENT
MOUNTING HOLES 1-5/8" SQ. SLOTTED
STAINLESS STEEL CHANNEL

System No. C-AJ-5061

Karch 14, 2017

ANSI/ULTATS (ASTM £814) CANULL $115
F Ratsag o 2 M F Ratngg - 3 Hy
¥ Rating - 1420y FY Rating - 170 Hy
FH Siatbrag o 3 4y
P Rating - 12 W

CONCRETE BASE (TYP)
PROVIDE WITH 1"
CHAMFERED EDGE
3000 PSI AT 28 DAYS

VARV
A

BELOW
GRADE
30“

CHILLER DISCONNECT SUPPORT RACK

Scale: N.T.S.

System No. C-AJ-7145
January 13, 201%
ANSI/UL14T9 (ASTM E814) CANALC ST15
F Rating ~.2 Hr £ Hating — 2 Hr
T Rating — 1-3/4 Hr FT Rating -— 1-3/4 Hr

FH Rating — 2 Mf

ETH Rating - 1-3/4 Hr

3 in, (114 g thiek reinforged digh meig‘? Qf FIONT
H nginoredie, Wal wituchad of any UL Classifisd Concrete Blooks®, May dham s
.>=:-€e>ﬂcs¢!.¢ ok 7 v"\ sadeiay it Fiee Resistange Qieactory fea aames of maradsciorens

4 raren.

Z. Metallic Sleeve ~ ({Gotipnall » Nom 30 m {762 mm) dham {oe smatier Schedvals 10 {00 hvavie slead pipg, congan or 38T
sast OF grovied fate Hoor oowall assembly, flusi with floor or wall surfacss,

2. Through Fenetrands - One mietaliic pipe o tubing o be either concentrically nr eccentrically withis
¢ b w0 be gl supportad Gn both sides of Ploar of wall assembly. The folioedng tyoss ared sites of menilic pipas G

A, Steel Pipe — Koo 3 in 308 st dham for wenallan Schedudy 1 Qv faaviart sfenl pipe

N

B. fron Bipe ~ Nons 30 305 e Giao (o0 waalland aast o ductile iren pigs

€. Coppar Tublag ~ Nom S & {152 rored dime e soudion Tepe b ot bemetan} copmer wtibrg,

£ Copper Pipa o More o {053 eyl e (O senalfaed Regiar (o0 haawien copuss Gigs,

4, Pipe Covering - Max I in {78 s dilek hollow sytindrizat hegey dangity fimin 3% gof e 3
slingd )ants e with metal §

ofy i outside with an aff wareke RS gl
Transvarse jodnty segurag with s awith ald tape sugntiaad with the produnt. Pipy covering

mrafro each sice of o or wadl sesamidy

1w of mgnnfanigers Ar

éii\\ e e id'mg_: Rat H
act inddex Of 25 or lesv @i g

covering material mesth above apaditymions

L 44

Sastion &-A
1, Floor or Wall Assembly — Min 4-1/2in, {114 mm} thick reinforced lightiesight or ncsrmai wiaht {100-150 pet g 160G-2400
kg/m?) concrete. Wall may also. be constructed of any UL Classified Conerete Bloeks™. Muax area of opening is 178 % ¢1.85 m%
with max dimension of 64 in. (1.6 mi,

See Concrete Blocks (CAZTY catngory in the Fire Resistance Direstery Ior names of mandacturens.

2. Steet Duct — Mayx 80 by 36 in, (1524 by 914 mimn) steal duet. Steel gauge of duct shall conform with SMACNA requirsments.
Ong disct 1o be instafted concentrically or eccentrically within the firestop systern. The srniar spate Detwsan steel duct and
adges of apening shall be min 2 i (31 mm) to max § {n (152 rem] whed msx duct dimension is 28 i {71 Tmam). Otherwise, mag
atinular space is 2~172 in. (5d rom). Steel duct to by rigidly supported on hoth sides of flotr or wall sssembiy:

3. Batts and Blankets® — Nom 2 i (51 mm) thick light density {min 3/ pof or 12 ky/ford glass fiber blanket insulativn jacketed
on the outside with a fofl-serim-kraft facing, Longitudinal and transverse joints zesled with foil-seriv-keafl tape, Nom annular
spate betweern insulated steel dluct and peophery of opening i be poind coftact to max 1A i {13 vy {ri o mstaliabions of
packing material {item 4A1, When max duct dimension is 28 in. {F11 mm}, max annuler space between insutated steel duct and
penphery of opening s 4 in. {102 mim) pror 1o instaliation of par:kmg madesial (termn 44},
See Batks and Blankets (BKMV) category in the Building Matedials Direciary for names of anutachuress, Any bt ar dlsnket
mesting the sbove specifications and bearing the UL Classification farking with a Meme Spread value of 25 o less snd 8 Smoke
Developed vatug of 50 or fess may b used,

4, Firestop System — The firestop system shall congist of the foliowing:
A, Packing Materdal — Min 4 in (102 rom) thickness of min 4 pcf B4 ka/re? mineral wool batt insulation firmaly packed
o ahmilar space such that glass fiber blanket insulstion on steed chect is compressad to 3 madmurn overall thicknass of
172 i {33 onon). Packing onaterial fo be recessed oot op surface of foor and frovs buth susfaces of wall to atcarorsodate
the raquired thickiess of filt material

B. Fill, Void or Cavity Material® ~ Seafent « Min 1/2 in (13 mrn) thickngss of il matedsl applisd within the annulus,
Flush with fop surface of fioor and both surfsces of wall,

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTLING — B5-GRE Sealang or F5-ORE MAX ntursescant Seslant

€. Retabsing Angles — Min 2 by 2 in. {57 by 81 mm} No. 15 ga for hewvied) galv steel angles, Angles attached e adt four
sidas of stesl dheet, through glass fiber blanket insulation; o topr surface of flaar of a0 both surfares of woll with Ns 18
far lerger} stoel shust mistal screves spaced 10, (25 rord) Froon sach snd woed e 4 e (02 mm QL

* indicates such products shall bear the UL or cUL Certification Mark for
juvisdictions employing the UL or ¢UL Certification (such as Canada),
respectively.

o on 20150113

Sevinke: Develnpad lndas of 58

& Firestop System o The Reoagiop systen

o el vary e e

Bl consi of s
Sdre {76 vy
1 e saisds dam o

2 ::j NSNS

A Ripe Cavering Materials® w
o (RO kg m¥) for hpavian
surfacs of Soor or
il Ths annula 3
*f:m iax d 0wy 57 v

g Pipe and ’s‘:quipmmn Cwsermg Mater;ais (BRGAR cutegpre o

\\ ;“i““‘ -\u\.-;u.--,-\‘\ TR

§‘fu>&z mi)@ wysadation having 8 nom density of &
{ {152 powd bevand sach
a';wnz* ganh w;n‘m oy :~f rism; c‘r‘

B. Sheathdng Matarial® < &8 goveice
Convring snaderial fers ATy
Les Sheathing Material
regting the aheses s 2
Developed indes of 53 o lasy mas be ssedl

nater ceGamnferenes of the plpe

v chaathivg sastensl

2 e anisd & Sovioke:

w ot 2

C. Packing Mavrerial — i? 3 weo! Ball inmdation Srmiy packed
it opent N; 35 & ey e, ?axk Fe3 3*-“';3' e ”k har usm ?*‘cs‘*i W08 uE of Hoor G from otk sirfaces of wali
as required o acsnmurodate the renuited ¢ h igkaess of Hl material

£, Fifl, Void or Cavity Material® — Sealant — M 374 in. {89 wumy thickness ot 1
fush vath top surisce of foer oowith both wurfaces of wall,
HILTE CONSTRUCTION CHEMECALS, DIV OF HILY) INC - FE-0oe Senlant or FR-08G 8a Internescent Saslan

material applied within the annulug

* {ndicates such products shall bear the UL or cUL Certification Mark for
jurisdictions employing the UL or cUL Certification (such as Canada},
respectively.

tast Updated on 20170314

THROUGH-PENETRATION FIRESTOP (C-AJ-5061)

Scale: N.T.S.

@ THROUGH-PENETRATION FIRESTOP (C-AJ-7145)

Scale: N.T.S.

System No. C-AJ-1226
January 07, 2015
ANSIULTATY (ASTM E814) CANARCSI1E
F Rating~ ¥ He F Rating -3 Hr
1 Rating — 8 Hr PT Rating -0 Hr
L Rating At Ambiend — Less Thore T GFM/sqg Tt Fi Rating ~— 3 He
L Rating At 400 F 4 TFM/Sq | ETH Rating -0 Hr
L Ratin_g_- At Ambient — Less Than 1 {FM/sg
L Ratirie) AF 400 F— 4 CFMisq ft

kgf ; _mncmﬁe Wail WAy aisa be ccast_ruct_ed _of__ arty UL {Ziassifned_t;on;rete B!_qcks” Max_ _c_izam_ o_f openmg s 32 in. ‘813 mm}

2. Metallic Sleeve — (Optionall Nom 32 in. 813 rom) diars jor smaller) Schedule 40 (or heaviery stel sleeve cast o grouted into
flear or walt assambly. Fush with floor or wolf sutfaces or extending a maxof 3 in {78 mim} above Hoor or beyand both surfaces
of wall

;_}A Sheet Metai Sleeﬂe — {G;}*idriéi}'m.ax 6'in *‘i'S? r’nm} iiiar’n min '26 93 gai’v st proﬁid:m with a '26’ ga g’aiv st?@i square.

mm} farger tiars the Sleevi. dmm T sloevi i t() b@ t,as;t i plare and may- extmad & miax.of 4 diw {7{ 02 intny be Sw the hsti,\)m m‘
tha deck snd & mas of 1 in. {25 mm) dbove the top surfate of the cancrets flobr,

28; Sheet Metal Sleeve — {me:*at = Mak 12 in. (305 pwiy diam, min 24 ga galv steel provided with & 24 ga galv stee! square
flange spnt welded to-the sieave % approx mid-height, or flush with-bottom of sleeva in figors, and sized o be a min of 2 in. (81
erieved farger thea the sleave dintn. Tha slpevr is 1o be cast in place and may sxielid & max of 4in. (104 muhy) below the kottom of

tite deck and & max of 1125 mm) above the top surface of the concrete floor.

3. Through-Penstrant — One metallic pipe, tube o conduit to be instalied either eoncentrically or eccerdrically within the

firestop syster, The anmular space betwesn penctrant and perighery of opaning shall be min 0 in. {point contact) to max 1-7/8 in,

{48 v, Peaetrard may be instalied with continuous pont santact Renatrant 1o be rigidly supporied on bath sides of floor or
wall assornbly. The followihg types and sizey of metallic penetrants may be used
A, Steed Hipe — Nom 30 0. {762 eing diatn {or simalter) Schedude 10 (or heavier) steel pipe

B. iron Pipe ~ Not 30 ia. {763 tnen) diath (o satler) cast br dustile iron pipe!

€. Copper Pipe — Nom £ in. {152 o) disry tor senalier} Regular (O heavigt) Tapper pipe.

{1 Coppar Tubing - Nom 6 in. (152 oy dism {or-smaller} Type L {or heavien copper tubing,
£ Conduit ~ Nom § in, {152 mri} diam for smaller) steel conduit.

F. Conduit — Nam 4 in, {102 vang dra {or smaller) stee! slectrival medallic tubing (EMT).

4. Firestop System — the firestop systern shall consst of the following:
A, Packing Material — Min 4 in {102 men thickoess of min 4 pef {64 kgAm®) miveral wool batt insulation firmiy packed
O opening 83 a permanent form, Packing materisl (0 be recsssed from top surfece of floor orslesve or fram hoth
surfaces of wall of sleeve a¢ required 1o sccanumodate the required thickness of Bif matarial,

B, Fill, Void or Cavity Raterial® - Saafant ~ Min 174 in. (6 mm) thickness of £if material spphied within the anmalus,
Hush with fop swtace of fluor o sieeve ur with both surfaces of wall of slesve, At the paint or continuous contant
forations betweean penetrant and concrete or sfeeve, 3 min 1/4 in {6 mim} diany bead of fill material shafl be applied at the
sancrete oF seeveyd prpe peretrant interface on the top surface of floor and onboth surfanes of wall,

HILT! CONSTRUCTION CHEMICALS, DIV OF MILTT INC — FS-One Seatant-or FS-ONE MAX intumaeasceant Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for
jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.

Last Updated on 2015-01-07
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Docusign Envelope ID: F45621E1-D6A6-4612-BBSE-DOE9989BDA46 1

10/22/2025 6:11:50 PM

System No. C-A)-2109
by XY, 2018
F Ratings — 2 and 3 Hr (See Item 3}
T Ratings — 0, 2 and 3 Hr {See Items 2 and 3}
W Rating - Class 1 {See Hems 2, 3 and 4}
L Rating at Ambient — Less Than 1 CFM/sq ft (See item 4)
L Rating at 400 F — Less Than 1 CFM/sq ft (See Htem 4)
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Section A-A
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T {305 mam
of mamd

2. Stend Slpeve ~— {Optivosl) — fonry 72 1 33 famm "{')r \;'(miim‘ ‘k*i‘m‘ts!sa S0 fo heaviad slent gipe oast oy grovted o fioer or wesé’
assemibly, flush with Hoor o wall w > floae i e shesl sxtenidy above the flogwr, the T Rating of the

a 17

frestop systeniis § Hr and 8 midn B2 Inc 033 srerd anmdan spsce is eenuired belwenn the thea
opening. The W Rating does not ap;ﬁy when the steel sleave is used,

: pesnetyare (em 3} and the perighery of the

m the fivastap systen. For max i in,
Y nin, point contact) 1o max V2 in

andt the P& phe e & {L-'}JE:‘HM"C} shell ba

U154 mmy diam pipes, the annudar space h‘, ARE
{13 mmy, Far oo & i 03 st aad 10
min & i {0 oy, point contanti tamax -3 stent slneve exiends a**ﬁw iha 23 a iy 172 o, {13 paond annuiar
spEace 1 requirad bstween the theounh | “-k*i“t*f“ wi the periphary Gf the opeaing. Pige {0 be vgidiy supponed un both sidas of tioor
or wall assemibly, For systems with a W Rating, the max annudar space is $/2in, {‘13 mm}. The T Batings are dependent on the size
angd/oy types of pipe as shows in the table below. The iulivwing types and sizes of nonmadailic piges may be ussd:
A Podyvingt Chioride {(PYQ) Pipe — Rom 1 in {254 mim} diam for smaler o core of celivdar core PV pipe foruse in
clueed {pronass or suppdy o vanted Gran, wasts or vant ppaog s}sw“w For evntemns W Rating, the nom disi of pipe shall rot
exceed § i {153 mm

H if.téﬁ'.‘" Y u.-‘r“.‘ t!:? sivutar S§E 3R T

2 g M ihe

aint {tem 2} an

ifer: SUNTI A IRV ping for gse in dosed
i not excead & in (158 mavn).

8. Chiorinated Polyvimd Odoride {CPVE) Pipe — Nom 18 m, 1234 msd diam {oy 5oy

{process or supply pping seos . Por cysterns with 2 W Ra 12(*(2 the rino o of pipe <

C. Acrylonitrile Butadiene Styrene {ABS] Pipe — I’m}:‘\ & i {152 rovn} sliarn Do snalien) Scheduie 40 sold-core or cedlidar core ABS

:Ji‘“é‘ for e in clossd h)!'{' NEEE O SLE 'JI‘V‘ Yy ovented fdvair

. Flame Retardank Polyprapyieae (FRPP) Pipe ~ Nows G {158 s &G FREP pipe for use In closed

{rocess or supply) of vented {drsin, wasle or vent) piping ystoms.

i} Sy £ STy

Pipe Nom Pipe ¥ Rating
Type Diam, in. {mm) Hr

PYC, CPVC Greater than © {182} 2

PVC, CPVC, ABS, FRPP o {152} or smatier 3

Pipe Nom Pipe T Rating
Type Diam, In. {ram} Hr

PYC, CPVC, ABS, FRPR 1-1/2, 4. 3 {38, 51, 7§ 2

PV, CPVC, ABS, FRPP 4 {104 3

PV, TPV, ABS+, FRPP 6 {152} 3

L

PYC, CPVC Greater than £ (152}

ABRSH -+ & {152} it

- inchicater sohd core ABS L“E?E}".

cates cellular cors AR ouly,

& Fil, Void or C’wity Material® — Sealant — Min
Lottom surfase of fionr or bothosurfaces of walll Sealant s © )tmm! for pigas **m» gl 8 ma i & EST arivgs. For
systamns with W Rating aud/or L Rading, ndn 172 in. (13 mmy) thickness of P 8618, CFS-S St GG CFS S SIL SE. (ﬂsors anly} Seatant shall
be applied within the annubus, flush with top or bottom surfage of flumf,
HILTE CONSTRUCTION CHERMICALS, DIV OF HILTEING — F5-ONE MAK intaresac
Seaignt

12 o {13 ) thickness of B madedal J?

aneral wodt halt andation ivmiy packed bilu

] N T i A T
3 "“t."i»a wedd IR b L34

4R, Packing Material ww (Not Shown) - Mirs 1/ i, {13 rorn) Ihickness oF § pot i 3
antislar space and recessed from thie top asface of floor to accommaodate (he reguired ¢
Sealant & used.

. S GHar

5. Firestop Device® - Firestap Collar ~ Firestop coliar shali e inctallad 10 aooords 3
o be installad s idtched around the pipe and secured fo underside of Hoor or beah vides of wall ueing the snchay houls provided with the
cotlar. Minbowm twa aschor hooks for sam 1-1/2 aad 2 in 38 and 53 rovah i oF reen 3 ang &
i, {76 and 1 ey cliarn pipes. Mirgmun four anchor hinoks regudiret for no L regered
for ripm B in 203 rora) dism plges. Mirinnan twalve anchaor hooks ey mii e S _{‘___«- 5 sra prpes. Ths anchoe ks gre to e
sectired with miny 144 i, {6 o) diamt by min - 174 i (32 mmd long su-*-t 3 o {15 i {307 e dam ~*>;' Poysd B {3 mmd
long poweder aciuated k‘a:-ter ers utdizing 8 176 & (37 v dipo by 1§ iy
spacified above, Hilth 174 In, {8 mm) diam by 1-1/4 In. (32 mm) fong K-ﬁ:ih\ TON i+ onncrete sorew @
{45 mm} long WK BOLT 3 steel expansion anchine or Biln X-DNE2T PB 15 powder &
washer may be used

HILT] CONSTRUCTION CHERMICALS, DIV OF MRTTING - (F ¢
US or OF £44-250/10" US Frresrap Coltar

lh n. {t {) i

) mmg iﬂta by § :
SFte L {10

wated Naor g‘}:ﬁ W

NCROSTET UP Q30 3T UF QASN QU CF 848N TR (P 645 ¥

* indicates such producits shall bear the UL or cUL Certification Mark for jurisdictions
employing the UL or cUL Certification {such as Canada), respectively.
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THROUGH-PENETRATION FIRESTOP (C-AJ-2109)

System No. C-AJ-7029

hune 16, 2022
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T Rating « O Hr

¥

prerararrssr o

™ M . 3
e A Section AA
1. Foor or Wall Assembly — Min =170 In (118 mrnd thick reirforced Eghbepight or aormal weight CHG-150 pof o 1006-2848G ’rw*
concrate. Wil may sico z @ CORETLCEd of amy L Classified Conerete Blodks™®. For rectangulsr dusts, msx arsa of Oy --=z<-~i £> s

chewy for mamas of mamatacaras,

Thrquhn%nﬂmms o Coonted Duets® — Roctanguiise, roovet ot Bt oval conted stest alr dact For reCandday sug
ooy phalt by 130 RALOS miwith & may individual dimenginn of 40w, (LG m For rotand ducts, may s shalt !w Aldin, :
arwd ¥ chaped o, s e oF ovel shadl e S0 b (107 mid Ly 1Y i, 254 ), Dreet supphied enated with W costng et
Qo duig 1 ihe firastop systan with an anrisdar space of L 481 mink Retsforcament stffener @ tantverss g

with bodtend Bengen sholl be ieoaied s .;'..-:a dy @t by mid depth of the annudbat space. Duct 1o ks 6g mi%“",pf«:ﬂt»\i <:> E

A sing boled flanges o SMACNA ap
\ .f ED DUCTWGRE

L Oy pernaier

maswsz iNTERNAYION&L L‘TQ - H f&:\"é%’«\r\ 1‘\:"’" I F i»‘"

3. Firestop System The Savtop systarn shail consiot of the faltowing:
«‘-\ me&w N Wsad 88 & form o prevent leakage of BE meterisi daring Instailation. Forros o s

M syeriad ot
»f tha paneirating Hemt and fastersd o the indarsitle of the fioor or hoth sidas of wall, Fovmis (o bey

ad adter Gl

RIE 531 8 de or Camty Waterialy - Mortar w Fi
s of wall, Motar s mbod with water
AJD FIRE PROTECTION SYSTEMS INC - A/ Firad

matergl apphed withiy the aneulus, Bt with op ang bottom corfaves of floor or with
comrciaue with the moetse eoarmadantions s mstaihidon byt tons,
2 Misrler

H \\h\ it

LT CONSTRUTHOK CHEMICALS, DMV OF BTN IRC - JPRET Mortyy

BOLATER INTERNATIGNAL v Jafon TRS Mortar

RECTORIFEAL ~ S0 #30 Mot
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SPECIFIED TECHNOLOGIES INC — Specival Mortar

TREMCO TPG N, — TRENtap Momortar

381 COMPANY v 38 Farg

Font PAGTTEY

LNt Showal - Mom o by 4 Dy 104 i (108 by 168 by 8 ayy thich Qea angles in
s G Both surfaces of walll Steed angias shati lap o min of & i 15T yoen) oot the Soncosis on
sttached 1 through Wﬂen-ﬁr‘t fhreivi 2) by means of nom 38 in (8.5 ren) davs
RS @ P {38 ooy vy sleel fendhar washers spacs
o all sades g by msans of roem 5718 in & rova) diam by
i D10 pared by U008 dng O30 ey dianys sdesd Tender weshars spaesd max &

R
Y
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SOPER o SOonunehors waihy B8 THE rovay (XL

* ingdivades such praducts shall bear the UL or el Cortifination Mark for Judsdiztions eroploying the UL or cUL Certification
{such as Canada), respectively.
poitad on 20220818
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System No. W-L-7151

Auggast 22, 2018
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CAN/ANL §115
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{See e 1
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* Indicates such products shall bear the UL or <UL Certification Mark for
jurisdictions employing the UL or cUL Certification {such as Canada},
respectively.

(3%

STATE BUILDING OFFICIAL

@THROUGH—PENETRATION FIRESTOP (W-L-7151)

Scale: N.T.S.

@ Dewbenry

Dewberry Engineers Inc.

9300 Harris Comers Parkway
Suite 220

Charlotte, NC 28269-3797
704.509.9918

NC License No. F-0929

DEB APROVAL

ALLEN BUILDING
ELECTRICAL
REPLACEMENT

100% CONSTRUCTION
DOCUMENTS
RADFORD, VIRGINA

DAD4049234A8. .
SCOTT W. DAVIS

Lic. No. 062725

10123/2025 PSR BN EDENye®

KEY PLAN:

SCALE:

REVISIONS

1 | 10/24/25|SWD

DEB COMMENTS

NO. DATE BY

DESCRIPTION

DRAWN BY

SMF

APPROVED BY

SWD

— CHECKED BY

JMT

DATE

JULY 28, 2025

TITLE

DETAILS

DEI PROJECT NO:

50188025

RADFORD PROJECT NO:  217-B5217-004

SHEET NO.

M5

.06




Docusign Envelope ID: F45621E1-D6A6-4612-BBOE-DOE9989BDA46 1

10/22/2025 6:11:52 PM

1

System No. W-L-5046

December 21, 2017

ANSI/UL1479 (ASTM E814)

CAN/ULC S115

F Rating — 1 & 2 Hr (See ltem 6)

F Rating — 1 & 2 Hr (See ltem 6)

T Rating — 0 & 1 Hr (See Item 4)

FT Rating — 0 & 1 Hr (See Item 4)

FH Rating — 1 & 2 Hr (See Item 6)

FTH Rating — 0 & 1 Hr (See ltem 4)

A

1. Wall Assembly — The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the
manner specified in the individual U300, U400, V400 or W400 Series Wall and Partition Designs in the UL Fire Resistance Directory
and shall include the following construction features:
A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in.
(51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to be min 2-1/2 in. (64 mm) wide and spaced max 24 in.
(610 mm) OC.

o~ Th 1

/5'" %@;—}

A

¥ B
- TR
“_-““‘-_ Y o
— -, &
R PR RN R T

>)

T e

T T R A o T T R R PR i o o

6

,_-
——

18
Y

J L S

L

\e

.

-

7

B. Gypsum Board* — Nom 5/8 in. (16 mm) thick gypsum wallboard, as specified in the individual Wall and Partition
Design. Max diam of opening is 14-1/2 in. (368 mm) for wood stud walls and 22 in. (559 mm) for steel stud walls.

2. Metallic Sleeve — Nom 22 in. (559 mm) diam (or smaller) Schedule 40 (or thinner) steel pipe cast into wall assembly with joint

compound and installed flush with wall surfaces.

3. Through Penetrants — One metallic pipe or tubing to be positioned within the firestop system. Pipe or tubing to be rigidly
supported on both sides of wall assembly. The annular space shall be min 3/4 in. (19 mm) to max 3 in. (76 mm). The following

types and sizes of metallic pipes or tubing may be used:

A. Steel Pipe — Nom 12 in. (305 mm) diam (or smaller) Schedule 40 (or heavier) steel pipe.

B. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing.

C. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

4. Pipe Covering Materials* — Cellular Glass Insulation — Nom 1-1/2 in. (38 mm) or 3 in. (76 mm) thick cellular glass pipe
insulation sized to the outside diam of the steel pipe or tube and installed in accordance with the manufacturer's instructions. T
Rating is 0 hr when nom 1-1/2 in. (38 mm) thick pipe insulation is used in 1 hr and 2 hr fire-rated wall assembly. T Rating is 0 hr
when nom 3 in. (76 mm) thick pipe insulation is used in 1 hr fire-rated wall assembly. T Rating is 1 hr when nom 3 in. (76 mm)

thick pipe insulation is used in 2 hr fire-rated wall assembly.

5. Metal Jacket (Optional) — Min 12 in. (305 mm) long jacket formed of min 0.010 in. (.254 mm) thick steel or aluminum sheet

cut to wrap tightly around the pipe insulation with a min 2 in. (51 mm) lap. Jacket secured with min 1/2 in. (13 mm) wide stainless
steel hose clamps or bands located within 2 in. (51 mm) of each end of the jacket and spaced a max of 10 in. (254 mm) OC. Jacket
to be installed with abutting surface of sealant (Item 6B) on both surfaces of wall. Metal jacket to be used in addition to any other
jacketing material which may be required or desired on the pipe insulation.

6. Firestop System — Installed symmetrically on both sides of the wall. The hourly F Rating of the firestop system is equal to

the hourly fire rating of the wall assembly in which it is installed.
A. Packing Material — Min 2-1/4 or 3-1/2 in. (57 to 89 mm) thickness of min 4.0 pcf (64 kg/m?3) mineral wool batt
insulation firmly packed into opening as a permanent form for 1 or 2 hr walls, respectively. Packing material to be
recessed from both surfaces of wall as required to accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material* — Sealant — Min 3/4 in. (19 mm) thickness of fill material applied within the annulus,

flush with both surfaces of the wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for
jurisdictions employing the UL or cUL Certification (such as Canada),

respectively.

Last Updated on 2017-12-21

THROUGH-PENETRATION FIRESTOP (W-L-5046)

Scale: N.T.S.

System No. W-L-2084
November 29, 2005
F Ratings — 1 & 2 Hr (See Item 1)
T Ratings — 0 & 1-1/2 Hr (See Item 1)
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SECTION A-A
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1. Wall Assembly — The fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the
manner specified in the individual U300 or U400 Series Wall and Partition Designs in the UL Fire Resistance Directory and shall
include the construction features noted below. The hourly F Rating of the firestop system is equal to the hourly fire rating of
the wall assembly in which it is installed. The hourly T Rating is 1-1/2 Hr when installed in 2 hr fire-rated wall, 0 hr when
installed in 1 hr fire-rated wall.
A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in.
lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and spaced max 24 in. OC,

B. Gypsum Board* — Nom 5/8 in. thick gypsum wallboard, as specified in the individual Wall and Partition Design. Max
diam of opening is 8 in.

2. Through-Penetrants — One nonmetallic pipe, conduit or tubing to be installed within the firestop system. The annular space
between pipe and periphery of opening shall be min 1/4 in. to max 1-1/4 in. Pipe or conduit to be rigidly supported on both
sides of the wall assembly. The following types and sizes of nonmetallic pipes may be used:
A. Polyvinyl Chloride (PVC) Pipe — Nom 6 in. diam (or smaller) Schedule 40 solid-core or cellular core PVC pipe for use
in closed (process or supply) or vented (drain, waste or vent) piping system.

B. Chlorinated Polyvinyl Chloride (CPVC) Pipe — Nom 6 in. diam (or smaller) SDR17 CPVC pipe for use in closed
(process or supply) or vented (drain, waste or vent) piping systems.

C. Acrylonitrile Butadiene Styrene (ABS) Pipe — Nom 6 in. diam (or smaller) Schedule 40 solid-core or cellular core
ABS pipe for use in closed (process or supply) or vented (drain, waste or vent) piping systems.

D. Flame Retardant Polypropylene (FRPP) Pipe — Nom 6 in. diam (or smaller) Schedule 40 FRPP pipe for use in closed
(process or supply) or vented (drain, waste or vent) piping system.

3. Metallic Sleeve — Nom 8 in. diam (or smaller) Schedule 40 (or thinner) steel pipe cast into wall assembly with joint compound
and installed flush with wall surfaces

4. Metal Cover Plate — Min. 18 ga. steel with max .D. 1/4 in. larger than O.D. of pipe. Min. O.D. of cover plate to be 2-1/2 in.
larger than O.D. of pipe. Installed between collar and wall surfaces.

5. Firestop Device* — Firestop Collar — Firestop collar shall be installed in accordance with the accompanying installation
instructions. Collar to be installed and latched around the pipe and secured to both sides of the wall using the anchor hooks
provided with the collar. (Minimum 2 anchor hooks for 1-1/2 and 2 in. diam pipes, 3 anchor hooks for 3 and 4 in. diam pipes, and
4 anchor hooks for 6 in. diam pipes). The anchor hooks are to be secured to the surface of wall with 3/16 by 2-1/2 in. long toggle
bolts along with washers. As an alternate for pipe sizes of nom 4 in. diam or less, min No. 10 by 1-1/2 in. long drywall or laminate
screws with min 3/4 in. steel washers may be used.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CP 643 50/1.5"N, CP 643 63/2"N, CP 643 90/3"N, CP 643 110/4"N or CP 643
160/6"N Firestop Collar

* Indicates such products shall bear the UL or cUL Certification Mark for
jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.

Last Updated on 2005-11-29

THROUGH-PENETRATION FIRESTOP (W-L-2084)

Scale: N.T.S.
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January 22, 2015

ANSI/UL1479 (ASTM E814) CAN/ULC 5115

F Ratings — 1 and 2 Hr (See Item 1and 4) F Ratings — 1 and 2 Hr (See Items 1 and 4)

T Rating — O Hr FT Rating — O Hr

FH Ratings — 1 and 2 Hr (See Items 1 and 4)

FTH Rating — 0 Hr
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SECTION A-A

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in

the manner described in the individual U300, U400, V400 or W400 Series Wall or Partition Design in the UL Fire Resistance

Directory and shall include the following construction features:
A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to consist of nom 2 by 4 in.
(51 by 102 mm) lumber spaced 16 in. (406 mm) OC. Steel studs to be min 2-1/2 in. (64 mm) wide and spaced max 24 in.
(610 mm) OC. When steel studs are used and the diam of opening exceeds the width of stud cavity, the opening shall be
framed on all sides using lengths of steel stud installed between the vertical studs and screw-attached to the steel studs
at each end. The framed opening in the wall shall be 4 to 6 in. (102 to 152 mm) wider and 4 to 6 in. (102 to 152 mm)
higher than the diam of the penetrating item such that, when the penetrating item is installed in the opening, a 2 to 3 in.
(51 to 76 mm) clearance is present between the penetrating item and the framing on all four sides.

B. Gypsum Board* — The gypsum wallboard type, thickness, number of layers, fastener type and sheet orientation shall
be as specified in the individual Wall and Partition Design. Max diam of opening in steel stud walls is 32 in. (813 mm). Max
diam of openings in wood stud walls is 14-1/2 in. (368 mm).

2. Steel Sleeve — Nom 32 in. (813 mm) diam (or smaller) Schedule 40 (or heavier) steel pipe sleeve friction fit in nom 32 in. (813
mm) diam circular opening cut through gypsum board layers. Length of steel sleeve to be equal to thickness of wall.

3. Through-Penetrant — One metallic pipe, conduit or tubing installed either concentrically or eccentrically within the firestop
system. The annular space between pipe, conduit or tubing and the steel sleeve shall be min of 0 in. (point contact) to max 1-7/8
in. (48 mm) Pipe, conduit or tubing to be rigidly supported on both sides of wall assembly. The following types and sizes of
metallic pipes, conduits or tubing may be used:

A. Steel Pipe — Nom 30 in. (762 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe.

B. Iron Pipe — Nom 30 in. (762 mm) diam (or smaller) service weight (or heavier) cast iron soil pipe or Class 50 (or
heavier) ductile iron pressure pipe.

C. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic tubing.
D. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper tubing.
E. Copper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper pipe.

4. Fill, Void or Cavity Material*-Sealant — Min 5/8 in. (16 mm) and 1-1/4 in. (32 mm) thickness of fill material applied within
annulus, flush with both surfaces of wall assembly for 1 or 2 hr rated walls, respectively. Min 1/2 in. (13 mm) diam bead of caulk
applied to the penetrant/gypsumboard interface at the point contact location on both sides of wall.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — FS-ONE Sealant or FS-ONE MAX Intumescent Sealant

* Indicates such products shall bear the UL or cUL Certification Mark for
jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.

Last Updated on 2015-01-22
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System No. W-L-7155

October 28, 2024

ANSI/UL1479 (ASTM E814) CAN/ULC S115
F Ratings — 1 and 2 Hr (See Item 1) F Ratings — 1 and 2 Hr (See Item 1)
T Ratings — 0 Hr FT Ratings — O Hr

L Rating at Ambient — Less Than 1 CFM/sq ft FH Ratings — 1 and 2 Hr (See Item 1)

L Rating at 400 F — Less Than 1 CFM/sq ft FTH Ratings — O Hr

L Rating at Ambient — Less Than 1 CFM/sq ft

L Rating at 400 F — Less Than 1 CFM/sq ft
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Section A&

el

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum wallboard/stud wall assembly shall be constructed of the materials and in the manner described
in the individual U400, V400 or W400 Series Wall or Partition Design in the UL Fire Resistance Directory and shall include the following construction
features:

A. Studs — Wall framing shall consist of min 3-1/2 in. (89 mm) wide steel channel studs spaced max 24 in. (610 mm) OC. Additional steel studs shall be
used to completely frame the opening.

B. Gypsum Board* — 5/8 in. (16 mm) thick, 4 ft (1.22 m) wide with square or tapered edges. The gypsum board type, thickness, number of layers,
fastener type and sheet orientation shall be as specified in the individual Wall and Partition Design in the UL Fire Resistance Directory. Max area of
opening is 73.7 sq ft (6.85 m?) with a max dimension of 104 in. (2.64 m).

The hourly F and FH Ratings of the firestop system are equal to the hourly fire rating of the wall assembly in which it is installed.

2. Steel Duct — Max 100 in. by 100 in. (2.5 by 2.5 m) galv steel duct to be installed either concentrically or eccentrically within the firestop system. The
duct shall be constructed and reinforced in accordance with SMACNA construction standards. The space between the steel duct and periphery of
opening shall be min 0 in. (point contact) to max 2 in. (51 mm). Steel duct to be rigidly supported on both sides of the wall assembly.

2A1. Through-Pentrating Product* — As an alterate to Item 2. Fiber cement with galvanized steel facing, 3/8 in.(10 mm) thick composite metallic
duct, with a max cross-sectional area of 43.0 sq ft, (4 m?) and a max individual dimension of 78 3/4 in. (2 m). Duct to be installed either concentrically or
eccentrically within the firestop system such that the annular space is min 0 in. (point contact) to max 2 in. (51 mm). Duct to be rigidly supported on
both sides of wall assembly. Refer to Ventilation Duct Assemblies in Vol. 2 of the Fire Resistance Directory.

VAUGHANAIR CANADA ULC — Type DuraDuct HP.

2A3. Through-Pentrating Product* — As an alternate to ltem 2. Galvanized steel faced duct panel, with a max cross-sectional area of 2450 sq in. (1.58
m?), and a max individual dimension of 49-1/2 in. (1258 mm) Duct to be installed either concentrically or eccentrically within the firestop system such
that the annular space is min 0 in. (point contact) to max 2 in. (51 mm). Duct to be rigidly supported on both sides wall assembly. Refer to Ventilation
Duct Assemblies in Vol. 2 of the Fire Resistance Directory.

VAUGHANAIR CANADA ULC — Type DuraDuct GNX.

2A4, Through-Penetrants — Coated Ducts* — As an alternate to Item 2, rectangular steel air duct supplied coated with BW11 coating material. Max
40 by 40 in. (1.02 by 1.02 m) duct size. One duct to be installed within the firestop system with an annular space of min 0 in. (point contact) to max 2 in.
(51 mm). Reinforcement stiffener or transverse joint with bolted flanges shall be located approximately at the mid depth of the annular space. Duct to
be rigidly supported on both sides of the wall assembly. Duct sections shall be assembled using bolted flanges or SMACNA approved Transverse Joint
Reinforcements.

FIRESPRAY INTERNATIONAL LTD — FLAMEBAR BW11 FIRE RATED DUCTWORK

3 Firestop System — The firestop system shall consist of the following:
A. Packing Material — (Optional, Not Shown) — Polyethylene backer rod, mineral wool batt insulation or fiberglass batt insulation friction fitted into
annular space. Packing material to be recessed from both surfaces of wall to accommodate the required thickness of fill material.

A1. Packing Material — Required as specified in Table below. Min 3-3/4 in. (95 mm) or 5 in. (127 mm) thickness of min 4 pcf (64 kg/m3) mineral wool
batt insulation firmly packed into opening as a permanent form for 1 and 2 hr rated assemblies, respectively. Packing material to be recessed from both
surfaces of wall to accommodate the required thickness of fill material.

B. Fill, Void or Cavity Material* — Sealant — Min 5/8 in. (16 mm) thickness of fill material applied within the annulus, flush with both surfaces of wall.
Min 1/4 in. (6 mm) diam bead of fill material shall be applied at the point contact location between the steel duct or coated duct and the gypsum
board.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC — CFS-S SIL GG Sealant, FS-ONE Sealant, FS-ONE MAX Intumescent Sealant or CP606 Flexible Firestop
Sealant

C. Steel Retaining Angles — Min No. 16 gauge galv steel angles sized to lap steel duct a min of 2 in. (51 mm) and to lap wall surfaces a min of 1 in.

(25 mm). When max duct dimension does not exceed 48 in. (122 cm) and duct area does not exceed 1300 in? (8387 cm?), angles may be min No. 18

gauge galv steel. Angles attached to steel duct or coated duct on both sides of wall with min No. 10 by 1/2 in. (13 mm) long steel sheet metal screws
located a max of 1 in. (25 mm) from each end of steel duct and spaced a max of 6 in. (152 mm) OC. Steel angles are optional for those sides of duct

that do not exceed the dimension specified in Table below, dependent on packing material, sealant and annular space as specified.

Angle
Max (Item
Duct Duct Annular Packing 3C)
Dimension Thickness Space Sealant Material Required
24 in. 24 gaor 1/2 in. min | FS-ONE Sealant Item No
(610 mm) | heavier to 1in. or CP606 Flexible | 3A1
max Firestop Sealant
(13to 25
mm)

* Indicates such products shall bear the UL or cUL Certification Mark for jurisdictions employing the UL or cUL Certification (such as Canada),
respectively.
Last Updated on 2024-10-28
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AIR DISTRIBUTION SCHEDULE

MAX. FACE NECK MAX.
AIR FLOW SIZE SIZE APD SOUND
MARK SERVICE TYPE MATERIAL | COLOR PATTERN (CFM) (IN x IN) (IN x IN) (INWG) (NC) NOTES
S1 SUPPLY STANDARD BLADE GRILLE ALUMINUM|[ WHITE 90 DEG. 1,600 22 x 22 20x 20 0.10 20 1,2,3,4,5,6,7
R1/E1 RETURN/EXHAUST STANDARD BLADE GRILLE ALUMINUM|[ WHITE N/A 650 14 x14 12x12 0.10 20 1,2,3,4,56,7
NOTES:

1. REFER TO SECTION 233713 FOR ADDITIONAL REQUIREMENTS.

N o o 0 Dd

SOUND LEVELS SHALL BE BASED ON ASHRAE 70.
VERIFY MOUNTING FRAME STYLE WITH ARCHITECTURAL REFLECTED CEILING PLANS, FINISH SCHEDULES AND EXISTING CEILINGS.
DUCT BRANCH FROM MAIN TAKEOFF TO AIR INLET / OUTLET SHALL MATCH SCHEDULED NECK SIZE UNLESS OTHERWISE NOTED.

PROVIDE INTEGRAL DAMPERS ADJUSTABLE AT THE DEVICE FACE ONLY AT LOCATIONS NOTED ON PLANS.
PROVIDE PRIMED-FOR-PAINT FINISH FOR DIFFUSERS AND GRILLES IN SPACES WITH EXPOSED STRUCTURE CEILINGS AND/OR MOUNTED TO EXPOSED DUCT.
PROVIDE ALUMINUM CONSTRUCTION FOR HUMID AREAS SUCH AS KITCHENS, TOILET ROOMS, LOCKER ROOMS, AND MECHANICAL SPACES.

LP TANK SIZING CALCULATIONS

BUILDING GAS CONSUMPTION - PEAK MONTH

472 THERMS/MONTH (NOTE 4; JANUARY IS PEAK MONTH)

BUILDING GAS CONSUMPTION - PEAK MONTH

47,200,000

BTU/MONTH (PEAK MONTH - JANUARY)

LP HEAT CONTENT 90,500 BTU/GALLON (LP @ 60F)

ESTIMATED GALLONS 522 GALLONS/MONTH (PEAK MONTH - JANUARY)
DESIGN TANK SIZE 1,000 GALLONS

TANK QTY REQUIRED - PEAK MONTH CONSUMPTION BASIS 1 TANK(S)

TANK FULL VOLUME 80% OF DESIGN TANK SIZE (MAX LIQUID FILL VOLUME)
REFILL WHEN TANK(S) ARE 25% OF DESIGN TANK SIZE

AVAILABLE VOLUME 550 GALLONS PER REFILL

DAYS BETWEEN REFILLS 32 DAYS (FOR PEAK MONTH)

BOILER INPUT 500,000 BTU/HOUR INPUT

BOILER QTY 1 (SECOND BOILER IS 100% REDUNDANT)

TOTAL CONNECTED LOAD (PEAK INSTANTANEOUS DEMAND) 500,000 BTU/HOUR

LOAD FACTOR 85% DEMAND DIVERSITY OVER 8 HOUR PERIOD

DIVERSIFIED DEMAND 425,000 BTU/HOUR (CONTINUOUS)

DESIGN TEMPERATURE 10°F ASHRAE 99% = 17.6°F (NEW RIVER VALLEY, VA)

DESIGN RELATIVE HUMIDITY 40% ASHRAE EXTREME ANNUAL MIN =71.8% RH @ 6.2 °FDB / 4.9 °FWB
DESIGN TANK SIZE 1,000 GALLONS

DESIGN TANK FILL LEVEL 25% OF DESIGN TANK SIZE

SINGLE TANK VAPORIZATION RATE @ DESIGN CONDITIONS 279,720 BTU/HOUR (@ CONDITIONS ABOVE; FISHER BULLETIN LP-27)
TANK QTY REQUIRED - PEAK DRAW BASIS (NOTE 3) 2 TANK(S) (= DIVERSIFIED DEMAND + SINGLE TANK VAPORIZATION RATE)

NOTES:

1. PEAK CONSUMPTION SIZING BASED ON MIN STORAGE VOLUME REQUIRED FOR PEAK MONTH,

ALLOWING FOR ROUTINE MONTHLY DELIVERIES.
2. PEAK TANK DEMAND SIZING BASED ON CONTINUOUS DEMAND, DRAWN OVER 8-HOUR PERIOD
WITHOUT FROSTING.
3. PEAK TANK DEMAND IS STORAGE DESIGN BASIS; PROVIDE TWO (2) 1,000 GALLON TANKS.

4. TRANE TRACE 700 USED TO DETERMINE BUILDING PEAK MONTHLY HEATING CONSUMPTION.

BUILDING LOADS SCHEDULE

BUILDING HEATING, MBH

449.6

OUTSIDE AIR COMPONENT, MBH

125.3

TOTAL COOLING, TONS

33.5

SENSIBLE COOLING, TONS

20.4

TOTAL OUTSIDE AIR COOLING COMPONENT, TONS

7.9

PROPANE PIPE SIZING SCHEDULE

EXPANSION AND BUFFER TANK SCHEDULE

EXPANSION TANK HYDRONIC SYSTEM DIMENSIONS AND WEIGHT
TOTAL | ACCEPT. | CHARGE | MAKEUP | RELIEF INLET
VOLUME | VOLUME |PRESSURE|PRESSURE|PRESSURE| SIZE DIMENSIONS | WEIGHT
MARK SERVICE TYPE MANUFACTURER / MODEL  |(GALLONS)|(GALLONS)| (PSIG) (PSIG) (PSIG) (IN DIA) (IN DIA x IN) (LBS) NOTES
XT-1 HEATING WATER BLADDER EXPANSION BELL & GOSSETT / B35 10 10 18 19 30 0.75 12"g x 24" 125 1,2
XT-2 CHILLED WATER BLADDER EXPANSION BELL & GOSSETT / B35 10 10 18 19 30 0.75 12"g x 24" 125 1,2
BT-1 CHILLED WATER VERTICAL BUFFER CEMLINE / CWB SERIES 200 - - - - 3 30"g x 72" TALL | 2,100 1,2
NOTES:
1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW THE GENERAL SIZE, CONFIGURATION,
LOCATION, CONNECTIONS AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED WITH RELATION TO THE OTHER BUILDING SYSTEMS. SEE SPECIFICATION SECTION
232116 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.
2. PROVIDE 4-INCH DEEP CONCRETE PAD.
FAN SCHEDULE
EC BRAKE | NOMINAL | MAX. STARTER/
AIRFLOW | ESP MOTOR | DRIVE SPEED | MOTOR | MOTOR | SOUND DAMPER | VOLTAGE/ | DSCNNCT
MARK SERVICE / LOCATION TYPE MANUFACTURER / MODEL (CFM) (INWG) | (YorN) TYPE (RPM) (HP) (HP) (SONES) TYPE PHASE | MEANS NOTES
EF-1 BOILER RM / EXTERIOR UPBLAST DOME, SIDEWALL MOUNT GREENHECK / CUE-099-VG 650 05 YES DIRECT 1320 0.1 0.25 8.0 GRAVITY 1201 MSID [1234
NOTES:

1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW THE GENERAL SIZE, CONFIGURATION, LOCATION, CONNECTIONS

AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED WITH RELATION TO THE OTHER BUILDING SYSTEMS. SEE SPECIFICATION SECTION 233400 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.

A O N

AIR SEPARATOR SCHEDULE

WATER MAX. INLET
FLOW WPD DIMENSIONS SIZE WEIGHT
MARK SERVICE TYPE MANUFACTURER / MODEL (GPM) | (FTH20) | (INDIAXIN) (IN DIA) (LBS) NOTES
AS-1 HEATING WATER TANGENTIAL BELL & GOSSETT / RL-2N 43 1 7% x 16" 2 65 12,3
AS-2 CHILLED WATER TANGENTIAL BELL & GOSSETT / R-3F 65 2 12" x 24" 3 190 1,2,3
NOTES:

1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW

THE GENERAL SIZE, CONFIGURATION, LOCATION, CONNECTIONS AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED WITH RELATION TO THE OTHER
BUILDING SYSTEMS. SEE SPECIFICATION SECTION 232116 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.

2. PROVIDE MANUAL BLOWDOWN VALVE.
3. PROVIDE AUTOMATIC AIR VENT.

. PROVIDE STARTING AND DISCONNECTING MEANS AS SCHEDULED. (MRS = MOTOR RATED SWITCH; MS/D = COMBINATION MOTOR-STARTER AND DISCONNECT; VFD = VARIABLE FREQUENCY DRIVE; AND DISC = DISCONNECT)
. PROVIDE LOCAL SPEED CONTROL ADJUSTMENT AT EC FAN MOTOR FOR BALANCING.
. PROVIDE FACTORY-FABRICATED WALL-MOUNT CURB. COORDINATE EXACT LOCATION WITH EXISTING WALL OPENING.

STATE BUILDING OFFICIAL

1. REFER TO MECHANICAL DETAILS AND SECTION 230500 FOR MORE INFORMATION.
2. CONTRACTOR SHALL SELECT UL LISTED PENETRATION DETAIL MATCHING THE PENETRATION CONDITIONS.
3. SUBMIT AN APROPRIATE DETAIL FOR ENGINEER REVIEW IF THE PROJECT CONDITIONS ENCOUNTERED ARE NOT REPRESENTED ABOVE.

INLET | PRESSURE | SEGMENT | EL.FROM | SIZING | SEGMENT | SEGMENT
SEGMENT PRESSURE | DROP EL. P.0.D. LENGTH | CAPACITY |  SIZE
NODES SEGMENT DESCRIPTION PIPE MATERIAL (PSI) (PSI) (FT) (FT) (FT) (MBH) (IN) | sizING BASIS
10 PSIG SYSTEMS
1-2 TANK AREA 1ST STAGE REGULATOR TO TANK FARM RISER STUB CONNECTION STEEL - SCH 40 10 1 15 15 220 1,949 1 VFGC 402.4(25) SCH 40 METALLIC PIPE
23 TANK FARM RISER TO BELOW GROUND BRANCH POLYETHYLENE PLASTIC PIPE - SDR 11 10 1 25 40 220 1,949 1 NFPA 58-17 16.1(n) PE PLASTIC PIPE
3.4 BELOW GROUND BRANCH TO BUILDING SERVICE RISER STUB POLYETHYLENE PLASTIC PIPE - SDR 11 10 1 160 200 220 1,000 1 NFPA 58-17 16.1(n) PE PLASTIC PIPE
45 BUILDING SERVICE RISER STUB TO 2ND STAGE BUIDING REGULATOR INLET STEEL - SCH 40 10 1 20 220 220 1,000 0.75 | VFGC 402.4(25) SCH 40 METALLIC PIPE
39 BELOW GROUND BRANCH TO GENERATOR RISER STUB (EXISTING) POLYETHYLENE PLASTIC PIPE - SDR 11 10 1 80 120 130 949 0.75 | NFPA 58-17 16.1(n) PE PLASTIC PIPE
9-10 GENERATOR RISER STUB TO 2ND STAGE GENERATOR REGULATOR INLET STEEL - SCH 40 10 1 10 130 130 949 0.75 | VFGC 402.4(25) SCH 40 METALLIC PIPE
2 PSIG SYSTEMS
56 2ND STAGE BUIDING REGULATOR OUTLET TO B-2 BRANCH STEEL - SCH 40 2 1 50 50 75 1,000 0.75 | VFGC 402.4(27) SCH 40 METALLIC PIPE
67 B-2 BRANCH TO B-1 REGULATOR INLET STEEL - SCH 40 2 1 25 75 75 500 0.75 | VFGC 402.4(27) SCH 40 METALLIC PIPE
68 B-2 BRANCH TO B-2 REGULATOR INLET STEEL - SCH 40 2 1 10 60 60 500 0.75 | VFGC 402.4(27) SCH 40 METALLIC PIPE
LOW PRESSURE CONNECTIONS
712 B-1 REGULATOR OUTLET TO B-1 CONNECTION STEEL - SCH 40 11IN.W.C. | 0.5 IN. W.C. 25 25 25 500 1 VFGC 402.4(28) SCH 40 METALLIC PIPE
8-13 B-2 REGULATOR OUTLET TO B-2 CONNECTION STEEL - SCH 40 11IN.W.C. | 0.5IN. W.C. 25 25 25 500 1 VFGC 402.4(28) SCH 40 METALLIC PIPE
10-11 2ND STAGE GENERATOR REGULATOR OUTLET TO GENERATOR CONNECTION STEEL - SCH 40 11IN.W.C. | 0.5 IN. W.C. 15 15 15 949 125 | VFGC 402.4(28) SCH 40 METALLIC PIPE
LIFE-SAFETY PENETRATION SCHEDULE
e
ASSEMBLY AND PENETRATION TYPE RATING U. L. DETAIL SYSTEM NUMBER
(HR)
INSULATED METAL PIPES Tor2 |CAJ-5061, CAJ-5090, CAJ-5091, CAJ-5096, CAJ-5277
CONCRELE | UNINSULATED METAL PIPES OR CONDUITS Tor2 |CAJ-1226, CAJ-1155, CAJ-1380, CAJ-1575, FA-1028
UNINSULATED NON-METAL PIPES OR CONDUITS Tor2 |CAJ-2109, CAJ-2407, CAJ-2567, CAJ-2831
INSULATED METAL PIPES Tor2 |CAJ-5061, CAJ-5090, CAJ-5091, CAJ-5096, CAJ-5277
concreTe | UNINSULATED METAL PIPES OR CONDUITS Tor2 |CAJ-1226, CAJ-1155, CAJ-1380, CAJ-1575
MASONRY WALLS| UNINSULATED NON-METAL PIPES OR CONDUITS Tor2 |CAJ-2109, CAJ-2407, CAJ-2567, CAJ-2831
INSULATED METAL DUCTWORK WITHOUT DAMPERS Tor2 | CAJ7145, WJ-7091, WJ-7112
UNINSULATED METAL DUCTWORK WITHOUT DAMPERS Tor2 |CAJ-7029, WJ-7109, WJ-7021
INSULATED METAL PIPES Tor2 |WL-5046, WL-5047, WL-5096
UNINSULATED METAL PIPES OR CONDUITS Tor2 |WL-1164, WL-1205, WL-1465
W s | UNINSULATED NON-METAL PIPES OR CONDUITS Tor2 |WL-2084, WL-2341, WL-2649
INSULATED METAL DUCTWORK WITHOUT DAMPERS Tor2 |WL-7151, WL-7156
UNINSULATED METAL DUCTWORK WITHOUT DAMPERS Tor2 |WL-7155, WL-7213, WL-7250
NOTES:

w qay
m
-
=

@ Dewberry

Dewberry Engineers Inc.

9300 Harris Corners Parkway
Suite 220

Charlotte, NC 28269-3797
704.509.9918

NC License No. F-0929

DEB APROVAL

Radford

ALLEN BUILDING

ELECTRICAL
REPLACEMENT

100% CONSTRUCTION
DOCUMENTS
RADFORD, VIRGINA

é;g

..00’.0“‘

VR

..P’TH OF

.
Vi,
[ag ]
Y]
2
e

AD4049234A8...
SCOTT W DAVIS ©

Lic. No. 062725

....00..
XS
&

r

[ ]
Q

>

'I“S'S

n QI-
]

S
JONAL sNar
10/23/2025 | 2P wiliasr®”

KEY PLAN:

SCALE:

REVISIONS

1 | 10/24/25|SWD

DEB COMMENTS

NO. DATE BY DESCRIPTION
DRAWN BY SMF
APPROVED BY SWD
CHECKED BY JMT
DATE JULY 25, 2025
TITLE

MECHANICAL
SCHEDULES

DEI PROJECT NO:

RADFORD PROJECT NO:

50188025
217-B5217-004

SHEET NO.

M6.01




Docusign Envelope ID: F45621E1-D6A6-4612-BBOE-DOE9989BDA46

10/22/2025 6:11:57 PM

AIR-COOLED CHILLER SCHEDULE

STATE BUILDING OFFICIAL

REFRIGERANT | CHILLED WATER PERFORMANCE ELECTRICAL EVAPORATOR HEATER| PIPING HEAT TRACE | DIMENSIONS AND WEIGHT
CAPACITY | FLOW |MINFLOW | EWT | LWT |MAX.WPD [ MIN. EER | MIN. IPLV | AMB. | MAX. SOUND| MCA MOCP |VOLTAGE/| REQD |VOLTAGE/| REQD |VOLTAGE/| FOOTPRINT HEIGHT | WEIGHT

MARK SERVICE TYPE MANUFACTURER / MODEL TYPE (TONS) (GPM) (GPM) F | ® | FTH20) | ®TUW) | BTUW) | (F) (dBA) (A) (A) PHASE | (YORN) | PHASE | (YORN) | PHASE (IN X IN) (IN) (LBS) NOTES

CH-1 ALLEN BUILDING AIR-COOLED SCROLL TRANE / CGAMO035 R-454B 33 65 39 44 | 56 1 10.10 13.70 95 65 167 250 208/3 YES 1201 YES 120/1 150 x 50 85 3,100 |12,34,56,738
NOTES:
1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW THE GENERAL SIZE, CONFIGURATION, LOCATION, CONNECTIONS

AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED WITH RELATION TO THE OTHER BUILDING SYSTEMS. SEE SPECIFICATION SECTION 236426 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.
2. SOUND PERFORMANCE IS BASED ON SOUND PRESSURE LEVELS MEASURED AT 30 FEET FROM UNIT AT FULL CAPACITY IN ACCORDANCE WITH AHRI 370.
3. PROVIDE 20A DEDICATED CIRCUIT FOR EVAPORATOR HEATER FOR EACH CHILLER.
4. PROVIDE 20A DEDICATED CIRCUIT FOR PIPING HEAT TAPE FOR EACH CHILLER.
5. CAPACITIES ARE BASED ON 0.00025 FOULING FACTORS FOR AIR-COOLED CHILLERS.
6. PROVIDE CONCRETE PAD FOR OUTDOOR CHILLERS THAT IS 6-INCHES LONGER AND WIDER THAN UNIT FOOTPRINT AND 6-INCHES DEEP WITH 4-INCHES DEEP CRUSHED STONE BASE.
7. PROVIDE LOW AMBIENT CONTROLS AND ACCESSORIES.
8. SCHEDULED CAPACITIES ARE ARE SITE ELEVATION OF 2,100 FT.
CONDENSING WATER BOILER SCHEDULE

HEATING WATER BURNER DIMENSIONS AND WEIGHT
DESIGN | MINIMUM PRIMARY FUEL FULL FIRE | MIN. FIRE DESIGN ELECTRICAL EXHAUST |COMBUST.| WET
EWT | LWT | FLOW FLOW WPD PRIMARY  |PRESSURE| MIN. EFF. | MIN.EFF. | INPUT | OUTPUT FLA MOCP | VOLTAGE/ FOO?’R'N HEIGHT |FLUE VENT| AIRDUCT | WEIGHT
MARK SERVICE TYPE MANUFACTURER / MODEL F | @ (GPM) (GPM) | (FTH20) | FUELTYPE (INWC) (%) (%) (MBH) (MBH) (A) (A) PHASE | (INxIN) (IN) (INDIA) | (INDIA) (LBS) NOTES
B-1 HW SYSTEM S.S. HEAT EXCHANGER LOCHINVAR / FTXL500 110 | 140 35.0 15.0 3 PROPANE 10" 94% 93% 500.0 465 12.0 15 12011 [30.5x26.25| 535 4 4 560 12,3456
B-2 HW SYSTEM S.S. HEAT EXCHANGER LOCHINVAR / FTXL500 110 | 140 35.0 15.0 3 PROPANE 10 94% 93% 500.0 465 12.0 15 12011 [305x26.25| 535 4 4 560 12,3456

NOTES:

1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW THE GENERAL SIZE, CONFIGURATION, LOCATION, CONNECTIONS AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED WITH RELATION TO THE OTHER BUILDING SYSTEMS.

SEE SPECIFICATION SECTION 235216 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.

@ o A~ w0 D

PROVIDE MOTOR-RATED DISCONNECT SWITCH.
EFFICIENCIES ARE BASED ON DESIGN CONDITIONS AT FULL FIRE AND MINIMUM FIRE RATE.
CAPACITY AND PRESSURE DROP IS BASED ON DESIGN FLOW RATE. CONTROL / TAB SHALL NOT ALLOW FLOW BELOW MINIMUM FLOW RATE PLUS A 15% SAFETY FACTOR.
PROVIDE 4-INCH DEEP CONCRETE PAD THAT IS 4-INCHES LONGER AND WIDER THAN UNIT FOOTPRINT.
PROVIDE LP GAS REGULATOR AS REQUIRED FOR BOILER UTILIZATION PRESSURE. REGULATORS SHALL BE VENTED TO A SAFE LOCATION EXTERIOR TO THE BUILDING. VENTLESS REGULATORS WITH VENT LIMITERS ARE NOT ACCEPTABLE.

PUMP SCHEDULE

BRAKE | NOMINAL STARTER/
SUCTION | DISCHARGE | IMPELLER FLOW HEAD EFF. SPEED | MOTOR | MOTOR |VOLTAGE/| DSCNNCT
MARK SERVICE TYPE MANUFACTURER / MODEL (IN DIA) (IN DIA) (IN DIA) (GPM) | (FTH20) (%) (RPM) (HP) (HP) PHASE | MEANS NOTES
PCHWP-1 PRIMARY CHW SEPARATELY-COUPLED IN-LINE | BELL & GOSSETT / E80-1.5x1.5x9.5B 15 15 9.5 65 67 55% 1800 2.1 3.0 208/3 VFD  |1,2,345,6
PCHWP-2 PRIMARY CHW SEPARATELY-COUPLED IN-LINE |  BELL & GOSSETT / E80-1.5x1.5x9.5B 15 15 95 65 67 55% 1800 2.1 3.0 208/3 VFD  |1,2,3456
PHWP-1 PRIMARY HW SEPARATELY-COUPLED IN-LINE BELL & GOSSETT / E90-1.25AAB 1.25 1.25 4.25 35 15 65% 1800 0.2 0.33 120/1 MSID (1,234
PHWP-2 PRIMARY HW SEPARATELY-COUPLED IN-LINE BELL & GOSSETT / E90-1.25AAB 1.25 1.25 4.25 35 15 65% 1800 0.2 0.33 1201 MS/ID (1,234
SHWP-1 SECONDARY HW | SEPARATELY-COUPLED IN-LINE BELL & GOSSETT / E80-1.5x1.5x7C 15 15 7.0 43 47 60% 1800 0.8 15 208/3 VFD  |1,2,345,6
SHWP-2 SECONDARY HW | SEPARATELY-COUPLED IN-LINE BELL & GOSSETT / E80-1.5x1.5x7C 15 15 7.0 43 47 60% 1800 0.8 15 208/3 VFD  |1.2,345,6
NOTES:
1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW THE GENERAL SIZE, CONFIGURATION,
LOCATION, CONNECTIONS AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED WITH RELATION TO THE OTHER BUILDING SYSTEMS. SEE SPECIFICATION SECTION 232123 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.
2. PUMPS OPERATING IN PARALLEL SHALL BE SELECTED FOR PARALLEL OPERATION.
3. PROVIDE STARTING AND DISCONNECTING MEANS AS SCHEDULED. (MRS = MOTOR RATED SWITCH; MS/D = COMBINATION MOTOR-STARTER AND DISCONNECT; AND VFD = VARIABLE FREQUENCY DRIVE)
4. PUMPS MOTOR SELECTION SHALL BE BASED ON NON-OVERLOADING SERVICE.
5. PROVIDE 4-INCH DEEP CONCRETE PAD.
6. CONSTANT VOLUME PUMP. VFD PROVIDED FOR BALANCING.
UNIT HEATER SCHEDULE
FAN AIR MOUNTING [ HEATING WATER ELECTRIC
AIRFLOW | MOTOR |VOLTAGE/| EAT | LAT | HEIGHT |[CAPACITY| EWT | LWT | FLOW [MAX.WPD| PIPESIZE| CONTROL DESIGN | VOLTAGE/
MARK SERVICE TYPE MANUFACTURER / MODEL (CFM) (HP) PHASE | (F) | (F) (FT) (MBH) F | @ (GPM) | (FTH20) | (INCHES) VALVE (KW) PHASE NOTES
UH-01 SAFETY STORAGE 001 HORIZONTAL UNIT HEATER TRANE / S-A18 500 16 WATTS | 120/1 65 | 95 7 16.3 140 | 110 1.25 5 0.75 2-WAY PD - - 12,34
UH-02 STORAGE 003 HORIZONTAL UNIT HEATER TRANE / S-A08 245 16 WATTS | 120/1 65 | 95 8 8.0 140 | 110 0.75 5 0.75 2-WAY PD - - 1,2,3,4
UH-03 MECHANICAL 002 HORIZONTAL UNIT HEATER TRANE / S-A25 580 25 WATTS | 120/1 65 | 95 9 18.9 140 | 110 1.50 5 0.75 2-WAY PD - - 12,34
UH-A P.D. STORAGE 006 HORIZONTAL UNIT HEATER TRANE / UHEC07 700 1/50 - 60 | 94 9 - - - - - - - 75 208/3 | 1234
UH-B P.D. STORAGE 006 HORIZONTAL UNIT HEATER TRANE / UHECO7 700 1/50 - 60 | 94 9 - - - - - - - 75 208/3 | 1234
UH-C SAFETY STORAGE 010 VERTICAL UNIT HEATER TRANE / UHEC10 700 1/50 - 60 | 105 8 - - - - - - - 10.0 208/3 | 1,2,34
UH-D STAIRWAY 004 HORIZONTAL UNIT HEATER TRANE / UHECO5 400 11125 - 60 | 99 8 - - - - - - - 5.0 208/3 |12.34
UH-E CORRIDOR 008 HORIZONTAL UNIT HEATER TRANE / UHEC03 400 1125 - 70 | 96 8 - - - - - - - 3.3 208/3 | 1,234
NOTES:

1. THE DESIGN SHOWN ON THE DRAWINGS IS BASED ON THE EQUIPMENT MANUFACTURER AND MODEL SCHEDULED AND IS INTENDED ONLY TO SHOW THE GENERAL SIZE, CONFIGURATION, LOCATION, CONNECTIONS AND SUPPORT FOR EQUIPMENT OR SYSTEMS SPECIFIED

WITH RELATION TO THE OTHER BUILDING SYSTEMS. SEE SPECIFICATION SECTION 238239 FOR TECHNICAL REQUIREMENTS PERTAINING TO THE EQUIPMENT.
2. PROVIDE MOTOR-RATED DISCONNECT SWITCH.
3. PROVIDE FACTORY-FABRICATED WALL/CEILING SUPPORT. MOUNT AT SCHEDULED HEIGHT AFF TO BOTTOM OF HEATER UNLESS OTHERWISE NOTED ON PLANS.
4. UNIT-MOUNTED THERMOSTAT.

COIL SCHEDULE

DIMENSIONS HEATING COIL
NOMINAL | NOMINAL | AIR ELECTRIC
WIDTH | HEIGHT |COILFLOW | EAT | LAT [ MAX.APD | MIN.CAP. | DESIGN | VOLTAGE/
MARK SERVICE (IN) (IN) (CFM) F | & | aNnwe) (KW) (KW) PHASE NOTES
RHC-1 (E) OAU-1 16 12 1,250 5.0 | 68.0 0.10 25.0 25.0 208/3 12,34

NOTES:

1. REFER TO SECTION 238216 FOR ADDITIONAL REQUIREMENTS.
2. COORDINATE COIL DIMENSIONS TO MATCH EQUIPMENT CASING OR DUCTWORK DIMENSIONS.
3. PROVIDE SCR CONTROLLER AND DISCONNECT FOR ELECTRIC HEATING COILS. COIL CAPACITIES SHALL BE NO LESS THAN MINIMUM AND NO MORE THAN THE

ELECTRICAL DESIGN BASIS SCHEDULED.
4. FIELD VERIFY DUCT DIMENSIONS AND INTERNAL INSULATION THICKNESS.
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ANALOG INPUT

ANALOG OUTPUT

DIGITAL INPUT

DIGITAL OUTPUT

NETWORK CONNECTION

ACTUATOR CONTROL

AIR FLOW SWITCH

CARBON MONOXIDE SENSOR

CARBON DIOXIDE SENSOR

CURRENT SENSING RELAY

DIFFERENTIAL PRESSURE SENSOR

ENERGY METER

FLOW METER

FLOAT SWITCH OR FLOW SWITCH

HUMIDITY HIGH LIMIT SWITCH

HUMIDITY SENSOR

OCCUPANCY SENSOR

PRESSURE SENSOR

RELAY

END SWITCH

DUCT SMOKE DETECTOR

SILICON CONTROLLED RECTIFIER

STARTER

TEMPERATURE SENSOR

VARIABLE FLOW VALVE OR DAMPER

VELOCITY SENSOR

VARIABLE SPEED DRIVE

OVERRIDE SWITCH

FIRE ALARM CONTACT

FAIL OPEN

FAIL CLOSED

THREE WAY CONTROL VALVE

TWO WAY CONTROL VALVE

MOTOR

AIR FLOW MONITORING STATION

DAMPER

COOLING OR HEATING COIL

FREEZE STAT

FILTER

FAN

FAN

PUMP

CONTROLS SCOPE:
1. GENERAL PROJECT DESCRIPTION:

A.  THIS PROJECT CONSISTS OF A FULL REPLACEMENT OF THE ALLEN BUILDING CENTRAL HEATING
AND COOLING PLANT LOCATED IN AND DIRECTLY OUTSIDE OF MECHANICAL ROOM 002 LOCATED
ON THE GROUND FLOOR OF THE BUILDING. EXISTING HOT WATER AND CHILLED WATER PIPING
MAINS FROM THE PLANT WILL BE DISCONNECTED FROM BUILDING DISTRIBUTION MAINS AT
MECHANICAL ROOM 002 WALL. HEATING AND COOLING SYSTEM EQUIPMENT AND PIPING WITHIN
MECHANICAL ROOM 002 WILL BE FULLY DEMOLISHED, INCLUDING STEAM TO HOT WATER
EXCHANGER, DUPLEX STEAM CONDENSATE PUMP, CHILLED AND HOT WATER PUMPS, ASSOCIATED
PIPING ACCESSORIES, AND AIR-COOLED CHILLER LOCATED OUTSIDE.

B. EXISTING STEAM AND STEAM CONDENSATE SYSTEMS WILL BE DEMOLISHED THROUGHOUT THE
ENTIRE BUILDING, COMPLETE WITH ASSOCIATED EQUIPMENT, PIPING AND ACCESSORIES.

C. ALL EXISTING HVAC SYSTEMS IN THE BUILDING THAT ARE LOCATED OUTSIDE OF MECHANICAL
ROOM 002 WILL REMAIN FOR CONTINUED SERVICE WITH THE EXCEPTION OF THE EXISTING STEAM
SYSTEMS AND ITEMS SPECIFICALLY NOTED ON THE DEMOLITION DRAWINGS.

D. NEW CHILLED WATER AND HEATING HOT WATER EQUIPMENT AND RELATED COMPONENTS WILL
BE INSTALLED IN AND DIRECTLY OUTSIDE OF MECHANICAL ROOM 002. THE NEW CHW PLANT WILL
CONSIST OF ONE AIR-COOLED CHILLER, TWO CHILLED WATER PUMPS, PIPING, ACCESSORIES, AND
CONTROLS. THE NEW HW PLANT WILL CONSIST OF TWO GAS-FIRED BOILERS, PROPANE STORAGE
SYSTEM WITH FUEL SUPPLY PIPING, TWO PRIMARY AND TWO SECONDARY PUMPS, PIPING,
HYRDONIC ACCESSORIES, THREE HW UNIT HEATERS, AND HEATING SYSTEM CONTROLS. SUPPLY
AND RETURN PIPING FROM THE NEW HOT AND CHILLED WATER SYSTEMS WILL BE CONNECTED TO
THE EXISTING BUILDING CHILLED AND HOT WATER DISTRIBUTION MAINS IN THE CORRIDOR
DIRECTLY OUTSIDE MECHANICAL ROOM 002.

E. STEAM SYSTEM HEATING EQUIPMENT THAT WAS DEMOLISHED WILL BE REPLACED WITH
TEMPORARY ELECTRIC HEATERS. THIS INCLUDES FIVE UNIT HEATERS AND ONE HEATING COIL
LOCATED IN EXISTING OUTDOOR AIR UNIT, OAU-1. ELECTRIC HEATERS WILL BE REPLACED BY
OTHERS AS PART OF THE FUTURE, PHASE 2 BUILDING RENOVATION PROJECT.

2. EXISTING BUILDING CONTROLS CONSIST OF OLDER GENERATION JCI METASYS COMPONENTS. FIELD
LEVEL CONTROLLERS ARE LOCATED THROUGHOUT THE BUILDING, INCLUDING THE FOLLOWING:

MECHANICAL ROOM 002 (METASYS DX-9100; SERVES CENTRAL PLANT)
P.D. STORAGE 006 (METASYS DX-9100; SERVES EXISTING AHU-1), AND
MECH RM 108 (METASYS FEC-2611; SERVES EXISTING OAU-1).

EXISTING FIELD CONTROLLERS ARE INTEGRATED WITH THE CENTRAL CAMPUS JCI SYSTEM VIA A
SUPERVISORY CONTROLLER (METASYS SNE10501) LOCATED IN MECHANICAL ROOM 002.

3. CONTROLS SERVING EXISTING-TO-REMAIN EQUIPMENT AND SYSTEMS SHALL REMAIN IN SERVICE.
REFER TO M0.03 FOR CRITICAL SYSTEMS AND COMPONENTS REQUIRING CONTINUOUS OPERATION AT
ALL TIMES.

4.  ANEW BAS SYSTEM COMPLYING WITH SECTION 239000 REQUIREMENTS SHALL BE PROVIDED TO SERVE
THE NEW CENTRAL PLANT SYSTEMS AND EQUIPMENT. THE NEW SYSTEM SHALL INCLUDE A NEW
SUPERVISORY LEVEL NETWORK CONTROLLER TO REPLACE THE EXISTING SNE10501 CONTROLLER. ALL
EXISTING BUILDING CONTROLS, INCLUDING FIELD CONTROLLERS, DEVICES, AND SENSORS SHALL BE
RECONNECTED AND FULLY INTEGRATED WITH THE EXISTING CAMPUS NETWORK. THE BAS SHALL
INCLUDE ALL REQUIRED SENSORS, DEVICES, FIELD CONTROLLERS AND PANELS, NETWORK
CONTROLLERS AND SERVERS, INTEGRATION WITH ALL EXISTING BUILDING SENSORS, DEVICES, AND
FIELD CONTROLLERS, INTEGRATION WITH THE CAMPUS FRONT END OPERATOR INTERFACE, SOFTWARE
AND ANY OTHER HARDWARE OR SOFTWARE COMPONENTS FOR A FULLY FUNCTIONING BAS SYSTEM.

5. ALL COMMISSIONING AND FUNCTIONAL TESTING WITH THE UNIVERSITY COMMISSIONING TEAM SHALL
BE INCLUDED IN THIS CONTRACT AND CONSIST OF ALL PROCEDURES OUTLINED IN THE
COMMISSIONING PROCEDURES.

BAS CONTROL SYSTEM GENERAL NOTES

DESCRIPTION: OPEN ARCHITECTURE SYSTEM SHALL VIEW, MONITOR AND CONTROL BACNET PROTOCOL
DEVICES OVER ETHERNET OR IP. REFER TO SECTION 239000 SPECIFICATIONS FOR DETAILED INFORMATION.

SET POINTS: ALL SET POINTS AND NUMERIC VALUES SHALL BE ADJUSTABLE.

TIME DELAYS: TIME DELAYS NOTED IN THE SEQUENCES OF OPERATION ARE INTENDED TO ALLOW FOR
OTHER DEVICES TO ACT IN ADVANCE. FOR EXAMPLE, A FAN NOTED TO START ON A TIME DELAY IS WAITING
FOR AN ASSOCIATED DAMPER TO OPEN. TIME DELAY DURATIONS SHALL BE DETERMINED WITH THE
ENGINEER ONCE THE ACTUATORS HAVE BEEN SELECTED.

VARIABLE SPEED DRIVE OPERATION WHEN A FAN OR PUMP IS STARTED, THE VARIABLE FREQUENCY DRIVE
SHALL START AT MINIMUM SPEED AND SLOWLY INCREASE UNTIL REACHING THE REQUIRED SPEED TO
SATISFY THE REFERENCE SIGNAL. STARTING AT FULL SPEED AND SLOWING TO MEET SET POINT IS NOT
ACCEPTABLE.

EQUIPMENT WITH PACKAGED CONTROLS HVAC EQUIPMENT THAT COMES EQUIPPED WITH FACTORY-
INSTALLED PACKAGED CONTROLS SHALL COME WITH BACNET INTERFACE CARDS THAT ALLOW FULL
VISIBILITY OF INTERNAL CONTROL AND MONITORING POINTS. THIS REQUIREMENT SHALL INCLUDE CHILLERS
AND BOILERS. ELECTRICAL OR INDUSTRIAL EQUIPMENT THAT IS NOT AVAILABLE WITH A DIRECT BACNET
INTERFACE SHALL BE MODBUS.

REGAIN POWER CONTROL: ENABLE CHILLER AND BOILER AUTOMATIC RESTART 5 MINUTES (ADJ.) AFTER
RESUMPTION OF POWER FROM AN OUTAGE. AUTOMATICALLY RESTART ALL OTHER EQUIPMENT BASED ON
THE OCCUPANCY SCHEDULE.

POWER SUPPLY: POWER TO THE BAS SYSTEM SHALL BE MAINTAINED BY UPS FOR A POWER LOSS DURATION
OF UP TO 30 MINUTES.

SCHEDULING FUNCTIONS: PROVIDE A REAL TIME CLOCK AND SCHEDULE CONTROLLER WITH SUFFICIENT
SCHEDULING CAPABILITY TO SCHEDULE ALL REQUIRED CONTROLLERS AND SEQUENCES. SET UP INITIAL
OCCUPANCY AND SYSTEM CONTROL SCHEDULES IN COORDINATION WITH THE OWNER.

OCCUPANCY SCHEDULE EACH TEMPERATURE CONTROL ZONE SHALL REFERENCE A USER-DEFINED AND
USER-ADJUSTABLE SCHEDULE. MINIMUM OF 10 SCHEDULES SHALL BE AVAILABLE FOR CURRENT AND
FUTURE USE. UNLESS OTHERWISE DIRECTED BY THE OWNER / ENGINEER, USE THE FOLLOWING
PRELIMINARY SCHEDULE:

OCCUPIED:
MON. — SUN. 12:00 AM - 12:00 AM

SPACE SENSORS: ALL SPACE SENSORS SHALL BE COMBINATION TEMPERATURE / HUMIDITY SENSORS. ALL

SPACE SENSORS SHALL BE EQUIPPED WITH SETPOINT ADJUSTMENT AND OVERRIDE PUSH BUTTON
(ASSOCIATED SYSTEM SHALL OPERATE FOR 90 MINUTE PERIOD (ADJ.)). REFER TO PLANS FOR LOCATIONS OF
STAINLESS STEEL FLAT PLATE SENSORS AND FLAT PLATE SENSORS WITH OVERRIDE.
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_ENABLE/DISABLE _ _ _ _ _ _ _ _ _ _ _ _ _

PULSE METER

PULSEMETER
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AARM

AARM

AMBIENT CARBON DIOXIDE (GLOBALPOINT). _ _ _ 3, _(B)
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MISCELLANEOUS CONTROL POINTS

OA TEMPERATURE, HUMIDITY & CARBON DIOXIDE PROVIDE BUILDING OUTDOOR AMBIENT
REFERENCE SENSORS FOR TEMPERATURE, HUMIDITY AND CARBON DIOXIDE TO BE USED BY ALL
HVAC BUILDING CONTROLLERS TO DETERMINE OUTSIDE AIR TEMPERATURE, HUMIDITY AND CARBON
DIOXIDE LEVEL. COORDINATE SENSOR LOCATION WITH OWNER.

LIGHTING CONTROLS: RECONNECT ANY EXISTING LIGHTING CONTROL ZONES AND RELAYS. REFER
TO 1/M0.03 FOR REQUIREMENTS FOR EXTERIOR LIGHTING RELAY PANEL 'FC'. CONFIRM DETAILED
REQUIREMENTS WITH OWNER.

FIRE ALARM SYSTEM BAS SHALL SEND THE APPROPRIATE HVAC SHUTDOWN SIGNALS IN THE EVENT
THE FIRE ALARM PANEL IS IN ALARM.

PROPANE STORAGE TANK FILL LEVEL: PROVIDE PROPANE STORAGE TANK LEVEL SENSOR AT A
MINIMUM OF ONE PROPANE TANK. COORDINATE INSTALLTION WITH OWNERS TANK SUPPLIER.
MONITOR FILL LEVEL ON 15 MIN. (ADJ) INTERVALS AND ALARM BAS WHEN WHEN TANK LEVEL FALLS
BELOW 25%. REFER TO CIVIL DRAWINGS FOR TANK FARM LOCATION.

EXISTING DOMESTIC WATER METER: RECONNECT EXISTING DOMESTIC WATER METER IN
MECHANICAL ROOM 002 TO THE BAS. REFER TO 2/M1.12 FOR APPROXIMATE METER LOCATION.

EXISTING ELECTRIC METER DEMAND & CONSUMPTION CONNECTIONS TO THE EXISTING ELECTRIC
METER MUST BE MAINTAINED DURING CONSTRUCTION AND TRANSFERRED TO THE NEW BAS PRIOR
TO PROJECT COMPLETION. THIS INCLUDES MONITORING AND CONTROL CONNECTIONS TO
RADFORD CITY ELECTRIC SUBSTATION AS REQUIRED FOR THE ENERGY SAVINGS/DEMAND LIMITING
CONTROLS ON CAMPUS. THE EXISTING CONNECTION TO THE DEMAND RESPONSE VENDOR (VOLTUS
ENERGY) MUST ALSO BE MAINTAINED. THIS IS USED TO PROVIDE RADFORD UNIVERSITY DATA FOR
DEMAND RESPONSE PARTICIPATION IN THE VIRGINIA ENERGY DEPARTMENT PROGRAM. FIELD
VERIFY CONNECTION REQUIREMENTS SHOWN WITH OWNER. REFER TO CRITICAL SYSTEM NOTES
AND PHOTOGRAPH ON DRAWING M0.03 FOR ADDITIONAL INFORMATION.

HEAT TRACE CONTROLS: BAS SHALL ALARM ON HEAT TRACE SYSTEM FAULT OR WHEN SYSTEM
POWER IS TURNED OFF AND OUTSIDE AIR TEMPERATURE FALLS BELOW 45 DEF. F. HEAT TRACE
OPERATION SHALL BE LOCKED OUT WHEN OUTDOOR AIR TEMPERATURE RISES ABOVE 40°F. REFER
TO MECHANICAL DETAILS AND HEAT TRACING SPECIFICATION 230533.

CAMPUS OA INTAKE EMERGENCY CLOSURE/RESET SWITCH BAS INTERFACE AND FUNCTIONALITY
OF THE EMERGENCY OUTDOOR AIR INTAKE SHUTDOWN SWITCH LOCATED IN EMERGENCY
COMMUNICATIONS 132 SHALL BE MAINTAINED DURING CONSTRUCTION AND TRANSFERRED TO THE
NEW BAS PRIOR TO PROJECT COMPLETION. FIELD VERIFY CONNECTION REQUIREMENTS SHOWN
WITH OWNER. REFER TO CRTICAL SYSTEMS REQUIREMENTS ON M0.03 FOR ADDITIONAL
INFORMATION.

TREND L OGS: PROVIDE TREND LOGS FOR BOILER OPERATION, CHILLER OPERATION, PUMP
OPERATION, AIR HANDLING UNIT OPERATION AND ENERGY RECOVERY UNIT OPERATION AT
OWNER'S DISCRETION. COORDINATE WITH OWNER FOR EXACT REQUIREMENTS OF TREND LOG
REQUIREMENTS.

NN 6

EA

_ROOMTEMPERATURE
INTAKEDAMPER
(INTERLOCK WITH EF)

THERMOSTAT OPERATION - NO BAS
(EF-1)

EXHAUST FAN CONTROL DIAGRAM

EXHAUST FAN CONTROL

THERMOSTAT FAN CONTROL: OPEN MOTOR-OPERATED INTAKE DAMPER (WHERE APPLICABLE) AND START
FAN (TIME DELAY) BASED ON A RISE IN SPACE TEMPERATURE ABOVE THE SPACE TEMPERATURE SET POINT.
STOP FAN AND CLOSE MOTOR-OPERATED INTAKE DAMPER (WHERE APPLICABLE) (TIME DELAY) WHEN
SPACE TEMPERATURE DROPS 1F BELOW SET POINT.

SPACE SET POINTS:
MECHANICAL/ELECTRICAL ROOMS = 85F

HW UNIT HEATER CONTROL

GENERAL: PROVIDE UNIT-MOUNTED ADJUSTABLE THERMOSTAT. CYCLE FAN ON AND OPEN HW CONTROL
VALVE TO MAINTAIN SETPOINT AS TEMPERATURE DROPS BELOW THERMOSTAT SETPOINT. PROVIDE
AQUASTAT TO PREVENT FAN OPERATION IF HOT WATER SUPPLY DROPS BELOW 90F. DEENERGIZE FAN AND
CLOSE HW VALVE WHEN OUTSIDE AIR TEMP RISES ABOVE 60F ADJUSTABLE

SPACE SET POINTS:
MECHANICAL/ELECTRICAL ROOMS = 60F
STAIRWELLS = 60F

STORAGE ROOMS = 60F

MONITOR AND TREND: SPACE TEMPERATURE (15 MINUTE INTERVALS)

ALARM BAS: SPACE TEMPERATURE FALLS 10F (ADJ.) BELOW SETPOINT.
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REFER TO PLANS FOR QUANTITY
AND LOCATION(S)

GENERAL NOTES:

1. REFER TO M7.01 FOR BAS CONTROL SYSTEM GENERAL
NOTES AND CONTROLS LEGEND.

# KEY NOTES

1 PROVIDE PROPANE STORAGE TANK FARM SUPPLY

R —— - ( PRESSURE SENSOR. LOCATE BETWEEN 1ST STAGE SUPPLY
é REGULATOR AND 2ND STAGE MAIN BUILDING REGULATOR.
PGAS PGAS MONITOR LINE PRESSURE AT BAS AND SEND NOTIFICATION
r— @F’ (4) SHWP-1 | IF PRESSURE DROPS BELOW 6 PSI, AND ALARM IF
| . (1) @ | PRESSURE DROPS BELOW 4 PSI. COORDINATE SENSOR
s - (g | INSTALLATION REQUIREMENTS WITH PROPANE STORAGE
| " <> ‘ SYSTEM SUPPLIER.
| @@ | - i A | 2  CARBON MONOXIDE DETECTOR WITH AUDIBLE
| | | | ANNUNCIATION & AUXILIARY CONTACTS IN BOILER ROOM.
SHWP-2 | | # # " | ‘ WIRE AUX. CONTACTS TO BAS AS INDICATED. REFER TO
‘ ‘ | ™ ™ 2/M1.12 FOR LOCATION(S) AND SECTION 239010 FOR
@ @@ - B Ol Ol SENSOR REQUIREMENTS.
| . | | | 0, 2! E‘A 3  EMERGENCY POWER-OFF PUSHBUTTON AT BOILER ROOM
o o | | @@ o x w_ g EXIT DOOR. RE: BOILER ROOM ENLARGED PLAN 2/M1.12
w Z 3 | . w s ol FOR LOCATION.
%‘ ol T T @ @ T T T I i T R ———— === = = = = = = 2 ok 2= 4  DP SENSOR IS FUTURE TO BE INSTALLED IN PHASE II, BY
@/ x E\ I e . | xz = 5IE OTHERS. PROVIDE SPARE /O POINT FOR FUTURE DP
@ B = =z < SENSOR. PROVIDE PROGRAMMING THAT CAN BE TURN ON
wl oo \ = Q \
x| W, 2 @@@@@o 0@@@@@ | . | : @l g‘j EDJE IN PHASE Il TO ALLOW FOR THE SECONDARY HOT WATER
S vl ‘ L - - - {% | - - {% L, ry  xd PUMPS TO MODULATE TO MAINTAIN A SET DP.
|<__E‘ W I N Y R B I R B L | PHWP-1 | | PHWP-2 | 3 2‘2(' 5‘:('
Z g 5 - TR I - I | @ @ _ PUMP START/STOP _ . @ @ _ PUMP START/STOP _ - | S, W= w>
o e LB [ - \/ | \/ | o il
| o o oS A TR (AAT) (ArXoD) FLOW SWITCH _ | | (AXon FLOW SWITCH _ | | | (o)) &)
| Il T 2 0 2 o B 7 EPO
5, E\ E\ 5\ el \ 9\ \ \ 5\ el \ lg\ | \ | | | \ | | | | ‘
< < < 2, el <l 3y o | o o I M9 ) L L M9 a
2 g I D D28 = =~ | L L L L L
5 & o omomoEZ oW g o o ) PACKAGED 0 PACKAGED
O O ol al gl gl ozl al al gl el | =l = o | CONTROLLER o CONTROLLER
w o > D 0 0 0 g r = 9 9 9 9 | W L L o L
P R N HE Mo o I T, 3 TS FoZ ] [T
al al al al al I = al al al al al \ Z\ . \ \ e (| \ \ 1
2 2 2 2 2§ MREE R a2 o ] E— — | o ] E— - i N
W B B B B Z 2z v w o v b 5 2 Y L | o L | o (2)
= /TN
<| Xl o \ \ B-1 \ \ \ B-2 \
o L L
i £l K il Y | Ll | | @@
E‘ E‘ =S| E‘ (:,))‘ | cgié:PGAS‘ I \ E‘ (:,))‘ \ CgiézPGAS‘ I \ |
I 5 5 o El \ = o El \ = ~
m 2 > | — Zl > < | — Zl ~ S
af zl & Bl <l & B ol o Ql <
o < < D o \ = \ S a \ = \ =
o S 3 » g L ol £ L s a
= = = \ 9| \ ~ \ N \ ol o
| X o T I w Y T L 2 ol
T oo o o | | @ o | o B
I I I I I ‘ DD: I I | % o I
VED INTERFACE MATRIX | | el | | Bl 2 o,
INTERFACE | POINT DISPLAYED | | el | | el | =l 3
POINT NAME HARDWIRED| oM GARD ON GUI | ‘ é‘ | | ‘ é‘ | %‘ g
VFD COMMAND START/STOP X X HARDWIRED o ] ! - o] wl <3
VFD SPEED COMMAND (%) X X HARDWIRED S| < s ol S| < s/ ol ol Ol
FAN/PUMP STATUS (VIA VFD) X X HARDWIRED L) | Ol W, | wi O =
VFD SPEED FEEDBACK (HZ) X COM 4 = w0 Z| =t R S1'g
FAN/PUMP ALARM (COMMAND/STATUS MISMATCH), X COM &, Z o =1 £, o T &
VFD FAULT STATUS X COM m I x < m I x < o
VFD FAULT RESET X COM i z! Yoo 4 z! Yoo |
VFD POWER (KW) X COM n Z! o <! oy <! o o o o
TIME STAMP X COM @ @ @ o | @, @) o @ o,
NOTES:
1. PROVIDE DIRECT INTERFACE TO VFD. MAP ALL AVAILABLE POINTS TO THE BAS.
HARDWIRE INDICATED POINTS. DISPLAY HARDWIRED POINTS AND VFD ALARM ON
EQUIPMENT GRAPHIC. ALL OTHER (INTERFACE) POINTS MAY BE DISPLAYED ON A CONDENSING BOILER WITH PRIMARY SECONDARY PUMPING CONTROL DIAGRAM

SEPARATE VFD GRAPHIC (LINKED TO THE EQUIPMEMT GRAPHIC).

SECONDARY PUMPING CONTROL

DESCRIPTION: ACTIVE / STANDBY SECONDARY PUMPING CONFIGURATION AS PART OF THE HEATING WATER
SYSTEM. ACTIVE AND STANDBY PUMPS ARE EACH SIZED FOR 100% OF SYSTEM CAPACITY TO PROVIDE N+1
REDUNDANCY.

OPERATIONAL MODES

ENABLE / DISABLE MODES ENABLE / DISABLE SECONDARY PUMPS BASED ON SYSTEM STATUS.

SHUTDOWN MODE: SWITCH TO SHUTDOWN MODE BASED ON AUTOMATIC SAFETY FUNCTION, REMOTE
OVERRIDE, OR MANUAL OVERRIDE CONTROL.

OVERRIDE MODES

EMERGENCY OVERRIDE MODE SWITCH TO SHUTDOWN MODE BASED ON EMERGENCY SHUTDOWN SIGNAL

FROM SYSTEM.

REMOTE OVERRIDE MODE SWITCH TO ENABLED OR DISABLED MODE BASED ON BAS OPERATOR COMMAND.

SWITCH BACK TO ENABLED OR DISABLED MODE WHEN OVERRIDE IS REMOVED.

VARIABLE FREQUENCY DRIVE CONTROL: VFD WILL OPERATE AT A CONSTANT SPEED AS DETERMINED DURING
FINAL TAB TO SERVE THE EXISTING BUILDING PIPING SYSTEM WITH 3-WAY EQUIPMENT CONTROL VALVES.

SECONDARY PUMP CONTROL— ACTIVE / STANDBY: ASSIGN ONE SECONDARY PUMP‘ACTIVE’ AND ONE PUMP
‘STANDBY’ STATUS. OPERATE SECONDARY PUMPS IN ACTIVE / STANDBY DUTY. ROTATE SECONDARY PUMPS
ACTIVE / STANDBY ORDER BASED ON RUNTIME WEEKLY AT A SET TIME ON A SET DAY OF THE WEEK. START
STANDBY PUMP IF ACTIVE PUMP FAILS.

PUMP ROTATION DEFAULT SCHEDULE
HEATING WATER 12:00 PM TUESDAYS

PUMP START / STOP: START ACTIVE SECONDARY PUMP BASED ON SYSTEM ENABLE / DISABLE STATUS.
SECONDARY PUMP SHALL RUN ANYTIME A BOILER PRIMARY PUMP IS RUNNING.

PUMP SPEED CONTROL: ACTIVE PUMP SHALL OPERATE AT A CONSTANT SPEED.

PUMP ACTIVE / STANDBY TRANSITION WHEN A TRANSITION IS COMMANDED, THE STANDBY PUMP SHALL

START AND RUN AT MINIMUM SPEED (20%). THE STANDBY PUMP SHALL SLOWLY MODULATE ITS SPEED UP
AND THE ACTIVE PUMP INVERSELY MODULATE DOWN UNTIL THE ACTIVE PUMP IS AT MINIMUM SPEED (20%)
AND THE STANDBY PUMP REACHES IT'S PREDETERMINED OPERATING SPEED. THE STANDBY PUMP SHALL

BE ASSIGNED AS‘ACTIVE’ AND THE ACTIVE PUMP SHALL BE‘STANDBY’. THE NEWLY ASSIGNED STANDBY
PUMP SHALL SHUTDOWN.

HEATING WATER SYSTEM GRAPHICAL DISPLAY. MINIMUM REQUIREMENTS INCLUDE:

COMPLETE SYSTEM GRAPHIC INCLUDING ALL CONTROL COMPONENTS
BUILDING PLAN GRAPHIC WITH BOILER AND PUMP LOCATIONS
OPERATIONAL MODE STATUS, INCLUDING TIME OF DAY

OVERRIDE MODE STATUS

ENTERING AND LEAVING HEATING WATER TEMPERATURES OF EACH BOILER
PRIMARY AND SECONDARY LOOP HEATING WATER SUPPLY AND RETURN TEMPERATURES
SECONDARY HEATING WATER SUPPLY TEMPERATURE SET POINT

PRIMARY HEATING WATER PUMP STATUS AND RUN TIMES

SECONDARY HEATING WATER PUMP STATUS AND RUN TIMES

SECONDARY PUMP OPERATING SPEEDS

BOILER STATUS AND FIRING RATES

ALL ALARMS

HEATING WATER SYSTEM CONTROL
DESCRIPTION: TWO EQUAL-CAPACITY CONDENSING-TYPE WATER BOILERS WITH PRIMARY-SECONDARY PUMPING.

OPERATIONAL MODES

HEATING PLANT ENABLE: HEATING PLANT SHALL BE ENABLED WHENEVER

1. MANUALLY SELECTED TO RUN BY BAS REMOTE OVERRIDE

2. OR, OAT IS LESS THAN 50F (ADJ.)

3. OR, THERE IS A CALL FOR THE HEATING SYSTEM TO RUN FROM ANY AHU, TERMINAL UNIT, OR UNIT
HEATER FOR 10 MINUTES (ADJ.)

4. OR, AHU IS TRIPPED DUE TO A FREEZE CONDITION

5.  AND, EMERGENCY STOP BUTTON IS NOT ENABLED

6. AND, HEATING SYSTEM IS NOT MANUALLY DISABLED BY BAS REMOTE OVERRIDE

HEATING PLANT DISABLE HEATING PLANT SHALL BE DISABLED WHENEVER

1. MANUALLY DISABLED BY BAS REMOTE OVERRIDE

2. OR, EMERGENCY STOP BUTTON IS ENABLED

3. OR, OAT IS LESS THAN 50F (ADJ.) AND THERE IS NO CALL FOR THE HEATING SYSTEM TO RUN FROM ANY
AHU OR TERMINAL UNIT FOR 5 MINUTES (ADJ.)

SHUTDOWN MODE: SWITCH TO SHUTDOWN MODE BASED ON AUTOMATIC SAFETY FUNCTION, REMOTE
OVERRIDE, OR MANUAL OVERRIDE CONTROL.

OVERRIDE MODES

EMERGENCY OVERRIDE MODE SWITCH TO SHUTDOWN MODE BASED ON MANUAL ACTIVATION OF ANY ONE
EMERGENCY SHUTDOWN SWITCH LOCATED AT EACH BOILER ROOM EXIT DOOR. SWITCH BACK TO ENABLED
/ DISABLED MODE WHEN SHUTDOWN SWITCH HAS BEEN MANUALLY RESET.

REMOTE OVERRIDE MODE SWITCH TO ENABLED OR DISABLED MODE BASED ON BAS OPERATOR COMMAND.
SWITCH BACK TO ENABLED / DISABLED MODE WHEN OVERRIDE IS REMOVED.

TEMPERATURE CONTROL

LEAVING WATER TEMPERATURE (LWT) SET POINT CONTROL: RESET HEATING WATER SUPPLY SET POINT
BASED ON OA TEMPERATURE:

LWT = 180F (ADJ) WHEN OAT < 35F
LWT = 180F (ADJ) TO 120F LINEARLY WHEN OAT = 35F TO 75F
LWT = 120F (ADJ) WHEN OAT > 75F

BOILER AND PRIMARY PUMP CONTROL THE BOILER SHALL START THE ASSOCIATED PRIMARY PUMP. WITH

PROOF OF PRIMARY WATER FLOW AND COMBUSTION AIR, START BOILER AT MINIMUM FIRING RATE. MODULATE
BURNER TO MAINTAIN BOILER SUPPLY TEMPERATURE SET POINT. BOILER SUPPLY TEMPERATURE SET POINT
SHALL BE EQUAL TO SECONDARY HEATING WATER TEMPERATURE SET POINT. WHEN COMMANDED OFF, STOP
BOILER, STOP PRIMARY PUMP (2 MINUTE TIME DELAYOR GREATER AS RECOMMENDED BY BOILER MFQG.

BOILER MINIMUM RUN-TIMES EACH BOILER SHALL RUN FOR MINIMUM 15 MINUTES ONCE COMMANDED ON.
OVERRIDE MINIMUM RUN-TIME IF COMMANDED OFF BY OPERATOR OR EMERGENCY OVERRIDES.

BOILER BAS INTERFACE PACKAGED BOILER CONTROLS SHALL PROVIDE BACNET COMPATIBLE MONITORING
POINTS INCLUDING BOILER STATUS AND ALARMS.

HEATING WATER SYSTEM CONTROL(CONTINUED)

BOILER STAGING & RUN TIME: ASSIGN EACH BOILER A LEAD / LAG ORDER FROM 1 TO 2. ROTATE BOILERS LEAD /
LAG ORDER WEEKLY BASED ON RUNTIME AT A SET TIME ON A SET DAY OF THE WEEK (DEFAULT AT 12:00 PM
TUESDAYS).

HEATING WATER TEMPERATURE: IF LEAD BOILER IS OPERATING ABOVE 95% AND SECONDARY HHW
TEMPERATURE REMAINS MORE THAN 5F (ADJ) BELOW SET POINT FOR 5 MINUTES (ADJ), START LAG BOILER.
MODULATE THE FIRING RATE OF THE LAG BOILER TO MAINTAIN SUPPLY HOT WATER SETPOINT. DISABLE LAG
BOILER IF HHW TEMPERATURE REMAINS 5F (ADJ) ABOVE SET POINT FOR 10 MINUTES (ADJ) OR HHW SYSTEM
IS NO LONGER BEING REQUESTED.

BOILER FAILURES: START LAG BOILER IF AN ACTIVE BOILER OR ASSOCIATED PRIMARY PUMP FAILS AS
DETERMINED BY THE BOILER CONTROL PANEL. STOP ALL ASSOCIATED HHW PUMPS IF BOILER SAFETY
SHUTDOWN CONTACT CLOSES.

FUEL SERVICE SUPPLY VALVE CONTROL

FUEL SERVICE EMERGENCY SHUTOFE CLOSE VALVE UPON EMERGENCY OR REMOTE OVERRIDE SIGNAL,
OTHERWISE REMAIN OPEN.

SAFETY AND ALARM CONTROLS

EMERGENCY SHUTDOWN CONTROL IMMEDIATELY CLOSE MAIN BOILER SYSTEM FUEL VALVE AND SHUT
DOWN HEATING WATER SYSTEM TO AVOID DAMAGE WHEN AN EMERGENCY SHUTDOWN BUTTON IS
MANUALLY ACTIVATED OR A GENERAL ALARM SIGNAL IS RECEIVED FROM THE FIRE ALARM PANEL.

GENERAL ALARMS CONTROL ALARM BAS OF THE FOLLOWING CONDITIONS:

ACTIVATION OF EMERGENCY SHUTDOWN CONTROL
BOILER ROOM CARBON MONOXIDE DETECTION
BOILER ALARMS AND FAILURES

PRIMARY HEATING WATER PUMP FAILURES
SECONDARY HEATING WATER PUMP FAILURES

FUEL SERVICE SUPPLY VALVE NOTES
PROVIDE FULL LINE SIZE TWO-WAY TWO-POSITION MOTORIZED GAS VALVE TO SHUTOFF AND ISOLATE FUEL

SOURCE FROM THE BOILER ROOM. THE VALVE SHALL FAIL IN POSITION. REFER TO SECTION 231126 FOR VALVE
INFORMATION.
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STATE BUILDING OFFICIAL

GENERAL NOTES:
PCHWP-1
1. REFER TO M7.01 FOR BAS CONTROL SYSTEM GENERAL
NOTES AND CONTROLS LEGEND.
RG W -
PCHWP-2
TANK > 188 D b 'Y
L0}
E BT-1 1 STEAM PREHEAT COIL TAKEN OUT OF SERVICE. REFER TO ‘ogs’ ew err
PLANS FOR PIPING CHANGES. REMOVE STEAM CONTROL VALVE
FROM BAS. _
s - 2 NEW ELECTRIC HEAT COIL. PROVIDE BAS INTERFACE AS Dewberry Engineers Inc.
A INDICATED. 9300 Harris Corners Parkway
Suite 220
3 PROVIDE AIRFLOW PROVING SWITCH AND WIRE TO COIL Chariotie, NC 28269-3797
CONTROLLER AS INDICATED. 704.509.9918
4 PROVIDE SA TEMPERATURE SENSOR AS INDICATED. NG License No. F-0929
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INTERFACE | POINT DISPLAYED POy (ALY POy ) ! ol & ! ' 1 %
POINT NAME HARDWIRED b gl | I~ B | Ll Lu
COM CARD ON GUI ] 59 g 1 Y o
=
VFD COMMAND START/STOP X X HARDWIRED | o 2 ! ! | - o | 3 L R ! <L
VFD SPEED COMMAND (%) X X HARDWIRED | . 1 - I Zl ol I w! Q B !
FAN/PUMP STATUS (VIA VFD) X X HARDWIRED | B | E | = el I ol = e O x|
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AIR COOLED CHILLER WITH PRIMARY PUMPING CONTROL DIAGRAM EXISTING OUTDOOR AIR UNIT CONTROL DIAGRAM (OAU-1) 10/23/2025 | Eﬁﬁ%@gm g}‘f’-"
(2 XX 24
KEY PLAN:
AIR-COOLED CHILLED WATER SYSTEM CONTROL PRIMARY-ONLY PUMPING CONTROL EXISTING OAU-1 CONTROL
DESCRIPTION: SINGLE AIR-COOLED CHILLER WITH ACTIVE/STANDBY CONSTANT VOLUME PRIMARY BUILDING DESCRIPTION: ACTIVE / STANDBY PUMPING CONFIGURATION AS PART OF THE CHILLED A.  SUPPLY FAN: BAS SHALL CONTROL THE STARTING AND STOPPING OF THE FAN AS FOLLOWS:
LOOP PUMPING. WATER SYSTEM. ACTIVE AND STANDBY PUMPS ARE EACH SIZED FOR 100% OF SYSTEM
CAPACITY TO PROVIDE N+1 REDUNDANCY. 1. START/STOP: BAS SHALL COMMAND THE OPERATION OF THE CONSTANT VOLUME SUPPLY FAN BASED ON THE
OPERATIONAL MODES OCCUPANCY SCHEDULE. OA DAMPER SHALL OPEN. FAN SHALL START AND RUN CONTINUOUSLY DURING OCCUPIED
OPERATIONAL MODES PERIODS.
CHILLED WATER PLANT ENABLE CHILLED WATER PLANT SHALL OPERATE FOR A MINIMUM OF 30 2. PROOF: BAS SHALL PROVE FAN OPERATION AND USE THE STATUS INDICATION TO ACCUMULATE RUNTIME. UPON
MINUTES (ADJ.). CHILLED WATER PLANT SHALL BE ENABLED WHENEVER: ENABLE / DISABLE MODES ENABLE / DISABLE PRIMARY PUMPS BASED ON SYSTEM FAILURE OF THE FAN, BAS SHALL ENUNCIATE AN ALARM.
1. OAT IS GREATER THAN 58F (ADJ.) STATUS. SCALE:
2. AND, AHU-1 CHILLED WATER VALVE OPENS MORE THAN 10% (ADJ.), B. SUPPLY AIR TEMPERATURE CONTROL:
— 3. OR, MANUALLY SELECTED TO RUN BY BAS REMOTE OVERRIDE SHUTDOWN MODE: SWITCH TO SHUTDOWN MODE BASED ON AUTOMATIC SAFETY —
FUNCTION, REMOTE OVERRIDE, OR MANUAL OVERRIDE CONTROL. 1. COOLING OPERATION: WHEN OAT RISES ABOVE 75F, BAS SHALL MODULATE THE CHW COOLING COIL CONTROL
CHILLED WATER PLANT DISABLE: CHILLED WATER PLANT SHALL BE DISABLED WHENEVER VALVE TO MAINTAIN COOLING SUPPLY AIR TEMPERATURE SETPOINT OF 75F.
1. AHU-1 CHILLED WATER VALVE IS LESS THAN 5% OPEN CONTINUOUSLY FOR 10 MINUTES (ADJ.) OVERRIDE MODES
2. OR, OAT IS LESS THAN 55F (ADJ.) 2. HEATING OPERATION: WHEN OAT FALLS BELOW 60F, BAS SHALL MODULATE THE ELECTRIC HEATING COIL TO
3. OR, MANUALLY DISABLED BY BAS REMOTE OVERRIDE EMERGENCY OVERRIDE MODE SWITCH TO SHUTDOWN MODE BASED ON MAINTAIN HEATING SUPPLY AIR TEMPERATURE SETPOINT OF 70F.
EMERGENCY SHUTDOWN SIGNAL FROM SYSTEM.
SHUTDOWN MODE: SWITCH TO SHUTDOWN MODE BASED ON AUTOMATIC SAFETY FUNCTION OR 3. DEADBAND OPERATION: WHEN OAT IS BETWEEN 60F AND 75F, HEATING AND COOLING SHALL BE DISABLED. REVISIONS
REMOTE OVERRIDE FREEZE PROTECTION: SWITCH TO ENABLED MODE BASED ON A CALL FROM THE BAS
FOR COIL FREEZE PROTECTION.
OVERRIDE MODES
REMOTE OVERRIDE MODE SWITCH TO ENABLED OR DISABLED MODE BASED ON BAS
REMOTE OVERRIDE MODE SWITCH TO ENABLED OR DISABLED MODE BASED ON BAS OPERATOR OPERATOR COMMAND. SWITCH BACK TO ENABLED OR DISABLED MODE WHEN
COMMAND. SWITCH BACK TO ENABLED / DISABLED MODE WHEN OVERRIDE IS REMOVED. OVERRIDE IS REMOVED.
B CHILLER AND PRIMARY PUMP CONTROL START ACTIVE PRIMARY CHILLED WATER PUMP. START CHILLER PRIMARY PUMP CONTROL— ACTIVE / STANDBY: ASSIGN ONE PUMP ‘ACTIVE’ AND ONE
WITH PROOF OF PRIMARY WATER FLOW. PACKAGED CHILLER CONTROLS SHALL OPERATE CHILLER TO PUMP 'STANDBY’ STATUS. OPERATE PUMPS IN ACTIVE / STANDBY DUTY. ROTATE PUMPS
MAINTAIN CHILLED WATER SUPPLY TEMPERATURE SET POINT. IF CHILLER IS OPERATING BELOW 50% OF IT'S ACTIVE / STANDBY ORDER BASED ON RUNTIME WEEKLY AT A SET TIME ON A SET DAY OF
RLA CAPACITY FOR 15 MINUTES THEN STOP CHILLER AND ACTIVE PRIMARY PUMP. THE WEEK. IF ACTIVE PUMP IS OPERATING WHEN ROTATION IS COMMANDED, DELAY
ROTATION UNITIL ACTIVE PUMP STOPS. START STANDBY PUMP IF ACTIVE PUMP FAILS.
TEMPERATURE SETPOINT: CHILLER SUPPLY TEMPERATURE SHALL BE CONTROLLED BY ITS CHILLER 70724725 SWD| DEB COMMENTS
CONTROL PANEL. THE BAS SHALL SEND A CHILLED WATER SUPPLY TEMPERATURE SETPOINT COMMAND PUMP ROTATION DEFAULT SCHEDULE
TO THE CHILLER CONTROL PANEL. THE SETPOINT SHALL BE CAPABLE OF BEING RESET LINEARLY FROM CHILLED WATER 12:00 PM TUESDAYS NO. DATE BY DESCRIPTION
44°F CHILLED WATER SUPPLY TEMPERATURE, AT 85°F OUTSIDE AIR TEMPERATURE TO 50°F CHILLED
WATER SUPPLY TEMPERATURE, AT 60°F OUTSIDE AIR TEMPERATURE. THE INITIAL SET POINT FOR THE PUMP START / STOP: START ACTIVE PRIMARY PUMP BASED ON SYSTEM ENABLE / DISABLE
CHILLED WATER SUPPLY TEMPERATURE SHALL BE 44°F (ADJ.). STATUS. IF BAS LOSES COMMUNICATION WITH BUILDING, MAINTAIN PUMP OPERATION DRAWN BY SME
UNTIL COMMUNICATION IS RE-ESTABLISHED.
CHILLER FREEZE PROTECTION PACKAGED CHILLER CONTROL PANEL SHALL COMMAND ACTIVE APPROVED BY SWD
PRIMARY PUMP TO START TO PREVENT FREEZING DUE TO REFRIGERANT MIGRATION. CONTROL SHALL CHILLED WATER SYSTEM GRAPHICAL DISPLA¥ MINIMUM REQUIREMENTS INCLUDE:
_| BE DIRECT FROM THE CHILLER PANEL TO THE PUMP MOTOR-STARTER AND PARALLEL TO THE BAS  CHECKED BY IMT
START / STOP SIGNAL SUCH THAT EITHER SIGNAL WILL START THE PUMPS. COMPLETE SYSTEM GRAPHIC INCLUDING ALL CONTROL COMPONENTS
BUILDING PLAN GRAPHIC WITH CHILLER AND PUMP LOCATIONS DATE JULY 25. 2025
CHILLER FAILURES; START LAG ACTIVE PUMP AND CHILLER IF CHILLER / PUMP FAILS AS DETERMINED BY OPERATIONAL MODE STATUS, INCLUDING TIME OF DAY ’
THE CHILLER CONTROL PANEL. OVERRIDE MODE STATUS
PUMP STATUS AND RUN TIMES TITLE
STOP PRIMARY PUMP IF CHILLER SAFETY SHUTDOWN CONTACT CLOSES.
STOP PRIMARY PUMP IF CHILLER HAS BEEN COMMANDED TO START BUT INTERNAL SENSORS OF M EC HAN | CAL
THE CHILLER INDICATE NO MOTOR AMPERAGE WITHIN 5 MINUTES.
CHILLER BAS INTERFACE PACKAGED CHILLER CONTROLS SHALL PROVIDE BACNET COMPATIBLE CO N TRO I—S
MONITORING POINTS INCLUDING CHILLER STATUS AND ALARMS. BACNET CONTROLLER SHALL BE FULLY
OPEN PROTOCOL, COMPATIBLE WITH THE CAMPUS-WIDE JCI BAS SYSTEM, CERTIFIED IN COMPLIANCE WITH
BACNET TESTING LABORATORY REQUIREMENTS (V12 OR LATER).
A MONITOR AND TREND (INCLUDED ON CHILLED WATER SYSTEM GRAPHIC)
ENTERING AND LEAVING CHILLED WATER TEMPERATURES AT CHILLER (15 MINUTE INTERVALS)
PRIMARY CHILLED WATER SUPPLY TEMPERATURE SET POINT
PRIMARY CHILLED WATER PUMP STATUS (5 MINUTE INTERVALS) BY CURRENT SENSING RELAY DEI PROJECT NO: 50188025
PRIMARY CHILLED WATER PUMP RUN TIMES RADFORD PROJECT NO: 217-B5217-004
= CHILLER STATUS
o SHEET NO.
S ALARMS:
< CHILLER ALARMS AND FAILURES
= PRIMARY CHILLED WATER PUMP FAILURES
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ISOMETRIC VIEW OF BOILER ROOM LOOKING WEST

Scale: N.T.S.

2

ISOMETRIC VIEW OF BOILER ROOM LOOKING NORTH
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