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MECHANICAL SHEET INDEX
G000 PROJECT COVERSHEET - DIAL & LOWRY BUILDING

G001.D APPENDIX B REPORTS - DIAL BUILDING

G001.L APPENDIX B REPORTS - LOWRY BUILDING

M000 MECHANICAL COVERSHEET - DIAL & LOWRY BUILDING

M200.D MECHANICAL ROOM DUCTWORK AND PIPING PLAN - DIAL BUILDING

M200.L MECHANICAL ROOM DUCTWORK AND PIPING PLAN - LOWRY BUILDING

M400.D MECHANICAL HYDRONIC DIAGRAM - DIAL BUILDING

M400.L MECHANICAL HYDRONIC DIAGRAM - LOWRY BUILDING

M500.D MECHANICAL CONTROLS DIAGRAMS - DIAL BUILDING

M500.L MECHANICAL CONTROLS DIAGRAMS - LOWRY BUILDING

M600.D MECHANICAL SCHEDULES - DIAL BUILDING

M600.L MECHANICAL SCHEDULES - LOWRY BUILDING

M700 MECHANICAL DETAILS - DIAL & LOWRY BUILDING

M701 MECHANICAL DETAILS - DIAL & LOWRY BUILDING

GRAND TOTAL: 14

DRAWING INDEX PROJECT CONTACTS

SITE:

UNC - PEMBROKE - DIAL/LOWRY BUILDING
1 University Drive, Pembroke, NC 28372 

OWNER:

Matthew Greene 
Project Manager
(910) 775-4576
Matt.Greene@uncp.edu

PROJECT ENGINEER

Bradley Felts, PE
IMEG CONSULTANT CORP., PA
3221 Blue Ridge Road
Suite 113,
Raleigh, NC 27612
919-571-1111
Brad.W.Felts@imegcorp.com

CONTRACTOR RESPONSIBILITIES PROJECT SCOPE

THIS PROJECT INVOLVES THE REPLACEMENT OF EXISTING HEATING HOT WATER BOILERS AND 
ASSOCIATED MECHANICAL SYSTEMS SERVING THE DIAL AND LOWRY BUILDINGS AT THE UNIVERSITY 
OF NORTH CAROLINA AT PEMBROKE. THE SCOPE INCLUDES THE COMPLETE REMOVAL OF THE 
EXISTING BOILER SYSTEMS, INCLUDING ASSOCIATED PUMPS, CONTROLS, HYDRONIC PIPING, FLUE 
SYSTEMS, GAS PIPING, AND ANCILLARY COMPONENTS WITHIN EACH MECHANICAL ROOM.

AT THE DIAL BUILDING, TWO (2) HIGH-EFFICIENCY 600 MBH CONDENSING BOILERS WILL BE INSTALLED. 
DUE TO INCREASED EQUIPMENT SIZE AND CLEARANCE REQUIREMENTS, THIS WILL REQUIRE 
RECONFIGURATION OF THE HEATING SYSTEM BY INSTALLING THEM INTO ADJACENT SPACE. SIMILARLY, 
TWO (2) 850 MBH CONDENSING BOILERS WILL BE INSTALLED AT THE LOWRY BUILDING, UTILIZING THE 
EXISTING MECHANICAL ROOM FOOTPRINT.

BASE PROJECT SCOPE:
• LOWRY BUILDING - (2) 850 MBH CONDENSING BOILERS; (2) PRIMARY BOILER PUMPS. 

ALTERNATE PROJECT SCOPE: 
• L-1: LOWRY BUILDING - NEW SECONDARY HOT WATER PUMP; 
• L-2: LOWRY BUILDING - NEW GAS METERS (TOTAL OF 2) AND PRESSURE DIFFERENTIAL SENSOR 

FOR SECONDARY PUMP CONTROL;
• L-3: LOWRY BUILDING - NEW CHEMICAL POT (SHOT) FEEDER; 
• D-1: DIAL BUILDING - (2) 600 MBH CONDENSING BOILERS, (2) PRIMARY BOILER PUMPS, 

SECONDARY HOT WATER PUMP; AIR SEPARATOR W/MAKE-UP WATER ASSEMBLY, EXPANSION 
TANK, CHEMICAL POT FEEDER, GAS METER, AND PRESSURE DIFFERENTIAL SENSOR FOR 
SECONDARY PUMP CONTROL. 

THE SCOPE INCLUDES:

• DEMOLITION OF EXISTING HEATING EQUIPMENT, PRIMARY/SECONDARY PUMPS, FLUE AND 
COMBUSTION AIR SYSTEMS, AND CONTROL PANELS.

• INSTALLATION OF NEW BOILERS WITH REVISED HYDRONIC DISTRIBUTION INCLUDING CLOSELY 
SPACED TEES, NEW SECONDARY PUMP(S), CHEMICAL POT FEEDER(S), AIR SEPARATOR, 
EXPANSION TANK(S), AND MAKE-UP WATER ASSEMBLIES. 

• FLUE AND COMBUSTION AIR ROUTING USING PVC/CPVC PIPING AS PER BOILER MANUFACTURER’S 
REQUIREMENTS, INCLUDING TERMINATION MODIFICATIONS AT SIDEWALL AND ROOF 
PENETRATIONS.

• INTEGRATION WITH THE EXISTING BAS VIA BACNET INTERFACE USING NEW BOILER-MOUNTED AND 
PARENT CONTROLLERS.

• ELECTRICAL COORDINATION FOR EXPANDED MECHANICAL SPACE, NEW POWER CONNECTIONS, 
AND EMERGENCY SHUTOFF SWITCHES.

• SITE RESTORATION AND REPAIR OF ANY DISTURBED SURFACES TO MATCH EXISTING FINISHES, IN 
COMPLIANCE WITH APPLICABLE BUILDING CODES AND ADA ACCESSIBILITY REQUIREMENTS.

• ALL WORK SHALL BE COORDINATED TO MINIMIZE DISRUPTIONS TO BUILDING OPERATIONS. ALL 
PENETRATIONS, UTILITY MODIFICATIONS, AND SHUTDOWNS MUST BE SCHEDULED IN ADVANCE 
AND APPROVED BY THE OWNER AND ENGINEER. CONSTRUCTION ACTIVITIES MUST COMPLY WITH 
THE 2018 NC BUILDING CODES, NEC 2020, AND ALL REFERENCED SCO DESIGN STANDARDS AND 
SPECIFICATIONS.

GENERAL & SITE SPECIFIC SCOPE NOTES: 
1. AS PART OF ALTERNATE D-1, CONTRACTOR SHALL INCLUDE REMOVAL OF EXISTING BOILER 

CONCRETE PAD IN MECHANICAL ROOM. REMOVAL SHALL INCLUDE PATCHING OF EXISTING 
FLOOR TO CREATE A SMOOTH FLAT FLOOR.

2. NEW CONCRETE PADS FOR INSTALLATION OF NEW BOILERS AND PUMPS SHALL BE DOWELED 
INTO THE EXISTING FLOOR. NEW PADS SHALL INCLUDE 6X6 10 GA WWF STEEL REINFORCEMENT 
MESH MAT. MESH MAT SHALL BE SUSPENDED IN THE PAD ON “CHAIRS”. NEW AND EXISTING 
PADS WITH NEW EQUIPMENT SHALL BE PAINTED WITH TWO COATS OF SAFETY YELLOW. THIS 
APPLIES TO PADS FOR BASE BID AND ALTERNATES.

3. CONTRACTOR SHALL PROVIDE SAFETY BARRICADES AT DIAL HALL/BUILDING TO PREVENT 
PATRONS FROM WALKING INTO ACTIVE WORK AREAS.

4. CONTRACTOR SHALL INCLUDE PRE-WORK TAB REPORT TO VERIFY EXISTING HOT WATER PUMP 
FLOWS. PRE-WORK TESTING SHALL BE DONE BY OPENING ALL CONTROL VALVES VIA 
CONTROLS AND RUNNING PUMPS. CONTRACTOR SHALL RECORD FLOW VIA BALANCE VALVE ON 
PUMP DISCHARGE FOR LOWRY. AT DIAL, THE CONTRACTOR SHALL MEASURE FLOW AT THE 27 
ZONE HEATING VALVES LOCATED ON FOUR MULTIZONE AHU’S. AT CONCLUSION OF THE 
PROJECT THE HOT WATER SYSTEM SHALL BE BALANCED TO PROVIDE FLOWS AS MEASURED 
DURING PRE-WORK TAB.

5. THERE ARE THREE EXISTING GAS METERS AT D.F. LOWRY TO BE REPLACED AS PART OF 
L-2; TWO OUTSIDE AND ONE INSIDE ON THE WATER HEATER. METERS SHALL BE PROVIDED BY 
CONTROLS VENDOR AND INSTALLED IN THE LINE BY THE MECHANICAL CONTRACTOR. THERE 
ARE NO EXISTING GAS METERS AT DIAL HALL/BUILDING.

**FOR DETAILED SCOPE, REVIEW ALL THE CONSTRUCTION DOCUMENTS THOROUGHLY.**

N
O R HT

ELECTRICAL SHEET INDEX
E000 ELECTRICAL LEGEND NOTES DETAILS

E200.D DIAL BUILDING ELECTRICAL PLAN POWER RISER DIAGRAM PANEL SCHEDULE

E200.L LOWRY BUILDING ELECTRICAL PLAN POWER RISER DIAGRAM PANEL SCHEDULE

GRAND TOTAL: 3

1. CONTRACTOR MUST VISIT JOB SITES PRIOR TO SUBMITTING A BID. BIDS SUBMITTED SHALL BE CONSIDERED 
VERIFICATION OF THE CONTRACTOR'S KNOWLEDGE OF PROJECT CONDITIONS. THE INTENT OF THE PROJECT AS 
DESCRIBED HEREIN (PLANS AND/OR SPECIFICATIONS) IS FOR THE CONTRACTOR TO PROVIDE THE OWNER WITH 
SAFE, CODE CONFORMING, FULLY OPERATIONAL, AND PROPERLY FUNCTIONING EQUIPMENT, SYSTEMS AND/OR 
NEW CONSTRUCTION AS REQUIRED TO PERFORM OWNER'S/USER'S TASK.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR THE MEANS, METHODS, TECHNIQUES, SEQUENCES, PROCEDURES AND 
MATERIAL SUPPLY FOR CONSTRUCTION AND INSTALLATION; VERIFICATION OF DIMENSIONS AT THE SITE; THE 
VERIFICATION OF EXISTENCE AND LOCATION OF UTILITY SERVICES (UNDERGROUND AND ABOVE GROUND); AND THE 
VERIFICATION OF QUANTITIES.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR SCHEDULING ALL TRADES WORK IN COMPLETE COORDINATION 
WITH THE OWNER. CONTRACTOR SHALL MEET WITH THE OWNER TO DISCUSS SCHEDULING PRIOR TO 
CONSTRUCTION. CONTRACTOR SHALL MAKE ACCOMMODATIONS TO MINIMIZE DISRUPTION TO ACTIVITIES.

4. CONTRACTOR SHALL, WHEREVER POSSIBLE, ADHERE TO THE DRAWINGS AND SPECIFICATIONS. ANY VARIATION 
FROM THE DRAWINGS AND SPECIFICATIONS SHALL BE APPROVED IN WRITING BY THE ENGINEER BEFORE 
CONTRACTOR PROCEEDS WITH WORK. IN AM EMERGENCY, ORAL APPROVAL FROM THE ENGINEER IS SUFFICIENT 
BUT THIS MUST BE FOLLOWED WITH WRITTEN APPROVAL. NO CLAIM FOR ADJUSTMENT TO THE CONTRACT PRICE 
SHALL BE VALID UNLESS THE PROCEDURE IS FOLLOWED.

5. CONTRACTOR SHALL, UNDER NO CIRCUMSTANCE, MAKE ANY ALTERATION TO THE EXISTING BUILDING STRUCTURE 
OR UTILITIES THAT WILL IN ANY WAY JEOPARDIZE THE STRUCTURAL STABILITY OR INTERRUPT THE BUILDING'S 
OPERATION WITHOUT PRIOR WRITTEN PERMISSION FROM THE ENGINEER.

6. SUCCESSFUL BIDDER ON THE PROJECT (PRIOR TO CONSTRUCTION) SHALL SUBMIT CUT SHEETS/SHOP DRAWINGS 
FOR APPROVAL BY THE DESIGNER, DETAILING THE DEVICES AND EQUIPMENT HE PROPOSES TO USE.

7. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVAL OF ALL DEBRIS AND WASTE MATERIALS OF CONSTRUCTION 
OFF SITE UNLESS SPECIFICALLY DIRECTED OTHERWISE ON THE DRAWING OR BY THE ENGINEER.

8. CONTRACTOR SHALL BE RESPONSIBLE FOR THE ACCEPTABLE CLOSURE AND REPAIR OF ALL AREAS DISTURBED 
DURING CONSTRUCTION, INCLUDING, BUT NOT LIMITED TO, WALL, FLOOR, AND CEILING PENETRATIONS, DISTURBED 
CEILING(S) AND FLOOR(S), FASTENING OF SUPPORTS,  ETC.  REPAIR WORK SHALL UTILIZE LIKE MATERIALS WHERE 
POSSIBLE OR MATERIALS COMPATIBLE TO THE EXISTING CONSTRUCTION AND SHALL RESTORE THE DISTURBED 
SURFACE TO ORIGINAL CONDITION.  UNLESS REQUIRED OTHERWISE, ALL REPAIRED AREAS SHALL BE FINISHED TO 
MATCH ADJACENT EXISTING SURFACES; AND EXPOSED PIPING, DUCT WORK, CONDUIT, AND HANGER ASSEMBLIES 
SHALL  BE PAINTED TO MATCH THE EXISTING FEATURES.

9. CONTRACTOR SHALL CONSULT WITH THE ENGINEER PRIOR TO MAKING ANY PENETRATION OR ALTERATION OF 
ROOF DECK OR EXISTING ROOFING APPLICATION, AND SHALL OBTAIN CONCURRENCE PRIOR TO, DURING, AND 
UPON COMPLETION OF THE WORK.  ALL ROOF WORK MUST BE PERFORMED BY A LICENSED ROOF CONTRACTOR 
AND APPROVED IN WRITING BY THE ENGINEER. ALL DAMAGE TO ROOF STRUCTURE AND WATERPROOF MEMBRANE 
RESULTING FROM CONTRACTOR'S ACTIVITY SHALL BE REPAIRED (DURING THE PERIOD OF THIS CONTRACT, AND AS 
SOON AS POSSIBLE) BY THE CONTRACTOR, AT THE EXPENSE OF THE CONTRACTOR, IN A MANNER TO MEET ANY 
AND ALL WARRANTY THAT MAY BE IN EFFECT.

10. BUILDING UTILITY SHUTDOWN - THE CONTRACTOR SHALL NOTIFY THE OWNER 10 WORKING DAYS BEFORE ANY 
UNAVOIDABLE UTILITY SHUTDOWN IS TO OCCUR.  ULOCO REQUIRES 48 HOURS NOTICE.  THESE INCLUDE BUT NOT 
LIMITED TO SUCH UTILITIES AS ELECTRICAL, DOMESTIC, WATER,  SEWER, HVAC SYSTEM, ETC. CONTRACTOR SHALL 
KEEP DOWN TIME TO AN ABSOLUTE MINIMUM.

11. CONTRACTOR SHALL NOTIFY THE ENGINEER IMMEDIATELY UPON ENCOUNTERING ANY SUSPECTED ASBESTOS 
PRODUCT.  ANY REMOVAL MUST BE COORDINATED THROUGH THE ENGINEER'S OFFICE BY APPROVED 
CONTRACTORS.  THE OWNER IS NOT RESPONSIBLE FOR COMPENSATION DUE TO DELAYS FOR ASBESTOS 
REMOVAL.

12. CONTRACTOR SHALL BE RESPONSIBLE FOR THE RESTORATION OF ALL LANDSCAPE AREAS DAMAGED DURING 
CONSTRUCTION, INCLUDING BUT NOT LIMITED TO, LAWN AREAS, PLANT BEDS, TREES AND SHRUBS, SIDEWALKS, 
PATIOS AND COURTYARDS. DAMAGED PLANT MATERIAL SHALL BE REPLACED IN KIND. ANY DESIRE BY CONTRACTOR 
FOR PRUNING, REMOVAL OF PLANT MATERIAL, CHANGES IN TREE PROTECTION, ETC., NOT DESCRIBED IN THE 
DRAWINGS MUST BE APPROVED BY THE ENGINEER PRIOR TO ANY SUCH ACTIONS. THE CONTRACTOR SHALL BE 
RESPONSIBLE FOR THE ACTIONS OF HIS SUBCONTRACTORS WITH REGARD TO PROTECTION OF THE LANDSCAPE.

13. CONTRACTOR SHALL BE RESPONSIBLE FOR KEEPING ALL CONSTRUCTION ACTIVITY WITHIN THE PROJECT LIMITS 
AND STAGING AREAS. ANY CHANGES IN STAGING AREAS OR SITE ACCESS MUST HAVE PRIOR APPROVAL BY THE 
ENGINEER. PARKING IS ALLOWED IN APPROVED SPACES ONLY. NO PARKING IS ALLOWED ON LAWN AREAS, 
SIDEWALKS, OR COURTYARDS.

14. CONTRACTOR SHALL BRIDGE ALL ACCESS AND STAGING AREAS INCLUDING BUT NOT LIMITED TO BRICK PAVING, 
PLANTING BEDS, GRASS AREAS, SIDEWALKS, CURBS, ETC. CONTRACTOR WILL PROVIDE BRIDGING MATERIALS, MIN. 
3/4"X 4'X 8' SHEET PLYWOOD FOR UP TO 9,000 LBS. AND LOADS OVER 9,000 LBS. TWO LAYERS OF 3/4" SHEET ARE 
REQUIRED.  AN INSPECTION OF EXISTING CONDITIONS WILL BE MADE PRIOR TO INSTALLATION AND DOCUMENTED.  
IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO RETURN ALL DAMAGED AREAS TO PRECONSTRUCTION 
CONDITIONS AT THE COMPLETION OF THE PROJECT.

15. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL PERMITS AND INSPECTIONS AND ASSOCIATED FEES.
16. CONTRACTOR TO PROVIDE 24 HOUR CONTACT TO RESPONSIBLE PROJECT MANAGER DURING ENTIRE 

CONSTRUCTION PERIOD AND THROUGHOUT 1-YEAR   WARRANTY PERIOD.
17. THE CONTRACTOR SHALL PROVIDE FANS TO VENTILATE THE WELDING FUMES DURING CONSTRUCTION.  WELDING 

WILL BE ALLOWED WHEN THE BUILDING IS OCCUPIED.
18. CONTRACTOR TO PROVIDE PROPOSED WORK SCHEDULE INCLUDING NUMBERS OF PERSONNEL AND EXPECTED 

HOURS OF CONSTRUCTION FOR EACH DAY OF CONSTRUCTION.  SCHEDULE TO BE REVIEWED AT PRE-
CONSTRUCTION CONFERENCE.
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1. PIPE DRAIN LINES FROM EQUIPMENT TO NEAREST FLOOR DRAIN.

PIPING GENERAL NOTES:

4
8

" 
M

A
X

.

20" MAX.

4
4

" 
M

A
X

.

20"-25" MAX.

4
8

" 
M

A
X

.

1
5

" 
M

IN
. 4
8

" 
M

A
X

.

4
6

" 
M

A
X

.

10" MAX. 10"-24" MAX.

ADA STANDARDS - FRONT ACCESS 

ADA STANDARDS FOR ACCESSIBLE DESIGN

INSTALL ABOVE COUNTER 
DEVICE AT 44" ABOVE 
FINISHED FLOOR.

INSTALL ABOVE COUNTER 
DEVICE AT 40" ABOVE 
FINISHED FLOOR.

INSTALL DEVICE AT 18" 
ABOVE FINISHED FLOOR.

ADA STANDARDS - SIDE ACCESS 

INSTALL DEVICE AT 44" 
ABOVE FINISHED FLOOR.

INSTALL DEVICE AT 42" 
ABOVE FINISHED FLOOR.

MECHANICAL GENERAL NOTES:
THESE NOTES APPLY TO ALL MECHANICAL SHEETS AND TRADES, INCLUDING BUT NOT LIMITED 
TO, FIRE PROTECTION, PLUMBING, MEDICAL GAS, VENTILATION, PIPING AND TEMPERATURE 
CONTROL.

1. DRAWINGS SHOWING LOCATIONS OF EQUIPMENT, DUCTWORK, PIPING, ETC. ARE 
DIAGRAMMATIC AND MAY NOT ALWAYS REFLECT EXACT INSTALLATION CONDITIONS.  
DRAWINGS SHOW THE GENERAL ARRANGEMENT OF DUCTWORK, PIPING, EQUIPMENT, ETC., 
AND MAY NOT INCLUDE ALL OFFSETS AND FITTINGS REQUIRED FOR COMPLETE 
INSTALLATION.  THE DRAWINGS SHALL BE FOLLOWED AS CLOSELY AS ACTUAL BUILDING 
CONSTRUCTION AND THE WORK OF OTHERS WILL PERMIT.

2. CATALOG AND MODEL NUMBERS SHALL NOT BE CONSIDERED COMPLETE, BUT ARE GIVEN 
AS AN AID TO THE CONTRACTOR AND TO INDICATE THE QUALITY REQUIRED.  CONTRACTOR 
IS RESPONSIBLE FOR THE COMPLETE DESCRIPTION OF MATERIAL SCHEDULED ON THESE 
DRAWINGS AND IN THE SPECIFICATIONS BEFORE ORDERING.  THE DESCRIPTION OF THE 
MATERIAL AND SCHEDULED PERFORMANCE TAKES PRECEDENCE OVER THE MODEL 
NUMBER.  THE FIRST MANUFACTURER SCHEDULED IS THE BASIS OF DESIGN.

3. DETERMINATION OF QUANTITIES OF MATERIAL AND EQUIPMENT REQUIRED SHALL BE MADE 
BY THE CONTRACTOR FROM THE DOCUMENTS. WHERE MATERIAL AND/OR QUANTITY 
DISCREPANCIES ARISE BETWEEN DRAWINGS, SCHEDULES AND/OR SPECIFICATIONS, THE 
HIGHER QUALITY/ GREATER NUMBER SHALL GOVERN.

4. DO NOT SCALE DRAWINGS.  VERIFY ALL DIMENSIONS AND CLEARANCES FROM 
ARCHITECTURAL, STRUCTURAL, SUBMITTALS, AND OTHER APPROPRIATE DRAWINGS OR 
PHYSICALLY AT SITE. REVIEW ALL DRAWINGS, INCLUDING THOSE OF OTHER TRADES.

5. COORDINATE ALL WORK WITH ALL OTHER TRADES PRIOR TO INSTALLATION TO PROVIDE 
CLEARANCES REQUIRED FOR OPERATION, MAINTENANCE, CODE COMPLIANCE, AND TO 
VERIFY NON-INTERFERENCE WITH OTHER WORK. DO NOT FABRICATE PRIOR TO 
VERIFICATION OF NECESSARY CLEARANCES FOR ALL TRADES. BRING ANY INTERFERENCES 
OR CONFLICTS TO THE ATTENTION OF THE ARCHITECT/ENGINEER BEFORE PROCEEDING 
WITH FABRICATION OR EQUIPMENT ORDERS.

6. REVIEW SPACE REQUIREMENTS OF EQUIPMENT SPECIFIED OR SUBSTITUTED AND MAKE 
REASONABLE ACCOMMODATIONS IN LAYOUT AND POSITIONING TO PROVIDE PROPER 
ACCESS.

7. ANY CHANGES REQUIRED TO ELIMINATE CONFLICTS OR THAT RESULT FROM A FAILURE TO 
COORDINATE SHALL BE MADE BY THE CONTRACTOR WITHOUT ADDITIONAL COST OR 
EXPENSE TO OTHERS.

8. EACH CONTRACTOR IS RESPONSIBLE FOR ALL COSTS ASSOCIATED WITH ELECTRICAL 
CHANGES REQUIRED FOR EQUIPMENT PROPOSED THAT DIFFERS FROM THE BASIS OF 
DESIGN.

9. EACH CONTRACTOR IS RESPONSIBLE FOR DAMAGE CAUSED BY THEIR ACTIONS TO WALLS, 
FLOORS, CEILINGS, AND ROOFS. THE CONTRACTOR WHOSE WORK CAUSES DAMAGE IS 
RESPONSIBLE FOR PATCHING TO MATCH ORIGINAL CONSTRUCTION, FIRE RATING, AND 
FINISH. 

10. IN AREAS WITH DRYWALL CEILINGS COORDINATE LOCATIONS OF ACCESS PANELS WITH THE 
GC FOR ACCESS TO VALVES, DUCTWORK ACCESSORIES, DAMPERS, ETC. COORDINATE 
PANEL TYPE AND COLOR WITH ARCHITECT. NOTIFY THE GC OF THE REQUIRED ACCESS 
PANELS PRIOR TO BIDDING.

11. PENETRATIONS THROUGH EXTERIOR WALLS AND ROOF SHALL BE SEALED AIRTIGHT WITH 
WATERPROOFING MATERIALS RECOMMENDED BY MANUFACTURER FOR OUTDOOR USE.

12. CAULK ALL PIPE AND DUCT PENETRATIONS OF FULL HEIGHT NON-FIRE RATED WALL, 
PARTITION, FLOOR, AND ROOF ASSEMBLIES. THIS IS ESSENTIAL TO PREVENT NOISE 
TRANSMISSION FROM ONE ROOM TO ANOTHER AND TO PROVIDE THE DESIRED NC LEVELS 
WITHIN ROOMS.

13. WHERE PIPES AND DUCTS ARE SHOWN TO PENETRATE FLOORS, PROVIDE SLEEVED 
OPENINGS WITH THE TOP EDGE RAISED ABOVE FLOOR SURFACE IN ACCORDANCE WITH ALL 
RELEVANT SPEC SECTIONS. SEAL SLEEVE PERIMETER TO BE WATERTIGHT.

14. EQUIPMENT SIZES AND SERVICE CLEARANCE REQUIREMENTS VARY AMONG DIFFERENT 
MANUFACTURERS. CONSULT APPROVED SHOP DRAWINGS FOR EQUIPMENT SIZES AND 
REQUIRED SERVICE CLEARANCES. COORDINATE WITH LAYOUT OF EQUIPMENT PADS, 
PIPING, DUCTWORK, ETC.

15. DO NOT BLOCK TUBE PULL OR EQUIPMENT SERVICE CLEARANCES. 
16. MAINTAIN A MINIMUM WORKING CLEARANCE OF 3’-6” IN FRONT OF ALL ELECTRICAL 

EQUIPMENT REQUIRING MAINTENANCE, INSPECTION, AND TESTING INCLUDING BUT NOT 
LIMITED TO PANELS, DISTRIBUTION PANELS, SWITCHBOARDS, MOTOR CONTROL CENTERS, 
TRANSFORMERS, EQUIPMENT DISCONNECTS AND STARTERS.

17. MAINTAIN THE DEDICATED ELECTRICAL EQUIPMENT SPACE DEFINED BY THE WIDTH / DEPTH 
OF ELECTRICAL EQUIPMENT MEASURED FROM THE FLOOR TO A HEIGHT 6’-0” ABOVE THE 
EQUIPMENT OR THE STRUCTURAL CEILING, WHICHEVER IS LOWER.  SYSTEMS FOREIGN TO 
THE ELECTRICAL DISTRIBUTION SYSTEM ARE NOT ALLOWED IN THE DEDICATED 
ELECTRICAL SPACE INCLUDING: DUCTWORK, PIPING, ETC.

18. PROVIDE  CONCRETE EQUIPMENT PAD FOR ALL FLOOR MOUNTED EQUIPMENT. PAD SHALL 
EXTEND MINIMUM 6” BEYOND ALL SIDES OF EQUIPMENT EXCEPT WHERE PAD EXTENSION 
WOULD INTERFERE WITH WORKING SPACE AT EQUIPMENT CONTROL PANELS AND 
ELECTRICAL PANELS.

19. DO NOT EXCEED 25 LBS PER HANGER AND A MINIMUM SPACING OF 2'-0" ON CENTER WHEN 
ATTACHING TO METAL ROOF DECKING (LIMITATION NOT REQUIRED WITH CONCRETE ON 
METAL DECK). THIS 25 LBS.  LOAD AND 2'-0" SPACING INCLUDE ADJACENT ELECTRICAL AND 
ARCHITECTURAL ITEMS HANGING FROM DECK. IF THE HANGER RESTRICTIONS CANNOT BE 
ACHIEVED, SUPPLEMENTAL FRAMING OFF STEEL FRAMING SHALL BE ADDED. ANCHORS 
EMBEDDED IN CONCRETE SHALL BE CRACKED CONCRETE APPROVED IN ACCORDANCE 
WITH SPECIFICATIONS.

MECHANICAL RENOVATION NOTES:
THESE NOTES APPLY TO ALL MECHANICAL SHEETS AND TRADES, INCLUDING BUT NOT LIMITED 
TO, FIRE PROTECTION, PLUMBING, MEDICAL GAS, VENTILATION, PIPING AND TEMPERATURE 
CONTROL.

1. EXISTING CONDITIONS ARE SHOWN BASED ON INFORMATION OBTAINED FROM FIELD 
SURVEYS, EXISTING BUILDING DOCUMENTS, AND STAFF. VERIFY EXISTING CONDITIONS AND 
REPORT ANY CONFLICTS BEFORE PROCEEDING. 

2. NOT ALL EXISTING DUCTWORK AND PIPING IS SHOWN.  VERIFY EXISTING CONDITIONS 
BEFORE STARTING WORK. NOTIFY ENGINEER OF ANY CONFLICTS WITH NEW WORK.

3. FIELD VERIFY THE AVAILABLE CLEARANCES FOR DUCTWORK AND PIPING BEFORE 
FABRICATION. RISES AND DROPS MAY BE NECESSARY BECAUSE OF EXISTING FIELD 
CONDITIONS. 

4. THE CONTRACTOR IS RESPONSIBLE FOR CUTTING, REMOVAL AND PATCHING OF ROOFS, 
WALLS, AND FLOORS ASSOCIATED WITH WORK BY ALL CONTRACTORS. 

5. THE CONTRACTOR IS RESPONSIBLE FOR REMOVAL AND REPLACEMENT OF CEILINGS, 
CEILING TILES, AND CEILING GRIDS ASSOCIATED WITH AREAS OF WORK BY ALL 
CONTRACTORS. NOTIFY THE CONTRACTOR OF AFFECTED AREAS PRIOR TO BIDDING. 

6. WHERE EXISTING MECHANICAL SYSTEMS ARE LOCATED IN AREAS THAT CONFLICT WITH 
NEW EQUIPMENT, PIPING, OR DUCTWORK TO BE INSTALLED, EACH CONTRACTOR SHALL 
EITHER ARRANGE NEW EQUIPMENT, PIPING, OR DUCTWORK IN SUCH A FASHION THAT IT 
DOES NOT CONFLICT WITH EXISTING SYSTEMS, OR REWORK EXISTING MECHANICAL 
SYSTEMS TO ALLOW FOR INSTALLATION OF NEW EQUIPMENT, PIPING, OR DUCTWORK.

7. PROVIDE TEMPORARY CONNECTIONS TO MAINTAIN EXISTING SYSTEMS IN SERVICE DURING 
CONSTRUCTION. MAINTAIN ACCESS TO EXISTING MECHANICAL INSTALLATIONS THAT 
REMAIN ACTIVE.

8. OBTAIN PERMISSION FROM OWNER BEFORE SHUTTING DOWN ANY SYSTEM FOR ANY 
REASON. MAINTAIN SERVICE TO ALL COMPONENTS THAT ARE TO REMAIN UNTIL NEW 
SYSTEMS ARE INSTALLED.

9. MAINTAIN EXISTING SYSTEM IN SERVICE UNTIL NEW SYSTEM IS COMPLETE AND READY FOR 
TIE IN AND SWITCHOVER. DRAIN SYSTEM ONLY TO MAKE SWITCHOVERS AND 
CONNECTIONS. OBTAIN PERMISSION FROM OWNER BEFORE PARTIALLY OR COMPLETELY 
DRAINING SYSTEM. MAKE CHANGEOVER TO NEW SYSTEMS WITH MINIMUM OUTAGE.

10. DISCONNECT AND REMOVE MECHANICAL DEVICES AND EQUIPMENT SERVING EQUIPMENT 
THAT HAS BEEN REMOVED.

11. PROPERLY RECLAIM AND DISPOSE OF ALL REFRIGERANT IN REMOVED EQUIPMENT/ 
REFRIGERANT PIPING. RECLAIMED REFRIGERANT SHALL HAVE DOCUMENTATION AS 
REQUIRED BY THE AUTHORITY HAVING JURISDICTION (AHJ).

PLAN OR DETAIL NUMBER

PLAN OR DETAIL NAME

PLAN OR DETAIL SCALE

DETAIL REFERRED TO BY SECTION CUT

SHEET DETAIL IS LOCATED ON

NAME

1
VIEW NAME
1/8" = 1'-0"

1

M101

1
4

3
2

SIMSIM

INDICATES SIMILAR DETAIL REFERENCED 
IN MULTIPLE LOCATIONS

LEVEL NAME

10'-0" HEIGHT ABOVE 
PROJECT 0'-0" 

1 KEYNOTE: INDICATES NOTE USED TO 
DESCRIBE ADDITIONAL INFORMATION 
ABOUT WORK REQUIRED, SPECIFIC 
TO THE SHEET AND/OR DETAIL 

N
O R HT

INDICATES DIRECTION OF TRUE NORTH

VIEW KEY

LINE TYPE AND TAG KEY:

NEW WORK BY THIS CONTRACTOR (WIDE LINE) 

EXISTING TO REMAIN OR WORK BY OTHERS (NARROW LINE)

HALFTONING DOES NOT MODIFY SCOPE.

'TAG'-E TAGS WITH DASH 'E' INDICATES THE REFERENCED OBJECT IS EXISTING

TAG-1 UNDERLINED TAG INDICATES OBJECT IS IN-SCOPE. IF NEW, ADDITIONAL 
INFORMATION IS AVAILABLE IN A SCHEDULE, MATERIAL LIST, OR SYMBOL LIST

INDICATES AN EXISTING SYSTEM'S POINT OF CONNECTION/REMOVAL

T101

NEW
EXISTING TO BE REMOVED (SHORT DASHED PATTERN)
NEW UNDERFLOOR OR UNDERGROUND (LONG DASHED PATTERN)

EXISTING 
EXISTING TO BE REMOVED BY OTHERS (SHORT DASHED PATTERN)
EXISTING UNDERFLOOR OR UNDERGROUND (LONG DASHED PATTERN)

FIRE AND SMOKE SEPARATIONS ARE NOT SHOWN ON THESE DOCUMENTS. CONTRACTOR SHALL 
REVIEW THE ARCHITECTURAL PLANS AND DETERMINE THE LOCATIONS OF ALL FIRE AND SMOKE 
PARTITIONS, BARRIERS, AND WALLS. THIS INCLUDES FLOOR RATINGS. PRICING SHALL INCLUDE 
ALL MATERIALS AND LABOR REQUIRED TO MAINTAIN THE RATINGS OF ALL RATED SEPARATIONS, 
WHETHER SHOWN ON THE ENGINEERING PLANS OR NOT.

FIRE / SMOKE BARRIER DESIGNATIONS

BUILDING CODE: 2018 NORTH CAROLINA BUILDING CODE

FIRE CODE: 2018 NORTH CAROLINA FIRE PREVENTION CODE

PLUMBING CODE: 2018 NORTH CAROLINA STATE PLUMBING CODE

MECHANICAL CODE: 2018 NORTH CAROLINA STATE MECHANICAL CODE

ELECTRICAL CODE: 2020 NEC WITH STATE AMENDMENTS

ENERGY CONSERVATION CODE: 2018 NORTH CAROLINA STATE ENERGY CONSERVATION CODE

LOCAL BUILDING CODE: CURRENT EDITION

APPLICABLE CODES
CONTRACTOR SHALL COMPLY WITH APPLICABLE CODES AND LOCAL AMENDMENTS 

INCLUDING, BUT NOT LIMITED TO, THE FOLLOWING:

GENERAL CONTRACTORG.C.

MECHANICAL CONTRACTORM.C.

ELECTRICAL CONTRACTORE.C.

CONTRACTOR ABBREVIATION KEY

ABBR: DESCRIPTION:

MECHANICAL DESIGN CONDITIONS:

SUMMER:

WINTER:

DESIGN CONDITIONS: BASED ON ASHRAE 0.4% DB/MCWB FOR LUMBERTON, NC

95.4°F DRY BULB, 76.4°F WET BULB
22.5°F DRY BULB

FAN

MOTOR

CONTACTOR

PUMP

ACT

DS

DP

CS

VS

FM

ANALOG INPUT

ANALOG OUTPUT

DIGITAL INPUT

DIGITAL OUTPUT

NORMALL CLOSED CONTACT

NORMALLY OPEN CONTACT

MECHANICAL SYMBOL LIST

SYMBOL: DESCRIPTION:

NOT ALL SYMBOLS MAY APPLY.

ACTUATOR

DOOR SWITCH

DIFFERENTIAL PRESSURE SWITCH

CURRENT SWITCH

VIBRATION SWITCH

FLOW METER

DIRECTION OF AIR FLOW

FLEXIBLE DUCT

MANUAL VOLUME DAMPER

RISE IN DIRECTION OF AIR FLOWR

DUCT CAP

DROP IN DIRECTION OF AIR FLOWD

DUCT DOWN

DUCT UP

SUPPLY/OUTSIDE AIR DUCT SECTION

RETURN AIR DUCT SECTION

EXHAUST/RELIEF AIR DUCT SECTION

4-WAY DIFFUSER WITH BLANKOFF IN ONE DIRECTION

OPPOSED BLADE DAMPER (REFER TO SCHEDULE)

PARALLEL BLADE DAMPER (REFER TO SCHEDULE)

CONTROL VALVE (TWO-WAY)

MECHANICAL SYMBOL LIST

SYMBOL: DESCRIPTION:

PITCH PIPE IN DIRECTION

DIELECTRIC CONNECTION

UNION/FLANGE

BALANCING VALVE (NUMBER INDICATES GPM)

PIPE CAP

PIPE DOWN

PIPE UP OR UP/DOWN

DIRECTION OF FLOW IN PIPE

SHUTOFF VALVE NORMALLY OPEN

SHUTOFF VALVE NORMALLY CLOSED

THROTTLING VALVE

AUTOMATIC BALANCING VALVE

MIXING VALVE

CONTROL VALVE (THREE-WAY)

SOLENOID VALVE

CHECK VALVE

SAFETY/RELIEF VALVE

PRESSURE REDUCING VALVE (LIQUID/GAS)

PRESSURE REDUCING VALVE (STEAM)

TRIPLE DUTY VALVE (ANGLE TYPE)

TRIPLE DUTY VALVE (IN-LINE TYPE)

VACUUM BREAKER

"WYE" - STRAINER

"WYE" - STRAINER W/SHUTOFF VALVE AND HOSE  CONNECTION WITH CAP

BASKET STRAINER

FLEXIBLE CONNECTION

PRESSURE/TEMPERATURE TEST PLUG

REDUCER - REFERENCE SPECIFICATION
FOR CONCENTRIC/ECCENTRIC AND FOT/FOB

SUCTION DIFFUSER WITH SUPPORT FOOT

AUTOMATIC AIR VENT

MANUAL AIR VENT

DRAIN VALVE WITH HOSE CONNECTION AND CAP

ALIGNMENT GUIDE

PIPE ANCHOR

BOILER BLOW DOWNBD

BOILER FEED WATERBF

CONDENSER WATER RETURNCR

CONDENSER WATER SUPPLYCS

CHILLED WATER RETURNCWR

CHILLED WATER SUPPLYCWS

NATURAL GASG

HEATING WATER RETURNHWR

HEATING WATER SUPPLYHWS

FUEL OIL RETURNFOR

FUEL OIL SUPPLYFOS

DRAIN - PIPINGDPP

GAS REGULATOR VENTGRV

NOT ALL SYMBOLS MAY APPLY.

METERM

PUMP

CHECK VALVE

PRESSURE REDUCING VALVE (LIQUID/GAS)

DRAIN - MEDICAL GASDMG

AIR PRESSURE MAINTENANCE DEVICE

AIR SUPERVISORY SWITCH

ANGLE VALVE

BUTTERFLY VALVE WITH MONITOR SWITCH

OS&Y GATE VALVE

OS&Y GATE VALVE WITH MONITOR SWITCH

PRESSURE SWITCH
P

INSPECTOR TEST AND DRAIN VALVE

MONITOR SWITCH

AUTOMATIC DRAIN VALVE

COLD WATER CW

DT DRAIN TILE

DRAIN - PLUMBINGD

GAS VENTGRV

VENTV

ROUTE TO DRAIN

BACKFLOW PREVENTER

AIR FLOW SWITCH

DUCT FLOW METER

FLOW METER
FM

FLOW SWITCH
F

FS FLOW SENSOR

CARBON MONOXIDE SENSOR

STATIC SWITCH

PRESSURE GAUGE (FURNISHED WITH BALL VALVE)P

DIFFERENTIAL PRESSURE SENSOR

PRESSURE SENSOR (FURNISHED WITH BALL VALVE)P

P PRESSURE SENSOR (DUCT MOUNTED)

SP

T

THERMOSTAT

TEMPERATURE SENSOR (DUCT MOUNTED)

THERMOSTAT/SENSOR WITH HEAVY DUTY ENCLOSURET

TEMPERATURE SENSOR WITH WELL
T

THERMOMETER WITH WELL (DIAL TYPE)T

THERMOMETER WITH WELL (FILLED TYPE)

AVERAGING TEMPERATURE 
SENSOR

PROBE TEMPERATURE SENSOR

LOW LIMIT TEMPERATURE 
SWITCH

AIR ADMITTANCE VALVE

SAFETY RELIEF VALVE
W/ DRIP PAN ELBOW

LD

LD

LIQUID DETECTION DEVICE

WATER-LEVEL DETECTION DEVICE
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DUCTWORK AND PIPING PLAN -
DIAL BUILDING

KEYNOTES:

1. EXISTING BOILER, ASSOCIATED CIRCULATING PUMP, HYDRONIC PRIMARY LOOP, COMBUSTION AIR CONNECTION, 
FLUE PIPE, GAS PIPE CONNECTION, MAKE-UP WATER CONNECTION, AIR SEPARATOR, EXPANSION TANK(S), 
CHEMICAL POT FEEDER, DRAIN PIPE CONNECTION, AND ASSOCIATED ACCESSORIES SHALL BE REMOVED IN ITS 
ENTIRETY. EQUIPMENT PAD FOR BOTH BOILER AND PUMP SHALL ALSO BE DEMOLISHED. 

2. TEMPORARILY CAP THE EXISTING GAS PIPING CONNECTION AT THE 2"Ø MAIN. 
3. REMOVE THE EXISTING 1" GAS VENT AND ASSOCIATED ACCESSORIES IN ITS ENTIRETY. 
4. SEAL THE ANNULAR SPACE AIRTIGHT AFTER REMOVING THE FLUE PIPE PENETRATING THROUGH THE CHIMNEY. 
5. EXISTING CHILLED WATER SYSTEM CONTROL PANELS AND ASSOCIATED CONTROLS SHALL REMAIN IN PLACE. 
6. REMOVE COLD WATER CONNECTION TO THE AIR SEPARATOR SERVING THE HOT WATER SYSTEM.  
7. EXISTING SECONDARY HEATING HOT WATER PUMP SHALL BE REMOVED IN ITS ENTIRETY WITH ASSOCIATED PIPING 

AND ACCESSORIES. 
8. CUT AND CAP EXISTING 3"Ø HWS/R TO RECEIVE NEW HOT WATER PIPING CONNECTIONS. 

# KEYNOTES:

1. INSTALL NEW BOILERS WITH ALL THE CONNECTIONS PER THE MANUFACTURER'S IOM. INSTALL BOTH THE BOILERS 
ON THE EXISTING EQUIPMENT PAD MAINTAINING THE MANUFACTURER AND AHJ REQUIRED CLEARANCE ON ALL 
SIDES. MAINTAIN MINIMUM OF 6" CLEAR FROM THE EDGE OF THE EQUIPMENT PAD. CLEARANCES AND 
PASSAGEWAYS SHALL BE MAINTAINED AROUND THE BOILER TO PERMIT INSPECTION, SERVICING, REPAIR, 
REPLACEMENT AND VISIBILITY OF ALL GAUGES IN ACCORDANCE WITH 2018 NC MECHANICAL CODE 1004.3. MIN CODE 
REQUIRED DISTANCE ALL AROUND - 18", AS DESIGNED, 36" CAN BE ACHIEVED ALL AROUND. 

2. EXTEND 2"Ø GAS CONNECTION WITH 1-1/2"Ø BRANCHES TO EACH BOILER. PROVIDE REDUCER AT THE GAS TRAIN TO 
CONNECT WITH THE BOILER'S 1"Ø GAS INLET. 

3. PROVIDE 4"Ø COMBUSTION AIR AND FLUE VENT CONNECTIONS WITH PVC/CPVC PIPING (OR AS APPROVED BY THE 
MANUFACTURER). TERMINATE WITH SIDEWALL TERMINATION ASSEMBLY PER THE MANUFACTURER'S IOM; REFER TO 
DETAIL 3/M701. MAINTAIN MINIMUM OF 12" BETWEEN TWO ADJACENT ASSEMBLIES. 

4. EXTEND THE LOCAL BOILER CONTROLS TO THE PARENT BOILER CONTROLLER. THE BOILER MOUNTED CONTROLLER 
FOR EACH BOILER SHALL COMMUNICATE WITH THE MASTER/PARENT CONTROLLER. CONNECT THE BOILER PARENT 
CONTROLLER WITH THE BAS VIA BACNET INTERFACE. 

5. PROVIDE WITH COMMON PIPE WITH MAX OF 12" SPACING. 
6. PROVIDE NEW 1-1/4" CW CONNECTION TO THE AIR SEPARATOR FROM THE POC AT THE CW MAIN. PROVIDE WITH THE 

MAKE-UP WATER ASSEMBLY AS SHOWN ON THE HYDRONIC DIAGRAM. 
7. PROVIDE NEW CHEMICAL POT FEEDER FOR THE HEATING HOT WATER SYSTEM. PIPE AS SHOWN ON THE HYDRONIC 

DIAGRAM ON M400.D AND/OR PER THE MANUFACTURER'S IOM. 
8. PROVIDE NEW SECONDARY HOT WATER PUMP WITH PIPING AND ACCESSORIES AS SHOWN ON THE HYDRONIC 

DIAGRAM ON M400.D AND PER THE MANUFACTURER'S IOM. 
9. CONNECT NEW 3"Ø HWS/R PIPING TO THE EXISTING 3"Ø PIPING TO/FROM THE BUILDING. PROVIDE WITH SHUT-OFF 

VALVES. 
10. PROVIDE EMERGENCY BOILER SHUTDOWN SWITCHES FOR BOTH BOILERS (B-1.D & B-2.D).
11. EXTEND EXISTING CONCRETE PAD WITH THE SAME WIDTH AS THE EXISTING PAD, EXTEND UP TO 6" OFF OF THE 

EXISTING FLOOR DRAIN.  
12. CONNECT 3" HW MAIN WITH 3" HWS/R TEMPORARY CONNECTIONS WITH SHUT-OFF VALVES (VICTAULIC NO-HUB 

WRENCH VALVE OR SIMILAR). REFER TO THE DETAIL 3/M200.D FOR REFERENCE. 
13. CUT/DRILL THROUGH THE WALL TO HOUSE TWO (2) 3" HWS/R PIPES/HOSES; 8"Ø SLEEVE THROUGH WALL. FURNISH 

THE OPENING AT 48" AFF. PROVIDE WITH REMOVABLE WEATHERCAP WITH BIRDSCREEN. 
14. PROVIDE NEW GAS METER AT THE GAS MAIN AND CONNECT WITH THE BAS. 
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  MECHANICAL ROOM DUCTWORK AND PIPING PLAN - LOWRY BUILDING
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HT

1/4" = 1'-0"1
  MECHANICAL ROOM DEMOLITION PLAN - LOWRY BUILDING

KEYNOTES:

1. EXISTING BOILER, ASSOCIATED CIRCULATING PUMP, HYDRONIC PIPING CONNECTIONS TO THE PRIMARY LOOP, 
COMBUSTION AIR CONNECTION, FLUE PIPE, GAS PIPE CONNECTION, DRAIN PIPE CONNECTION, ASSOCIATED 
ACCESSORIES, AND EQUIPMENT PAD SHALL BE REMOVED IN ITS ENTIRETY. 

2. TEMPORARILY CAP THE EXISTING GAS PIPING CONNECTION AT THE 2"Ø MAIN. 
3. TEMPORARILY CAP THE EXISTING COMBUSTION AIR OPENING. 
4. EXISTING BOILER CONTROL PANEL AND ASSOCIATED CONTROLS SHALL BE REMOVED. 
5. REMOVE PORTION OF 4"Ø HW MAIN AND TEMPORARILY CAP EITHER ENDS TO RECEIVE NEW CONNECTIONS. 
6. CUT AND CAP EXISTING 4"Ø HWS/R TO RECEIVE NEW SHUT-OFF VALVES. 

# KEYNOTES:

1. INSTALL NEW BOILERS WITH ALL THE CONNECTIONS PER THE MANUFACTURER'S IOM. INSTALL BOTH THE BOILERS 
ON THE NEW 12" TALL EQUIPMENT PAD MAINTAINING THE MANUFACTURER AND AHJ REQUIRED CLEARANCE ON ALL 
SIDES. MAINTAIN MINIMUM OF 6" CLEAR FROM THE EDGE OF THE EQUIPMENT PAD. CLEARANCES AND 
PASSAGEWAYS SHALL BE MAINTAINED AROUND THE BOILER TO PERMIT INSPECTION, SERVICING, REPAIR, 
REPLACEMENT AND VISIBILITY OF ALL GAUGES IN ACCORDANCE WITH 2018 NC MECHANICAL CODE 1004.3. MIN CODE 
REQUIRED DISTANCE ALL AROUND - 18", AS DESIGNED, 36" CAN BE ACHIEVED ALL AROUND. 

2. EXTEND 2"Ø GAS CONNECTION WITH 1-1/2"Ø BRANCHES TO EACH BOILER. PROVIDE REDUCER AT THE GAS TRAIN TO 
CONNECT WITH THE BOILER'S 1"Ø GAS INLET. 

3. PROVIDE TWO (2) 4"Ø PVC/CPVC (OR AS APPROVED BY THE MANUFACTURER) COMBUSTION AIR CONNECTIONS TO 
THE EXISTING COMBUSTION AIR OPENING. SEAL THE ANNULAR SPACE AROUND TWO (2) 4"Ø OPENINGS AIRTIGHT. 
TERMINATE WITH A BIRDSCREEN AT THE ELBOW FACING DOWNWARDS. 

4. EXTEND THE LOCAL BOILER CONTROLS TO THE PARENT BOILER CONTROLLER. THE BOILER MOUNTED CONTROLLER 
FOR EACH BOILER SHALL COMMUNICATE WITH THE MASTER/PARENT CONTROLLER. CONNECT THE BOILER PARENT 
CONTROLLER WITH THE BAS VIA BACNET INTERFACE. 

5. RECONNECT THE PRIMARY HOT WATER LOOP WITH 4"Ø HOT WATER MAIN. RECEIVE NEW 4"Ø HWS & HWR 
CONNECTIONS WITH MAX 12" LENGTH OF COMMON PIPE. 

6. RUN TWO (2) 6"Ø PVC/CPVC (OR AS APPROVED BY THE MANUFACTURER) FLUE VENT UP THROUGH ROOF; RE-USE 
EXISTING ROOF OPENING THAT WAS PREVIOUSLY HOSTING 14"Ø FLUE VENT. TERMINATE WITH COUPLING AND 
BIRDSCREEN PER MANUFACTURER'S IOM. THE VENT MUST TERMINATE AT LEAST 3' ABOVE HIGHEST PLACE IN WHICH 
THE VENT PENETRATES THE ROOF AND AT LEAST 2' ABOVE ANY PART OF THE BUILDING WITHIN 10 HORIZONTAL 
FEET. 

7. PROVIDE EXISTING 4"Ø HWS/R WITH NEW SHUT-OFF VALVES. 
8. PROVIDE EMERGENCY BOILER SHUTDOWN SWITCHES FOR BOTH BOILERS (B-1.L & B-2.L).
9. ALTERNATE SCOPE: EXISTING SECONDARY HOT WATER PUMP & ITS CONCRETE PAD SHALL BE REPLACED WITH A 

NEW SECONDARY HOT WATER PUMP (HWP-1.L), ASSOCIATED PIPING, ACCESSORIES, dP SENSOR AT THE FARTHEST 
TERMINAL UNIT OF THE HEATING WATER SYSTEM, AND 12" TALL EQUIPMENT PAD. FOR PIPING CONNECTION DETAIL 
REFER TO DETAIL #1/M701. INSTALLATION SHALL ALSO CONFORM WITH THE MANUFACTURER'S IOM. REFER TO 
M600.L FOR PUMP DESIGN PARAMETERS AND PERFORMANCE REQUIREMENTS. 

10. ALTERNATE SCOPE: VERIFY IF THE EXISTING GAS METERS CAN BE INTEGRATED TO THE BAS, INTEGRATE IF SO, 
OTHERWISE, PROVIDE NEW GAS METERS AT THE GAS MAINS AND CONNECT WITH THE BAS. 

11. ALTERNATE SCOPE: REPLACE THE CHEMICAL POT FEEDER, ASSOCIATED PIPING, AND ACCESSORIES. 
12. CONNECT 4" HW MAIN WITH 4" HWS/R TEMPORARY CONNECTIONS WITH SHUT-OFF VALVES (VICTAULIC NO-HUB 

WRENCH VALVE OR SIMILAR). REFER TO THE DETAIL 3/M200.L FOR REFERENCE. 
13. CUT/DRILL THROUGH THE WALL TO HOUSE TWO (2) 4" HWS/R PIPES/HOSES; 10"Ø SLEEVE THROUGH WALL. FURNISH 

THE OPENING AT 48" AFF. PROVIDE WITH REMOVABLE WEATHERCAP WITH BIRDSCREEN. 

#
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PUMP 
BP-1.D

BYPASS (POT) FEEDER. 
SEE 23 25 00. 

MOUNT WITH TOP ABOUT 
36" ABOVE FLOOR.

3

SET TO 25 PSI

3/4"

RELIEF VALVE.  SET TO 35 
PSI AND PIPE OUTLET TO 
FLOOR DRAIN

3/4"

2
"H

W
S

3
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"H
W

S

3"HWS
2
"H

W
R

3"HWR

HEATING WATER FLOW DIAGRAM SYMBOL LIST
SYMBOL:         DESCRIPTION:

HEATING WATER RETURNHWR

HEATING WATER SUPPLYHWS

COLD WATER - POTABLECW

PITCH PIPE IN DIRECTION

DIRECTION OF FLOW IN PIPE

FLEXIBLE CONNECTION

PRESSURE/TEMPERATURE TEST PLUG

REDUCER - REFERENCE SPECIFICATION
FOR CONCENTRIC/ECCENTRIC AND FOT/FOB

METERM

PRESSURE GAUGE (FURNISHED WITH BALL VALVE)P

SUCTION DIFFUSER WITH SUPPORT FOOT 
AND A STRAINER

AUTOMATIC AIR VENT

MANUAL AIR VENT W/ BALL VALVE

DRAIN WITH HOSE CONNECTION, CAP 
& BALL VALVE

TEMPERATURE SENSOR WITH WELL
T

THERMOMETER WITH WELL (FILLED TYPE)

SHUTOFF VALVE NORMALLY OPEN

SHUTOFF VALVE NORMALLY CLOSED

THROTTLING VALVE

BALANCING VALVE

CONTROL VALVE (TWO-WAY)

"WYE" - STRAINER

"WYE" - STRAINER W/SHUTOFF VALVE 
AND HOSE  CONNECTION WITH CAP

CHECK VALVE

SAFETY/RELIEF VALVE

PRESSURE REDUCING VALVE (LIQUID/GAS)

UNION/FLANGE

BFP

3
/4

"H
W

S

CONTROL VALVE (THREE-WAY)

FLOW SWITCH

FLOW METER

KEYNOTES

1. PRESSURE GAUGE WITH SNUBBER PER SECTION 23 09 13. 
INSTALL WITH MOUNTING ON WALL, STAND, OR 
VIBRATION-FREE PIPE ABOVE PUMP FLEXIBLE 
CONNECTOR. INSTALL FLEXIBLE COPPER TUBING TO 
PIPING CONNECTIONS TO AVOID VIBRATION DAMAGE TO 
THE GAUGE.  PREFERRED CONNECTION LOCATIONS ARE:  
(a) JUST UPSTREAM OF STRAINER, (b) GAUGE PORT ON 
SUCTION DIFFUSER OR BETWEEN STRAINER AND PUMP 
INLET (c) GAUGE TAPPING ON PUMP INLET FLANGE. (d) 
GAUGE TAPPING ON PUMP OUTLET FLANGE.

2. INSTALL SAFETY RELIEF VALVE PROVIDED BY BOILER 
MANUFACTURER. PIPE TO DRAIN. SUPPORT SOLIDLY.

3. TEMPERATURE SENSOR PROVIDED BY BOILER 
MANUFACTURER, WIRED TO BOILER/BOILER CONTROL 
PANEL.

4. PROVIDE COUPON TEST RACK AS INDICATED FOR EACH 
SYSTEM AS SHOWN.

5. ROUTE BOILER FLUE VENT'S BOTTOM OF THE PIPE WITH 
DRAIN TEE TO A CONDENSATE TRAP WITH NEUTRALIZER 
KIT PRIOR TO DRAINING IT TO THE FLOOR SINK. 

#

LOW TEMPERATURE VALVE (LTV)

1

ROUTE TO DRAIN (TYP.)

B-2.D

2

2
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W
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2
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W
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EXISTING HOUSEKEEPING PAD (TYP.)

BOILER PROOF 
OF FLOW (TYP)

1

3
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W
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3
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W
R

COMMON PIPE (CLOSELY PLACED TEE) - NOT 
TO EXCEED MORE THAN 12" OF PIPE LENGTH

EXPANSION TANK (ET-1) 
12 PSIG INITIAL CHARGE 

7.95 MINIMUM ACCEPTANCE GALLONS 
14 TOTAL VOLUME GALLONS

CONNECT TO SIDE OF MAIN 
(NOT TOP OR BOTTOM) TO 
AVOID AIR OR DIRT 
ENTERING PIPING.

LOCKED OPEN 
SHUTOFF VALVE

HIGH CAPACITY AIR VENT 
PIPE DISCHARGE TO DRAIN.

AIR SEPARATOR; SAME 
SIZE AS PIPING

5 5

MAKE-UP
WATER

PUMP 
BP-2.D

ROUTE TO DRAIN (TYP.)

EXISTING HOUSEKEEPING PAD (TYP.)

BOILER PROOF 
OF FLOW (TYP)

AS-1 3"HWS 3"HWS

3"HWR FROM THE BUILDING 
CAVs/VAVs

PUMP HWP-1.D

VFD

3"HWS
TO THE BUILDING 
CAVs/VAVs

SIGHT GLASS (PROOF OF FLOW)

**DIAGRAM DOES NOT REPRESENT THE EXACT LENGTHS OF PIPING - MECHANICAL CONTRACTOR SHALL ENSURE 
THAT THE REVERSE RETURN IS PERFORMED TO KEEP RETURN FOR ONE BOILER CLOSER TO THE MAIN AND 

SUPPLY FOR ANOTHER BOILER CLOSER TO THE MAIN**

CONNECT 3" HW MAIN WITH 3" HWS/R 
TEMPORARY CONNECTIONS WITH SHUT-OFF 
VALVES (VICTAULIC NO-HUB WRENCH VALVE 
OR SIMILAR). REFER TO THE DETAIL 3/M200.D 
FOR REFERENCE.
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SEE 23 25 00. 

MOUNT WITH TOP ABOUT 
36" ABOVE FLOOR.

3
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HEATING WATER FLOW DIAGRAM SYMBOL LIST
SYMBOL:         DESCRIPTION:

HEATING WATER RETURNHWR

HEATING WATER SUPPLYHWS

COLD WATER - POTABLECW

PITCH PIPE IN DIRECTION

DIRECTION OF FLOW IN PIPE

FLEXIBLE CONNECTION

PRESSURE/TEMPERATURE TEST PLUG

REDUCER - REFERENCE SPECIFICATION
FOR CONCENTRIC/ECCENTRIC AND FOT/FOB

METERM

PRESSURE GAUGE (FURNISHED WITH BALL VALVE)P

SUCTION DIFFUSER WITH SUPPORT FOOT 
AND A STRAINER

AUTOMATIC AIR VENT

MANUAL AIR VENT W/ BALL VALVE

DRAIN WITH HOSE CONNECTION, CAP 
& BALL VALVE

TEMPERATURE SENSOR WITH WELL
T

THERMOMETER WITH WELL (FILLED TYPE)

SHUTOFF VALVE NORMALLY OPEN

SHUTOFF VALVE NORMALLY CLOSED

THROTTLING VALVE

BALANCING VALVE

CONTROL VALVE (TWO-WAY)

"WYE" - STRAINER

"WYE" - STRAINER W/SHUTOFF VALVE 
AND HOSE  CONNECTION WITH CAP

CHECK VALVE

SAFETY/RELIEF VALVE

PRESSURE REDUCING VALVE (LIQUID/GAS)

UNION/FLANGE

BFP

3
/4

"H
W

S

CONTROL VALVE (THREE-WAY)

FLOW SWITCH

FLOW METER

KEYNOTES

1. PRESSURE GAUGE WITH SNUBBER PER SECTION 23 09 13. 
INSTALL WITH MOUNTING ON WALL, STAND, OR 
VIBRATION-FREE PIPE ABOVE PUMP FLEXIBLE 
CONNECTOR. INSTALL FLEXIBLE COPPER TUBING TO 
PIPING CONNECTIONS TO AVOID VIBRATION DAMAGE TO 
THE GAUGE.  PREFERRED CONNECTION LOCATIONS ARE:  
(a) JUST UPSTREAM OF STRAINER, (b) GAUGE PORT ON 
SUCTION DIFFUSER OR BETWEEN STRAINER AND PUMP 
INLET (c) GAUGE TAPPING ON PUMP INLET FLANGE. (d) 
GAUGE TAPPING ON PUMP OUTLET FLANGE.

2. INSTALL SAFETY RELIEF VALVE PROVIDED BY BOILER 
MANUFACTURER. PIPE TO DRAIN. SUPPORT SOLIDLY.

3. TEMPERATURE SENSOR PROVIDED BY BOILER 
MANUFACTURER, WIRED TO BOILER/BOILER CONTROL 
PANEL.

4. PROVIDE COUPON TEST RACK AS INDICATED FOR EACH 
SYSTEM AS SHOWN.

5. ROUTE BOILER FLUE VENT'S BOTTOM OF THE PIPE WITH 
DRAIN TEE TO A CONDENSATE TRAP WITH NEUTRALIZER 
KIT PRIOR TO DRAINING IT TO THE FLOOR SINK. 
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LOW TEMPERATURE VALVE (LTV)

1

ROUTE TO DRAIN (TYP.)
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EXISTING HOUSEKEEPING PAD (TYP.)

BOILER PROOF 
OF FLOW (TYP)
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4
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W
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COMMON PIPE (CLOSELY PLACED TEE) - NOT 
TO EXCEED MORE THAN 12" OF PIPE LENGTH

EXPANSION TANK 
12 PSIG INITIAL CHARGE 

7.95 MINIMUM ACCEPTANCE GALLONS 
14 TOTAL VOLUME GALLONS

CONNECT TO SIDE OF MAIN 
(NOT TOP OR BOTTOM) TO 
AVOID AIR OR DIRT 
ENTERING PIPING.

LOCKED OPEN 
SHUTOFF VALVE

HIGH CAPACITY AIR VENT 
PIPE DISCHARGE TO DRAIN.

AIR SEPARATOR; SAME 
SIZE AS PIPING

5 5

MAKE-UP
WATER

PUMP 
BP-2.L

ROUTE TO DRAIN (TYP.)

EXISTING HOUSEKEEPING PAD (TYP.)

BOILER PROOF 
OF FLOW (TYP)

4"HWS 4"HWS

4"HWR FROM THE BUILDING 
CAVs/VAVs

PUMP HWP-1.L

VFD

4"HWS
TO THE BUILDING 
CAVs/VAVs

SIGHT GLASS (PROOF OF FLOW)

**DIAGRAM DOES NOT REPRESENT THE EXACT LENGTHS OF PIPING - MECHANICAL CONTRACTOR SHALL ENSURE 
THAT THE REVERSE RETURN IS PERFORMED TO KEEP RETURN FOR ONE BOILER CLOSER TO THE MAIN AND 

SUPPLY FOR ANOTHER BOILER CLOSER TO THE MAIN**

CONNECT 4" HW MAIN WITH 4" HWS/R 
TEMPORARY CONNECTIONS WITH SHUT-OFF 
VALVES (VICTAULIC NO-HUB WRENCH VALVE 
OR SIMILAR). REFER TO THE DETAIL 3/M200.L 
FOR REFERENCE.

ALTERNATE SCOPE 

A

N

LA

P
O
R

E
F

I

S
S

N
O

N

HTR

O

RAC
IL

O

C
RO

P
R
O
A
I
T
O

NIMEG

CONSULTANTS

No. F-1507

CORP.

A

N

N

O

025036

SEAL

G

R

A

B

D
LE

E
N

R
P

R

Y W.

ENI E

S
T
L

EF

L
A

EO F

HT
R

O

O

AC

ISS

R

NI

L

North Carolina Design Registration #F-1507

IMEG RESERVES PROPRIETARY RIGHTS, INCLUDING COPYRIGHTS, TO 
THIS DRAWING AND THE DATA SHOWN THEREON.  SAID DRAWING 
AND/OR DATA ARE THE EXCLUSIVE PROPERTY OF IMEG AND SHALL NOT 
BE USED OR REPRODUCED FOR ANY OTHER PROJECT WITHOUT THE 
EXPRESS WRITTEN APPROVAL AND PARTICIPATION OF IMEG.
©2025 IMEG CONSULTANTS CORP.

REF. SCALE IN INCHES

0 1 2 3

3221 BLUE RIDGE ROAD
SUITE 113
RALEIGH, NC 27612
P: 919.571.1111

The FUTURE. Built Smarter www.imegcorp.com

KEY PLAN

AGENCY APPROVAL

REVISIONS

PROFESSIONAL SEAL

No. Date Revision / Issue

DISCLAIMER

SHEET INFORMATION

Date

Project #

Drawn

Checked

Approved

SHEET TITLE

SCALE

Scale:

SHEET NUMBER

Issue

PROJECT #25003279.00

SCO ID# 24-28864-01A

12" = 1'-0"

1
2
/4

/2
0
2
5
 1

0
:5

3
:5

2
 A

M

The University of North Carolina at Pembroke
1 University Drive
Pembroke, NC 28372-1510

UNC - PEMBROKE -
DIAL/LOWRY BUILDING

M400.L

MECHANICAL HYDRONIC DIAGRAM -

LOWRY BUILDING

BF

AP

AP

25003279.00

12/15/2025

CONSTRUCTION SET

U
N

C
 -

P
E

M
B

R
O

K
E

 -
D

IA
L

/L
O

W
R

Y
 B

U
IL

D
IN

G
2
5
0
0
3
2
7
9
.0

0

NO SCALE1
  HEATING PLANT - CONDENSING BOILER PRIMARY SECONDARY

12/05/2025



AI

AI

DI

DI

VFD

DI AO
DO

AI

AI

AI AI

AI

C

FLOW PROOF. INTERLOCK WITH 
BOILER OPERATION PER 
MANUFACTURER'S INSTRUCTIONS 
(TYPICAL EACH BOILER).

CONTROLS

B-2.D

CONTROLS

B-1.D

BOILER 
PARENT 

CONTROLLER

H
W

R

H
W

S

HWS

HWR

LOOP
FLOW

HWR

LOOP
FLOW

0 10 20 30 40 50 60 70 80 90 100

70

80

90

100

110

120

130

140

150

H
W

S
 T

E
M

P
 °

F

OUTSIDE AIR TEMP °F

HEATING WATER SUPPLY 
TEMPERATURE RESET SCHEDULE

SEQUENCE OF OPERATION:
HEATING WATER BOILERS SHALL HAVE UNIT MOUNTED CONTROLS AND A BOILER MANAGEMENT CONTROL PANEL PROVIDED BY THE BOILER MANUFACTURER. TCC SHALL INTERFACE WITH BOILER MANUFACTURER 
CONTROLS AS DESCRIBED IN THIS SEQUENCE OF OPERATION. BOILER MANUFACTURER SHALL PROVIDE A GATEWAY INTERFACE CARD THAT IS COMPATIBLE WITH THE COMMUNICATION PROTOCOL OF THE BAS 
NETWORK. SEQUENCES OF OPERATION FOR BOTH BOILER CONTROL SYSTEM AND BAS SHALL BE AS FOLLOWS:

BOILER CONTROL PANEL SEQUENCE OF OPERATION:
WHEN THE BAS ENABLES THE BOILER PARENT CONTROLLER TO RUN, THE BOILER PARENT CONTROLLER SHALL ENABLE THE LEAD BOILER, OPEN THE ASSOCIATED CIRCULATING PUMP, AND ENERGIZE THE LEAD 
PUMP.

THE ON BOARD BOILER SEQUENCING CONTROLLER SHALL STAGE AND MODULATE THE BOILER PLANT TO MAINTAIN THE HIGHEST PLANT EFFICIENCY THAT WILL PROVIDE THE REQUIRED SUPPLY WATER 
TEMPERATURE. THE ON BOARD BOILER SEQUENCING CONTROLLER SHALL START AND STOP BOILER CIRCULATING PUMP IN SUCH A WAY AS TO PROVIDE PRE AND POST FLOW. THE ON BOARD BOILER SEQUENCING 
CONTROLLER SHALL VERIFY PROOF OF WATER FLOW BEFORE FIRING BOILERS. THE BOILER SEQUENCING CONTROLLER CAN STAGE ON MULTIPLE BOILERS AT PART LOAD TO INCREASE THE EFFICIENCY OF THE 
PLANT. BOILER SEQUENCING CONTROLLER (CONTROL PANEL) SHALL START/STOP BOILERS ON A FIRST ON/FIRST OFF BASIS TO EQUALIZE RUN TIME BETWEEN BOILERS. 

THE FOLLOWING BOILER SEQUENCING CONTROLLER POINTS (TO INCLUDE BUT NOT LIMITED TO) SHALL BE CONTROLLED BY THE BAS AND DISPLAYED ON THE OPERATOR WORKSTATION GRAPHICAL SCREEN:
• BOILER SYSTEM STATUS: ENABLE/DISABLE
• BOILER OUTLET WATER TEMPERATURE SETPOINT: [°F]

THE FOLLOWING BOILER SEQUENCING CONTROLLER POINTS (TO INCLUDE BUT NOT LIMITED TO) SHALL BE MONITORED BY THE BAS AND DISPLAYED ON THE OPERATOR WORKSTATION GRAPHICAL SCREEN:
• BOILER STATUS: DISABLED/STANDBY/MANUAL OPERATION/REMOTE OPERATION/AUTO/FAULT
• FIRING RATE INPUT: [0 - 100%]
• FIRING RATE OUTPUT: [0 - 100%]
• ACTIVE SETPOINT: [°F]
• SYSTEM HWR TEMP: [°F]
• SYSTEM HWS TEMP: [°F]
• FAULT MESSAGE DISPLAY CODE: [NUMERICAL]
• RUN CYCLES: [NUMERICAL]
• RUN HOURS: [NUMERICAL]

ALARMS, INTERLOCKS & SAFETIES:
BOILER CONTROLS SHALL BE PROGRAMMED TO MAINTAIN CONSTANT SETPOINT (LAST KNOWN VALUE) IN THE EVENT THE BAS NETWORK COMMUNICATION SIGNAL IS LOST.

BAS SEQUENCE OF OPERATION:
BAS SHALL OPERATE HEATING WATER SYSTEM PER THE FACILITY'S CALENDAR (CONTROLS CONTRACTOR TO COORDINATE WITH FACILITY PRIOR TO SCHEDULING).   

BAS SHALL MODULATE SIGNAL TO PUMP VFD (HWP-1.D) AS REQUIRED TO MAINTAIN HEATING WATER DIFFERENTIAL PRESSURE (DP) SETPOINT. 

BAS SHALL RESET HEATING WATER DIFFERENTIAL PRESSURE (DP) SETPOINT AS REQUIRED TO MAINTAIN AT LEAST ONE HEATING WATER VALVE 95% (ADJ.) OPEN. BAS SHALL UTILIZE COMMAND TO ALL HEATING 
WATER VALVE POSITIONS TO RESET THE HEATING WATER DIFFERENTIAL PRESSURE. IN NO EVENT SHALL THE BAS DECREASE THE HEATING WATER (DP) SETPOINT BELOW 4 PSI (ADJ.) OR ABOVE 10 PSI (ADJ.).

ALL CONTROLLED AND MONITORED POINTS LISTED IN THE BOILER CONTROL PANEL SEQUENCE ABOVE SHALL BE DISPLAYED ON THE OPERATOR WORKSTATION GRAPHICAL SCREEN.

MINIMUM HEATING WATER FLOW CONTROL:
AS CIRCULATING PUMPS (BP-1.D & BP-2.D) RUN AT A CONSTANT SPEED (FULL LOAD CONDITION), THERE SHALL BE NO OCCURRENCE OF NOT MEETING THE MINIMUM FLOW THROUGH THE BOILER. 

ALARMS, INTERLOCKS & SAFETIES:
TCC SHALL COORDINATE ALL SAFETY AND INTERLOCK REQUIREMENTS WITH BOILER MANUFACTURER. TCC SHALL COORDINATE AND PROVIDE THE INSTALLATION AND WIRING OF BOILER WATER DIFFERENTIAL 
PRESSURE/FLOW SWITCHES AND OTHER COMPONENTS PROVIDED WITH THE BOILER AS REQUIRED FOR PROPER OPERATION. TCC SHALL PROVIDE AND TERMINATE ALL SAFETY AND INTERLOCK WIRING WITH 
BOILER CONTROL PANELS AS REQUIRED.

TCC SHALL VERIFY THE ACCEPTABLE TEMPERATURE RANGES THE BOILERS ARE APPROVED TO OPERATE AT AS PUBLISHED IN THE BOILER MANUFACTURER'S LITERATURE. IF THE TEMPERATURE RANGES LISTED IN 
THE MANUFACTURER'S LITERATURE DIFFER FROM THOSE IN THIS SEQUENCE OF OPERATION, CONTACT PROJECT ARCHITECT/ENGINEER FOR DIRECTION.

AN ALARM SHALL BE INDICATED TO THE BAS OPERATOR WORKSTATION IN THE EVENT ANY OF THE FOLLOWING OCCUR:
• HWR TEMPERATURE DROPS BELOW 50°F (ADJ.) FOR 5 MINUTES (ADJ.) (AUTO RESET).
• HWS TEMPERATURE RISES MORE THAN 10°F (ADJ.) ABOVE SETPOINT (AUTO RESET).
• HWS TEMPERATURE DROPS MORE THAN 10°F (ADJ.) BELOW SETPOINT (AUTO RESET).
• AN ALARM IS INDICATED AT ANY BOILER ALARM PANEL.
• AN ALARM IS INDICATED AT ANY PUMP VFD. 
• SHOULD THE BAS COMMAND THE SECONDARY HEATING WATER PUMP TO OPERATE AND THE PUMP FAILS TO DO SO AS DETERMINED BY THE VFD STATUS, AN ALARM SHALL BE INDICATED AT THE BAS OPERATOR 

WORKSTATION.

BACNET INTERFACE 
TO BAS

TO/FROM BAS THROUGH BOILER BACNET 
INTERFACE (TYP.)
*  ENABLE/DISABLE
*  HWS TEMP SETPOINT
*  HWR PRIMARY
*  HWS PRIMARY

R1

R2

DEDICATED CONTACTOR. 
(TYP. 2)

B-1 BURNER CONTROL POWER 
SUPPLY SHUTDOWN CONTACT. 
TYPICAL FOR EACH BOILER.

ALARMS, INTERLOCKS, AND SAFETIES:
TCC SHALL PROVIDE EMERGENCY BOILER SHUTDOWN SWITCH AT EACH 
BOILER ROOM EXIT MEETING CSD-1 REQUIREMENTS.  ACTIVATION OF ANY 
SWITCH SHALL INTERRUPT POWER TO ALL BOILER CONTROLS VIA BOILER 
SAFETY SHUTDOWN CONTACTS. 

TYPICAL FOR B-1.D AND B-2.D

EMERGENCY BOILER SHUTDOWN

WALL MOUNTED EMERGENCY 
STOP SWITCH, MUSHROOM HEAD, 
N.C. CONTACT, TURN TO RELEASE. 
REFER TO FLOOR PLAN FOR 
LOCATIONS. ACCEPTABLE 
MANUFACTURERS: SQUARE D (XAL 
K174), EATON (C22-PVT45P K11), OR 
GENERAL ELECTRIC 
(CR104PTR20A092).
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EMERGENCY 
BOILER 

SHUTDOWN

PROVIDE COLOR ENGRAVED PHENOLIC 
LABELS WITH MIN. 1/2" HIGH WHITE 
LETTERS ON RED BACKGROUND FOR 
EACH EMERGENCY BOILER SHUTDOWN 
SWITCH. SECURELY MOUNT TO WALL 
ABOVE EACH SWITCH. (TYP)

LOCKABLE DISCONNECT 
(TYP.)

PROVIDE CARBON MONOXIDE 
SENSOR WITH CONNECTION TO 
THE FMCS. AN ALARM SHALL BE 
INDICATED TO THE FMCS 
OPERATOR WORKSTATION IN THE 
EVENT THE BOILER ROOM SPACE 
CO LEVEL EXCEEDS THE 
FOLLOWING CONCENTRATIONS 
AND DURATIONS:

50 PPM @ 60   MIN
150 PPM @ 10 MIN
400 PPM @ 5   MIN

BP-1.D

BP-2.D

CS

PUMP 
STATUS

CS

PUMP 
STATUS

MODALARM

CS

PUMP 
STATUS

HWP-1.D

START/
STOP

HWS

HWR

DIFF. 
PRESS.

SYSTEM DIFFERENTIAL PRESSURE TRANSMITTER. PROVIDE ON THE 
FARTHEST RUN OF THE SYSTEM. 

FIELD VERIFY AND LOCATE THE EXISTING DP TRANSMITTER AND 
REPLACE WITH NEW. DP TRANSMITTER SIGNAL SHALL BE WIRED 
DIRECTLY TO THE CONTROLLER SERVING PUMP VFD. DP SENSOR MAY 
BE TRANSMITTED ACROSS THE NETWORK. 
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COMMUNICATION LINK 
BETWEEN VFD GATEWAY
AND BAS 

CONTROLS

GAS USAGE

FROM UTILITY COMPANY TO BUILDINGGAS METER
(COUNT - 1)

SEQUENCE OF OPERATION: 

GENERAL:
THE UTILITIES ARE METERED THROUGH THE DDC VIA THE BAS.

UTILITY METERING CONTROL:

• GAS METERING:
THE TCC SHALL CONNECT THE BAS TO THE GAS METER TO PROVIDE GAS 
CONSUMPTION INFORMATION.

UTILITY METERING REPORT GENERATION:

• BAS SHALL MONITOR THE FOLLOWING POINTS ON 5 MINUTE (ADJ.) INTERVALS WITHIN A 
SINGLE TREND.  THE TREND SHALL RUN FOR A 14-DAY (ADJ.) DURATION AT WHICH POINT THE 
NEWEST VALUES SHALL OVERWRITE THE OLDEST VALUES:

·· DATE
·· TIME
·· GLOBAL OUTSIDE AIR TEMP. (°F)
·· GLOBAL OUTSIDE AIR DEWPOINT TEMP. (°F)
·· GAS USE (THERMS)

• THIS INFORMATION SHALL BE ACCESSIBLE TO VIEW IN EITHER TABULAR OR GRAPHICAL FORM 
ON THE BAS OPERATOR INTERFACE.

• TRENDING REQUIREMENTS:  
DIGITAL POINTS:  RECORD EVERY CHANGE OF ACTION WITH CORRESPONDING TIME STAMP 
FOR POINTS LISTED.  
ANALOG POINTS:  RECORD EVERY [15 MINUTES] WITH CORRESPONDING TIME STAMP FOR 
POINTS LISTED.  
THIS INFORMATION SHALL BE STORED TO A MEMORY LOCATION ON THE BAS OPERATOR 
WORKSTATION THAT IS MAINTAINED FOR A PERIOD OF ONE YEAR.
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HEATING WATER SUPPLY 
TEMPERATURE RESET SCHEDULE

SEQUENCE OF OPERATION:
HEATING WATER BOILERS SHALL HAVE UNIT MOUNTED CONTROLS AND A BOILER MANAGEMENT CONTROL PANEL PROVIDED BY THE BOILER MANUFACTURER. TCC SHALL INTERFACE WITH BOILER MANUFACTURER 
CONTROLS AS DESCRIBED IN THIS SEQUENCE OF OPERATION. BOILER MANUFACTURER SHALL PROVIDE A GATEWAY INTERFACE CARD THAT IS COMPATIBLE WITH THE COMMUNICATION PROTOCOL OF THE BAS 
NETWORK. SEQUENCES OF OPERATION FOR BOTH BOILER CONTROL SYSTEM AND BAS SHALL BE AS FOLLOWS:

BOILER CONTROL PANEL SEQUENCE OF OPERATION:
WHEN THE BAS ENABLES THE BOILER PARENT CONTROLLER TO RUN, THE BOILER PARENT CONTROLLER SHALL ENABLE THE LEAD BOILER, OPEN THE ASSOCIATED CIRCULATING PUMP, AND ENERGIZE THE LEAD 
PUMP.

THE ON BOARD BOILER SEQUENCING CONTROLLER SHALL STAGE AND MODULATE THE BOILER PLANT TO MAINTAIN THE HIGHEST PLANT EFFICIENCY THAT WILL PROVIDE THE REQUIRED SUPPLY WATER 
TEMPERATURE. THE ON BOARD BOILER SEQUENCING CONTROLLER SHALL START AND STOP BOILER CIRCULATING PUMP IN SUCH A WAY AS TO PROVIDE PRE AND POST FLOW. THE ON BOARD BOILER SEQUENCING 
CONTROLLER SHALL VERIFY PROOF OF WATER FLOW BEFORE FIRING BOILERS. THE BOILER SEQUENCING CONTROLLER CAN STAGE ON MULTIPLE BOILERS AT PART LOAD TO INCREASE THE EFFICIENCY OF THE 
PLANT. BOILER SEQUENCING CONTROLLER (CONTROL PANEL) SHALL START/STOP BOILERS ON A FIRST ON/FIRST OFF BASIS TO EQUALIZE RUN TIME BETWEEN BOILERS. 

THE FOLLOWING BOILER SEQUENCING CONTROLLER POINTS (TO INCLUDE BUT NOT LIMITED TO) SHALL BE CONTROLLED BY THE BAS AND DISPLAYED ON THE OPERATOR WORKSTATION GRAPHICAL SCREEN:
• BOILER SYSTEM STATUS: ENABLE/DISABLE
• BOILER OUTLET WATER TEMPERATURE SETPOINT: [°F]

THE FOLLOWING BOILER SEQUENCING CONTROLLER POINTS (TO INCLUDE BUT NOT LIMITED TO) SHALL BE MONITORED BY THE BAS AND DISPLAYED ON THE OPERATOR WORKSTATION GRAPHICAL SCREEN:
• BOILER STATUS: DISABLED/STANDBY/MANUAL OPERATION/REMOTE OPERATION/AUTO/FAULT
• FIRING RATE INPUT: [0 - 100%]
• FIRING RATE OUTPUT: [0 - 100%]
• ACTIVE SETPOINT: [°F]
• SYSTEM HWR TEMP: [°F]
• SYSTEM HWS TEMP: [°F]
• FAULT MESSAGE DISPLAY CODE: [NUMERICAL]
• RUN CYCLES: [NUMERICAL]
• RUN HOURS: [NUMERICAL]

ALARMS, INTERLOCKS & SAFETIES:
BOILER CONTROLS SHALL BE PROGRAMMED TO MAINTAIN CONSTANT SETPOINT (LAST KNOWN VALUE) IN THE EVENT THE BAS NETWORK COMMUNICATION SIGNAL IS LOST.

BAS SEQUENCE OF OPERATION:
BAS SHALL OPERATE HEATING WATER SYSTEM PER THE FACILITY'S CALENDAR (CONTROLS CONTRACTOR TO COORDINATE WITH FACILITY PRIOR TO SCHEDULING).   

BAS SHALL MODULATE SIGNAL TO PUMP VFD (HWP-1.L) AS REQUIRED TO MAINTAIN HEATING WATER DIFFERENTIAL PRESSURE (DP) SETPOINT. 

BAS SHALL RESET HEATING WATER DIFFERENTIAL PRESSURE (DP) SETPOINT AS REQUIRED TO MAINTAIN AT LEAST ONE HEATING WATER VALVE 95% (ADJ.) OPEN. BAS SHALL UTILIZE COMMAND TO ALL HEATING 
WATER VALVE POSITIONS TO RESET THE HEATING WATER DIFFERENTIAL PRESSURE. IN NO EVENT SHALL THE BAS DECREASE THE HEATING WATER (DP) SETPOINT BELOW 4 PSI (ADJ.) OR ABOVE 10 PSI (ADJ.).

ALL CONTROLLED AND MONITORED POINTS LISTED IN THE BOILER CONTROL PANEL SEQUENCE ABOVE SHALL BE DISPLAYED ON THE OPERATOR WORKSTATION GRAPHICAL SCREEN.

MINIMUM HEATING WATER FLOW CONTROL:
AS CIRCULATING PUMPS (BP-1.L & BP-2.L) RUN AT A CONSTANT SPEED (FULL LOAD CONDITION), THERE SHALL BE NO OCCURRENCE OF NOT MEETING THE MINIMUM FLOW THROUGH THE BOILER. 

ALARMS, INTERLOCKS & SAFETIES:
TCC SHALL COORDINATE ALL SAFETY AND INTERLOCK REQUIREMENTS WITH BOILER MANUFACTURER. TCC SHALL COORDINATE AND PROVIDE THE INSTALLATION AND WIRING OF BOILER WATER DIFFERENTIAL 
PRESSURE/FLOW SWITCHES AND OTHER COMPONENTS PROVIDED WITH THE BOILER AS REQUIRED FOR PROPER OPERATION. TCC SHALL PROVIDE AND TERMINATE ALL SAFETY AND INTERLOCK WIRING WITH 
BOILER CONTROL PANELS AS REQUIRED.

TCC SHALL VERIFY THE ACCEPTABLE TEMPERATURE RANGES THE BOILERS ARE APPROVED TO OPERATE AT AS PUBLISHED IN THE BOILER MANUFACTURER'S LITERATURE. IF THE TEMPERATURE RANGES LISTED IN 
THE MANUFACTURER'S LITERATURE DIFFER FROM THOSE IN THIS SEQUENCE OF OPERATION, CONTACT PROJECT ARCHITECT/ENGINEER FOR DIRECTION.

AN ALARM SHALL BE INDICATED TO THE BAS OPERATOR WORKSTATION IN THE EVENT ANY OF THE FOLLOWING OCCUR:
• HWR TEMPERATURE DROPS BELOW 50°F (ADJ.) FOR 5 MINUTES (ADJ.) (AUTO RESET).
• HWS TEMPERATURE RISES MORE THAN 10°F (ADJ.) ABOVE SETPOINT (AUTO RESET).
• HWS TEMPERATURE DROPS MORE THAN 10°F (ADJ.) BELOW SETPOINT (AUTO RESET).
• AN ALARM IS INDICATED AT ANY BOILER ALARM PANEL.
• AN ALARM IS INDICATED AT ANY PUMP VFD. 
• SHOULD THE BAS COMMAND THE SECONDARY HEATING WATER PUMP TO OPERATE AND THE PUMP FAILS TO DO SO AS DETERMINED BY THE VFD STATUS, AN ALARM SHALL BE INDICATED AT THE BAS OPERATOR 

WORKSTATION.

BACNET INTERFACE 
TO BAS

TO/FROM BAS THROUGH BOILER BACNET 
INTERFACE (TYP.)
*  ENABLE/DISABLE
*  HWS TEMP SETPOINT
*  HWR PRIMARY
*  HWS PRIMARY

R1

R2

DEDICATED CONTACTOR. 
(TYP. 2)

B-1 BURNER CONTROL POWER 
SUPPLY SHUTDOWN CONTACT. 
TYPICAL FOR EACH BOILER.

ALARMS, INTERLOCKS, AND SAFETIES:
TCC SHALL PROVIDE EMERGENCY BOILER SHUTDOWN SWITCH AT EACH 
BOILER ROOM EXIT MEETING CSD-1 REQUIREMENTS.  ACTIVATION OF ANY 
SWITCH SHALL INTERRUPT POWER TO ALL BOILER CONTROLS VIA BOILER 
SAFETY SHUTDOWN CONTACTS. 

TYPICAL FOR B-1.L AND B-2.L

EMERGENCY BOILER SHUTDOWN

WALL MOUNTED EMERGENCY 
STOP SWITCH, MUSHROOM HEAD, 
N.C. CONTACT, TURN TO RELEASE. 
REFER TO FLOOR PLAN FOR 
LOCATIONS. ACCEPTABLE 
MANUFACTURERS: SQUARE D (XAL 
K174), EATON (C22-PVT45P K11), OR 
GENERAL ELECTRIC 
(CR104PTR20A092).

BAS 
ENABLE/DISABLE
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EMERGENCY 
BOILER 

SHUTDOWN

PROVIDE COLOR ENGRAVED PHENOLIC 
LABELS WITH MIN. 1/2" HIGH WHITE 
LETTERS ON RED BACKGROUND FOR 
EACH EMERGENCY BOILER SHUTDOWN 
SWITCH. SECURELY MOUNT TO WALL 
ABOVE EACH SWITCH. (TYP)

LOCKABLE DISCONNECT 
(TYP.)

PROVIDE CARBON MONOXIDE 
SENSOR WITH CONNECTION TO 
THE FMCS. AN ALARM SHALL BE 
INDICATED TO THE FMCS 
OPERATOR WORKSTATION IN THE 
EVENT THE BOILER ROOM SPACE 
CO LEVEL EXCEEDS THE 
FOLLOWING CONCENTRATIONS 
AND DURATIONS:

50 PPM @ 60   MIN
150 PPM @ 10 MIN
400 PPM @ 5   MIN

BP-1.L

BP-2.L

CS

PUMP 
STATUS

CS

PUMP 
STATUS

MODALARM

CS

PUMP 
STATUS

HWP-1.L

START/
STOP

HWS

HWR

DIFF. 
PRESS.

SYSTEM DIFFERENTIAL PRESSURE TRANSMITTER. PROVIDE ON THE 
FARTHEST RUN OF THE SYSTEM. 

FIELD VERIFY AND LOCATE THE EXISTING DP TRANSMITTER AND 
REPLACE WITH NEW. DP TRANSMITTER SIGNAL SHALL BE WIRED 
DIRECTLY TO THE CONTROLLER SERVING PUMP VFD. DP SENSOR MAY 
BE TRANSMITTED ACROSS THE NETWORK. 
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COMMUNICATION LINK 
BETWEEN VFD GATEWAY
AND BAS 

CONTROLS

GAS USAGE

FROM UTILITY COMPANY TO BUILDINGGAS METER
(COUNT - 2)

SEQUENCE OF OPERATION: 

GENERAL:
THE UTILITIES ARE METERED THROUGH THE DDC VIA THE BAS.

UTILITY METERING CONTROL:

• GAS METERING:
THE TCC SHALL CONNECT THE BAS TO THE GAS METER TO PROVIDE GAS 
CONSUMPTION INFORMATION.

UTILITY METERING REPORT GENERATION:

• BAS SHALL MONITOR THE FOLLOWING POINTS ON 5 MINUTE (ADJ.) INTERVALS WITHIN A 
SINGLE TREND.  THE TREND SHALL RUN FOR A 14-DAY (ADJ.) DURATION AT WHICH POINT THE 
NEWEST VALUES SHALL OVERWRITE THE OLDEST VALUES:

·· DATE
·· TIME
·· GLOBAL OUTSIDE AIR TEMP. (°F)
·· GLOBAL OUTSIDE AIR DEWPOINT TEMP. (°F)
·· GAS USE (THERMS)

• THIS INFORMATION SHALL BE ACCESSIBLE TO VIEW IN EITHER TABULAR OR GRAPHICAL FORM 
ON THE BAS OPERATOR INTERFACE.

• TRENDING REQUIREMENTS:  
DIGITAL POINTS:  RECORD EVERY CHANGE OF ACTION WITH CORRESPONDING TIME STAMP 
FOR POINTS LISTED.  
ANALOG POINTS:  RECORD EVERY [15 MINUTES] WITH CORRESPONDING TIME STAMP FOR 
POINTS LISTED.  
THIS INFORMATION SHALL BE STORED TO A MEMORY LOCATION ON THE BAS OPERATOR 
WORKSTATION THAT IS MAINTAINED FOR A PERIOD OF ONE YEAR.
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G. CURB TYPE:
MFR = STANDARD CURB BY MANUFACTURER
GC = BY GENERAL CONTRACTOR
SAC = SOUND ATTENUATOR CURB

F. MUST BE WITHIN +/- 10% OF SCHEDULED RPM.

E. NO EQUIPMENT SHALL BE SELECTED ABOVE 90% OF MOTOR NAME
PLATE RATING.

D. FAN RPM SHALL NOT EXCEED 110% OF SCHEDULED VALUE, WITH
THE SCHEDULED WHEEL TYPE. SUBSTITUTION OF BI OR BIA FANS
FOR FC IS ACCEPTABLE IF EFFICIENCY IS NOT LOWER.

C. CONTROLLER STARTER TYPE:
FV = FULL VOLTAGE
WYE = WYE-DELTA
SS = SOLID STATE (SOFT START)
MS = MANUAL STARTER
VFD = VARIABLE FREQUENCY DRIVE
VFD/B = VARIABLE FREQUENCY DRIVE WITH BYPASS
YD = WYE - DELTA
ECM = ELECTRONICALLY COMMUTATED MOTOR

B. DISCONNECT TYPE:
CB = CIRCUIT BREAKER
F = FUSED
NF = NON-FUSED
PLUG = PLUG AND CORD

A. DISCONNECT AND CONTROLLER STARTER FURNISHED AND
INSTALLED BY:
MFR = MANUFACTURER
EC = ELECTRICAL CONTRACTOR.
MC = FURNISHED BY MECHANICAL CONTRACTOR, INSTALLED BY
ELECTRICAL CONTRACTOR.
MFR/EC = FURNISHED LOOSE BY MANUFACTURER INSTALLED BY
ELECTRICAL CONTRACTOR.
TCC = TEMPERATURE CONTROL CONTRACTOR

SCHEDULE GENERAL NOTES
NOTES:
1. BOILER AND ITS ACCESSORIES SHALL BE PROVIDED W/OUTDOOR AIR TEMPERATURE SENSOR UNLESS OAT IS AVAILABLE VIA BAS.
2. BOILER SHALL BE PROVIDED WITH BACnet MS/TP COMMUNICATION CARD.
3. BOILERS SHALL BE CONTROLLED LEAD/LAG. POWER LOSS TO LEAD BOILER SHALL NOT PREVENT LAG BOILER FROM OPERATING.
4. PROVIDE WITH CONDENSATE NEUTRALIZATION KIT FOR VENTING, SS P-TRAP AND LINE FROM VENT TO THE NEUTRALIZER.
5. PROVIDE CALIBRATED BALANCE VALVE B&G CIRCUIT SETTER, CB-2-1/2, NPT FOR EACH BOILER, INSTALLED DOWNSTREAM FROM BOILER OUTLET.
6. THE BOILER PUMP SHALL BE PROVIDED SEPARATELY OR AS SUPPLIED BY THE MANUFACTURER. IT SHALL BE PIPED, AND WIRED BY OTHERS. BOILER WILL CONTROL PUMP AND POWER SHALL BE SUPPLIED SEPARATELY.
7. PROVIDE FACTORY SUPPLIED 2# TO 14" WC NON-VENTED GAS REGULATOR FOR EACH UNIT.
8. BOILER MANUFACTURER TO PROVIDE (SHIP LOOSE) THE FLOW SWITCH FOR THE DETECTION OF THE FLOW. THE CONTRACTOR SHALL FIELD INSTALL.
9. BOILER SHALL BE VENTED WITH POLYPROPYLENE EXHAUST AND SCHEDULE 40 PVC INTAKE.
10. THE BOILER SHALL BE CONSTRUCTED AND INSPECTED IN ACCORDANCE WITH 2024 NORTH CAROLINA GENERAL STATUTES CHAPTER 95 - DEPARTMENT OF LABOR AND LABOR REGULATIONS ARTICLE 7A - UNIFORM BOILER AND PRESSURE VESSEL ACT. § 95-69.10.
* LOCHINVAR IS OWNER-PREFERRED MANUFACTURER. ALTERNATES SHALL BE WEIL-MCLAIN SVF 600 OR AERCO MODULEX EXT 600; ALTERNATES MUST BE APPROVED BY OWNER AND ENGINEER PRIOR TO PURCHASING.

BOILER SCHEDULE - HOT WATER - DIAL

TAG NAME FUEL

PERFORMANCE ELECTRICAL MAX. DIMENSIONS (IN) WEIGHT (LBS)

MANUFACTURER MODEL NOTESTURNDOWN
RATIO

THERMAL
EFFICIENCY

INPUT BTUH/HR OUTPUT BTU/HR EWT °F MIN LWT °F
MIN DELTA T AT FULL
LOAD CONDITION (°F)

MAX
OPERATING

PRESSURE PSI
FLA VOLTAGE PHASES

DISCONNECT
CONTROLLER/

STARTER WIDTH DEPTH HEIGHT DRY
MAX

OPERATING
BY (NOTE A) TYPE (NOTE B) BY (NOTE A)

B-1.D NATURAL GAS 7:1 98 600000 585000 120 160 40 160 7 120 1 MFR NF MFR 26-1/4 23-1/2 53-1/4 504 560 LOCHINVAR FTX600 1 THROUGH 10

B-2.D NATURAL GAS 7:1 98 600000 585000 120 160 40 160 7 120 1 MFR NF MFR 26-1/4 23-1/2 53-1/4 504 560 LOCHINVAR FTX600 1 THROUGH 10

NOTES:
1. PUMP SHALL BE PROVIDED WITH FITTINGS, AND ACCESSORIES.
2. PUMP SHALL COMPLY WITH ANSI-125 RATING.
3. PUMP SHALL BE PROVIDED W/BACnet MS/TP COMMUNICATION CARD.
4. PUMP TO BE CONTROLLED BY THE BOILER CONTROL PANEL.
5. PROVIDE WITH PUMP-MOUNTED CONTROLLER AND CONTROL DISPLAY INTEGRATED INTO THE CONTROL BOX. PUMP SHALL HAVE BUILT-IN DP AND TEMP SENSORS. THE CONTROLLER SHALL BE PROVIDED WITH INTEGRATED FREQUENCY CONVERTER (PROPRIETARY).
6. PROVIDE WITH EXTERNAL VFD.
7. PUMP PACKAGE SHALL INCLUDE PRESSURE GAUGES, SUCTION DIFFUSER WITH STRAINER & DRAIN PORT, DISCHARGE VALVE ASSEMBLY WITH CHECK AND ISOLATION VALVE.
8. PROVIDE PUMP'S INLET AND OUTLET WITH FLEXIBLE CONNECTIONS.
9. PROVIDE INVERTER RATED MOTOR AND SHAFT GROUNDING RING.
* GRUNDFOS AND TACO ARE ACCEPTABLE ALTERNATES. ALTERNATES MUST BE APPROVED BY OWNER AND ENGINEER PRIOR TO PURCHASING.

PUMP SCHEDULE - DIAL

TAG NAME SYSTEM SERVED GPM
PUMP FT.
HEAD AT
DESIGN

MINIMUM PUMP
EFFICIENCY

INLET SIZE PUMP TYPE
MOTOR

ENCLOSURE
OPERATING
MOTOR RPM

MAX MOTOR
RPM

ELECTRICAL (NOTE 1) MAX. DIMENSIONS

WEIGHT
(LBS)

MANUFACTURER MODEL NOTES
MOTOR HP VOLTAGE PHASES

DISCONNECT CONTROLLER/ STARTER

LENGTH WIDTH HEIGHTBY
(NOTE A)

TYPE
(NOTE B)

BY
(NOTE A)

TYPE
(NOTE C)

BP-1.D BOILER B-1 (DIAL) 29 20 47 2" CIRCULATING PUMP IP44 2003 4600 1 208 1 MC NF MFR SS 15 10 15 35 BELL & GOSSETT ECOCIRC XL 65-130 1, 2, 3, 4, 5, 9

BP-2.D BOILER B-2 (DIAL) 29 20 47 2" CIRCULATING PUMP IP44 2003 4600 1 208 1 MC NF MFR SS 15 10 15 35 BELL & GOSSETT ECOCIRC XL 65-130 1, 2, 3, 4, 5, 9

HWP-1.D SECONDARY HEATING LOOP (DIAL) 82 45 64 3" HORIZONTAL END-SUCTION PUMP ODP 1084 1800 3 460 3 MC NF MC VFD 26 21 10 352 BELL & GOSSETT E-1532 2EB 1, 2, 3, 6, 7, 8, 9

12/05/2025
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NOTES:
1. BOILER AND ITS ACCESSORIES SHALL BE PROVIDED W/OUTDOOR AIR TEMPERATURE SENSOR UNLESS OAT IS AVAILABLE VIA BAS.
2. BOILER SHALL BE PROVIDED WITH BACnet MS/TP COMMUNICATION CARD.
3. BOILERS SHALL BE CONTROLLED LEAD/LAG. POWER LOSS TO LEAD BOILER SHALL NOT PREVENT LAG BOILER FROM OPERATING.
4. PROVIDE WITH CONDENSATE NEUTRALIZATION KIT FOR VENTING, SS P-TRAP AND LINE FROM VENT TO THE NEUTRALIZER.
5. PROVIDE CALIBRATED BALANCE VALVE B&G CIRCUIT SETTER, CB-2-1/2, NPT FOR EACH BOILER, INSTALLED DOWNSTREAM FROM BOILER OUTLET.
6. THE BOILER PUMP SHALL BE PROVIDED SEPARATELY OR AS SUPPLIED BY THE MANUFACTURER. IT SHALL BE PIPED, AND WIRED BY OTHERS. BOILER WILL CONTROL PUMP AND POWER SHALL BE SUPPLIED SEPARATELY.
7. PROVIDE FACTORY SUPPLIED 2# TO 14" WC NON-VENTED GAS REGULATOR FOR EACH UNIT.
8. BOILER MANUFACTURER TO PROVIDE (SHIP LOOSE) THE FLOW SWITCH FOR THE DETECTION OF THE FLOW. THE CONTRACTOR SHALL FIELD INSTALL.
9. BOILER SHALL BE VENTED WITH POLYPROPYLENE EXHAUST AND SCHEDULE 40 PVC INTAKE.
10. THE BOILER SHALL BE CONSTRUCTED AND INSPECTED IN ACCORDANCE WITH 2024 NORTH CAROLINA GENERAL STATUTES CHAPTER 95 - DEPARTMENT OF LABOR AND LABOR REGULATIONS ARTICLE 7A - UNIFORM BOILER AND PRESSURE VESSEL ACT. § 95-69.10.
* LOCHINVAR IS OWNER-PREFERRED MANUFACTURER. ALTERNATES SHALL BE WEIL-MCLAIN SVF 600 OR AERCO MODULEX EXT 600; ALTERNATES MUST BE APPROVED BY OWNER AND ENGINEER PRIOR TO PURCHASING.

BOILER SCHEDULE - HOT WATER - LOWRY

TAG NAME FUEL

PERFORMANCE ELECTRICAL MAX. DIMENSIONS (IN) WEIGHT (LBS)

MANUFACTURER MODEL NOTESTURNDOWN
RATIO

THERMAL
EFFICIENCY

INPUT BTUH/HR OUTPUT BTU/HR EWT °F MIN LWT
°F

MIN DELTA T AT FULL
LOAD CONDITION (°F)

MAX
OPERATING

PRESSURE PSI
FLA VOLTAGE PHASES

DISCONNECT
CONTROLLER/

STARTER WIDTH DEPTH HEIGHT DRY
MAX

OPERATING
BY (NOTE A) TYPE (NOTE B) BY (NOTE A)

B-1.L NATURAL GAS 6:1 97 850000 825000 120 160 40 160 8 120 1 MFR NF MFR 26-1/4 23-1/2 53-1/4 604 693 LOCHINVAR FTX850 1 THROUGH 10

B-2.L NATURAL GAS 6:1 97 850000 825000 120 160 40 160 8 120 1 MFR NF MFR 26-1/4 23-1/2 53-1/4 604 693 LOCHINVAR FTX850 1 THROUGH 10

G. CURB TYPE:
MFR = STANDARD CURB BY MANUFACTURER
GC = BY GENERAL CONTRACTOR
SAC = SOUND ATTENUATOR CURB

F. MUST BE WITHIN +/- 10% OF SCHEDULED RPM.

E. NO EQUIPMENT SHALL BE SELECTED ABOVE 90% OF MOTOR NAME
PLATE RATING.

D. FAN RPM SHALL NOT EXCEED 110% OF SCHEDULED VALUE, WITH
THE SCHEDULED WHEEL TYPE. SUBSTITUTION OF BI OR BIA FANS
FOR FC IS ACCEPTABLE IF EFFICIENCY IS NOT LOWER.

C. CONTROLLER STARTER TYPE:
FV = FULL VOLTAGE
WYE = WYE-DELTA
SS = SOLID STATE (SOFT START)
MS = MANUAL STARTER
VFD = VARIABLE FREQUENCY DRIVE
VFD/B = VARIABLE FREQUENCY DRIVE WITH BYPASS
YD = WYE - DELTA
ECM = ELECTRONICALLY COMMUTATED MOTOR

B. DISCONNECT TYPE:
CB = CIRCUIT BREAKER
F = FUSED
NF = NON-FUSED
PLUG = PLUG AND CORD

A. DISCONNECT AND CONTROLLER STARTER FURNISHED AND
INSTALLED BY:
MFR = MANUFACTURER
EC = ELECTRICAL CONTRACTOR.
MC = FURNISHED BY MECHANICAL CONTRACTOR, INSTALLED BY
ELECTRICAL CONTRACTOR.
MFR/EC = FURNISHED LOOSE BY MANUFACTURER INSTALLED BY
ELECTRICAL CONTRACTOR.
TCC = TEMPERATURE CONTROL CONTRACTOR

SCHEDULE GENERAL NOTES:

NOTES:
1. PUMP SHALL BE PROVIDED WITH FITTINGS, AND ACCESSORIES.
2. PUMP SHALL COMPLY WITH ANSI-125 RATING.
3. PUMP SHALL BE PROVIDED W/BACnet MS/TP COMMUNICATION CARD.
4. PUMP TO BE CONTROLLED BY THE BOILER CONTROL PANEL.
5. PROVIDE WITH PUMP-MOUNTED CONTROLLER AND CONTROL DISPLAY INTEGRATED INTO THE CONTROL BOX. PUMP SHALL HAVE BUILT-IN DP AND TEMP SENSORS. THE CONTROLLER SHALL BE PROVIDED WITH INTEGRATED FREQUENCY CONVERTER (PROPRIETARY).
6. PROVIDE WITH EXTERNAL VFD.
7. PUMP PACKAGE SHALL INCLUDE PRESSURE GAUGES, SUCTION DIFFUSER WITH STRAINER & DRAIN PORT, DISCHARGE VALVE ASSEMBLY WITH CHECK AND ISOLATION VALVE.
8. PROVIDE PUMP'S INLET AND OUTLET WITH FLEXIBLE CONNECTIONS.
9. PROVIDE INVERTER RATED MOTOR AND SHAFT GROUNDING RING.
* GRUNDFOS AND TACO ARE ACCEPTABLE ALTERNATES. ALTERNATES MUST BE APPROVED BY OWNER AND ENGINEER PRIOR TO PURCHASING.

PUMP SCHEDULE - LOWRY

TAG NAME SYSTEM SERVED GPM
PUMP FT. HEAD

AT DESIGN
MINIMUM PUMP

EFFICIENCY
INLET SIZE PUMP TYPE

MOTOR
ENCLOSURE

OPERATING
MOTOR RPM

MAX MOTOR
RPM

ELECTRICAL (NOTE 1) MAX. DIMENSIONS

WEIGHT
(LBS)

MANUFACTURER MODEL NOTES
MOTOR HP VOLTAGE PHASES

DISCONNECT CONTROLLER/ STARTER

LENGTH WIDTH HEIGHTBY
(NOTE A)

TYPE
(NOTE B)

BY
(NOTE A)

TYPE
(NOTE C)

BP-1.L BOILER B-1 (LOWRY) 41 27 50 2" CIRCULATING PUMP IP44 2366 4600 1 208 1 MC NF MFR SS 15 10 15 35 BELL & GOSSETT ECOCIRC XL 65-130 1, 2, 3, 4, 5, 9

BP-2.L BOILER B-1 (LOWRY) 41 27 50 2" CIRCULATING PUMP IP44 2366 4600 1 208 1 MC NF MFR SS 15 10 15 35 BELL & GOSSETT ECOCIRC XL 65-130 1, 2, 3, 4, 5, 9

HWP-1.L
SECONDARY HEATING LOOP

(LOWRY - ALTERNATE SCOPE)
160 75 74 2 1/2" HORIZONTAL END-SUCTION PUMP ODP 1599 1800 7.5 208 3 MC NF MC VFD 26 21 10 259 BELL & GOSSETT E-1532 2BD 1, 2, 3, 6, 7, 8, 9

12/05/2025



OVERSIZE HANGER TO ALLOW LONGITUDINAL 
PIPE EXPANSION AND PIPE INSULATION TO 
PASS THROUGH UNBROKEN (TYP)

INSULATION SHIELD [AND ROLLED SUPPORT 
PLATE AS REQUIRED PER SPECS]

THREADED ROD

INSULATION

CLEVIS HANGER

HIGH DENSITY INSULATION INSERT 
FOR 1 1/2" PIPES AND LARGER
AS REQUIRED IN SPECIFICATIONS

NOTES:

1. REFER TO SPECIFICATION SECTIONS (SECTION 22 05 29-
PLUMBING, SECTION 23 05 29-HVAC) & (SECTION 22 07 19-
PLUMBING, SECTION 23 07 19-HVAC).

INSULATION SHIELD (TYP)

BOLT (TYP)

PIPE

RISER CLAMP

PIPE SLEEVE

PLAN

BOLT (TYP)

FIRESTOPPING 
MATERIAL. REFER 
TO SPECS

FLOOR SLAB PIPE SLEEVE

RISER CLAMP

RISER

INSULATION

ELEVATION

FIRESTOPPING 
MATERIAL. REFER 
TO SPECS

FLOOR SLAB

INSULATION PIPE SLEEVE

INSULATE CLAMP AND 
BOLTS WITH ELASTOMERIC 
FOAM.  SEAL ALL 
INSULATION VAPOR TIGHTRISER

PLAN

RISER CLAMP

NEOPRENE MOUNT 
BENEATH RISER CLAMP

RISER CLAMP

PIPE SLEEVE

PIPE

BOLT (TYP)

ELEVATION

INSULATED COLD PIPE RISER SUPPORTINSULATED HOT PIPE RISER SUPPORT

WELD LUG OR HUB TO PIPE

INSULATED COLD 
PIPE HANGER

UNI-STRUT OR EQUIVALENT

HIGH DENSITY INSULATION INSERT 
FOR 1 1/2" PIPES AND LARGER
AS REQUIRED IN SPECIFICATIONS

THREADED ROD (TYP)

PIPE INSULATION (TYP)

TRAPEZE HANGER

TOP OF SUPPORT APPLICATION

BOTTOM OF SUPPORT APPLICATION

INSTALL CLAMP ON ALL 
PIPES LESS THAN 4"Ø

CONCRETE 
WALL

HYDROSTATIC SEAL ASSEMBLY 
(LINK-SEAL) SEE SPECS. 
(SECTION 22 05 29 - PLUMBING, 
SECTION 23 05 29 - HVAC) FOR 
SERVICE TYPE.

PIPE THRU WALL

INSTALL ASSEMBLY SO BOLT 
HEADS ARE ACCESSIBLE FROM 
INSIDE FOR DISASSEMBLY.

WALL SLEEVE SEE SPECS. 
(SECTION 22 05 29 - PLUMBING, 
SECTION 23 05 29 - HVAC) FOR 
TYPE AND MATERIAL.

APPLY CAULK FLUSH WITH 
OUTSIDE SURFACE FOR 
FINISHED APPEARANCE IN 
WALLS ABOVE GRADE.

NOTES:

1. CONTRACTOR MAY FABRICATE PIPE SLEEVE.
2. SEAL SELECTION BASED ON O.D. OF PIPE THRU WALL AND I.D. 

OF SLEEVE.
3. SLEEVE NOT REQUIRED FOR CORE DRILLED PENETRATIONS.

INSTALL AN ESCUTCHEON AROUND PIPES 
EXPOSED IN FINISHED ROOMS. IN SUCH 
INSTANCES WHERE AN ESCUTCHEON IS 
REQUIRED AND THE PIPING IS INSULATED, 
INSTALL A PLASTIC JACKET EXTENDING 6" 
BEYOND THE WALL TO PROTECT INSULATION 
FROM DAMAGE FROM THE ESCUTCHEON.

MAKE A SMOOTH ROUND OPENING IN 
WALL SLIGHTLY LARGER THAN OUTSIDE 
DIAMETER  OF THE PIPE AND INSULATION.

ADD A BEAD OF NON-HARDENING 
CAULK IN THE ANNULAR SPACE.

NOTES:

1. THIS DETAIL APPLIES TO ALL PIPES. THE INTENTION IS TO 
CONTINUE THE INSULATION AND VAPOR BARRIER THROUGH 
ALL PENETRATIONS. PERMIT THERMAL EXPANSION WITHOUT 
DAMAGING INSULATION, AND TO SEAL AIRTIGHT AROUND 
INSULATED AND UNINSULATED PIPES FOR NOISE 
TRANSMISSION CONTROL.

2. SEE SPECIFICATION SECTIONS (SECTION 22 05 29 - PLUMBING, 
SECTION 23 05 29 - HVAC) FOR ADDITIONAL INFORMATION.

3. FLOOR OPENINGS ARE SIMILAR, SEE SPECIFICATION SECTION 
(SECTION 22 05 29 - PLUMBING, SECTION 23 05 29 - HVAC) FOR 
DIFFERENCES BETWEEN FLOOR AND WALL PENETRATIONS.

HW

AAV

NON-POTABLE WATER

NOTE 1

ET-1

(MAX

WEIGHT
450 LBS)

4 SIDES

TYPICAL

NUT &
WASHER-
TYPICAL

3/16 1 1/2

AAV

PG

CONNECT TO EXISTING

3/4"Ø HILTI KB-TZ2 EXP. ANCHOR W/ 4" EMBED.  PER ICC 
ESR-4266

(ONE EA. CORNER OF EQUIPMENT)

NOTES:
1. CONNECT TO SIDE OF MAIN PIPE. TOP OR BOTTOM

CONNECTION IS NOT ACCEPTABLE.

2. NORMALLY OPEN GATE VALVE WITH LOCK-SHIELD.
3. FOR PIPE SIZES & CONTINUATION SEE DRAWINGS.
4. INSULATE PIPING PER SPECIFICATIONS.

3x3x3/4x0'-4"ANGLE
CLIP WELDED TO
TANK (4) 
REQUIRED
EQUALLY SPACED

6x13x0'-4" TYP.

DRAIN VALVE
W/ HOSE
END
CONNECTION

MIN.  12"

NOTE 2

AS-1

DRAIN VALVE
W/ HOSE
END
CONNECTION

HIGH
CAPACITY
FLOAT 
TYPE
AIR VENT

PRECHARGE AIR CONN.

1-5/8" W x 1/8" PIPE
STRAP AT 6' O.C.

CONCRETE WALL

CONCRETE WALL ANCHORS
(ESR-4266)
PIPE 2-1/2" AND SMALLER:
(2) 1/2" DIA. HILTI KB TZ2
W/ 3-1/4" EMBED
MIN. SPACING 6"

PIPE 2-5/8" TO 6":
(2) 5/8" DIA. HILTI KB TZ2
W/ 4" EMBED
MIN. SPACING 7-1/2"

HORIZONTAL PIPE AGAINST WALL

CONCRETE WALL

1-5/8" X 1-5/8" X 12 GA
UNISTRUT P1000 CHANNEL 

ANCHORED TO WALL. 
(TYPICAL)

VERTICAL PIPE AGAINST WALL

* DIMENSIONS FOR PIPE CLAMPS & CHANNELS 
VARY PER PIPE SIZE. REFER TO B-LINE B2400 
SERIES STANDARD PIPE CLAMP SPECIFICATIONS.

3"

1.5"

12"

1.5"

6" MAX

MIN. 7-5/8" THICK 
CONCRETE FILLED 
MASONRY WALL, VERIFY 
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BUTTERFLY VALVE

SUCTION PIPE

PRESSURE GAUGE

SUCTION DIFFUSER 
W/BUILT IN STRAINER

DRAIN

NEW CONCRETE PAD 
(12" TALL PAD FOR LOWRY;
6" TALL PAD FOR DIAL)

MOTOR

PUMP

CONCENTRIC REDUCER

GAUGE COCK

FLEXIBLE CONNECTOR

CHECK VALVE

DISCHARGE PIPE

THERMOMETER

BALANCING VALVE

EQUIPMENT IN MECHANICAL WORK 
SEE MECHANICAL DRAWINGS FOR 
LOCATION OF ALL EQUIPMENT.

J

FINAL CONNECTIONS INSIDE 
EQUIPMENT TO BE MADE BY THE 
MECHANICAL CONTRACTOR

ELECTRICAL
PANEL 
BOARD

EXTERNALLY MOUNTED STARTER (IF REQUIRED): 
• FURNISHED AND INSTALLED BY THE 

MECHANICAL CONTRACTOR, 
• LINE AND LOAD CONNECTIONS SHALL BE BY THE 

MECHANICAL CONTRACTOR.
• CONTROL CONNECTIONS BY THE MECHANICAL 

CONTRACTOR.
• SEE NOTE #1. 

JUNCTION BOX MAY BE SHOWN ON ELECTRICAL 
DRAWINGS FOR SOME EQUIPMENT (NOT 
NECESSARY IF WIRING IS CONNECTED DIRECTLY 
TO STARTER OR DISCONNECT SWITCH)

EXTERNALLY OR INTERNALLY MOUNTED 
DISCONNECT SWITCH. 
• FURNISHED AND INSTALLED BY THE 

MECHANICAL CONTRACTOR.
• LINE SIDE CONNECTION SHALL BE BY THE 

ELECTRICAL CONTRACTOR.
• LOAD SIDE CONNECTION SHALL BE BY THE 

MECHANICAL CONTRACTOR.
• SEE NOTE #1. 

BRANCH CIRCUIT AND CONDUIT IN 
ELECTRICAL WORK - SEE PANEL 
SCHEDULES FOR WIRE AND BREAKER 
SIZES TO MECHANICAL EQUIPMENT.

1. A COMBINATION STARTER MAY BE USED IN LIEU OF A 
SEPARATE DISCONNECT SWITCH AND STARTER.
• COMBINATION STARTER SHALL BE FURNISHED AND 

INSTALLED BY MECHANICAL CONTRACTOR.
• LINE SIDE CONNECTION SHALL BE BY THE 

ELECTRICAL CONTRACTOR.
• LOAD SIDE CONNECTION SHALL BE BY THE 

MECHANICAL CONTRACTOR
• CONTROL CONNECTIONS BY THE MECHANICAL 

CONTRACTOR. 

2. M.C. SHALL FURNISH ALL REQUIRED FUSES.

WIRING IN ELECTRICAL 
WORK

NOTES:

WIRING IN ELECTRICAL 
WORK

WIRING IN MECHANICAL 
WORK

WIRING IN 
MECHANICAL WORK

BOILER
MANUAL SHUTOFF 
VALVE

MANUAL SHUTOFF 
VALVE

VENT THROUGH 
ROOF

PRESSURE 
REGULATING VALVE

SAFETY SHUTOFF VALVE UNION

DRIP LEG

REFER TO THE MANUFACTURER'S
IOM FOR THE 
GAS CONNECTION SIZE 

INCOMING AS LINE - REFER TO 
FLOOR PLANS FOR THE SIZES

PRESSURE 
PORT
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