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HVAC GENERAL NOTES

A

THESE DRAWINGS ARE DIAGRAMMAITC AND REPRESENT THE GENERAL EXTENT
OF THE WORK TO BE PERFORMED. PROVIDE AND EXECUTE ALL HVAC SYSTEMS
PER ENGINEER'S SPECIFICATION, AND LOCAL APPLICABLE CODES INCLUDING
AMENDMENTS, BULLETINS, ETC. AS WELL AS THE STANDARDS OF INSTALLATION
AND EQUIPMENT ESTABLISHED FOR THE BUILDINGS, AND REQUIREMENTS OF
THE OWNER.

B

EXCEPT FOR CHANGES AS MAY BE SPECIFICALLY APPROVED BY THE ENGINEER OF
RECORD. IN ACCORDANCE WITH ALTERNATES OF OPTIONS AS STATED
HEREINAFTER, ALL WORK MUST BE IN FULL ACCORDANCE WITH THE INTENT OF
THE PLANS AND SPECIFICATIONS. SYSTEMS ARE TO BE COMPLETE, EFFICIENT,
AND SATISFACTORY OPERATION WHEN PROJECT IS DELIVERED TO THE OWNER.

C

THE CONTRACTOR AND EACH SUBCONTRACTOR COVENENTS AND AGREES TO
IDEMNIFY, DEFEND, AND HOLD HARMLESS THE CONSULTING ENGINEER,
ARCHITECT, AND OWNER FROM AND AGAINST ANY LIABILITY, LOSS, DAMAGE, OR
EXPENSE INCLUDING ATTORNEYS ARISING FROM A FAILURE OR ALLEGED
FAILURE ON THE PART OF THE CONTRACTOR, SUBCONTRACTORS, AND THEIR
AGENTS/EMPLOYEES PROPERLY TO DISCHARGE THE OBLIGATIONS ASSUMED BY
HIM/HER IN THE PERFORMANCE OF THE WORK, INCLUDING ANY ACT OR
OMISSION ALLEGEDLY RESULTING IN DEATH, PERSONAL INJURY, PROPERTY
DAMAGE, OR IMPROPER CONSTRUCTION PROTOCOL.

D
CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND APPROVAL FROM
GOVERNING AUTHORITIES AND FILE NECESSARY FORMS, PAY ALL INSPECTION
FEES.

E

CONTRACTOR TO EXAMINE ALL ADJOINING WORK BEFORE COMMENCEMENT OF
HIS/HER SCOPE OF WORK. REPORT ANY DISCREPANCIES TO THE CONSTRUCTION
MANAGER FOR REVIEW AND APPROVAL. COORDINATE ALL WORK WITH OTHER
TRADES TO ENSURE THAT INSTALLATION IS MADE IN ACCORDANCE WITH THE
CONTRACT DOCUMENTS.

F
PROVIDE REQUIRED CLEARANCE IN FRONT OF ELECTRICAL EQUIPMENT,
DUCTWORK/PIPING SHALL NOT INTERFERE WITH ELECTRICAL EQUIPMENT
CLEARANCE.

G CONNECTION TO EQUIPMENT SHALL BE VERIFIED WITH MANUFACTURER'S

11

1

1

1

1

1

1

1 1

1
1

1

1

1
1

1

1 1

1 1

1

RTU-3

2

2

2

2

3

1

1

NEW WORK KEYED NOTES
1 ALTERNATE M1: EXISTING PNEUMATIC THERMOSTAT TO REMAIN. INSTALL FLAT

PLATE TEMPERATURE SENSOR ADJACENT TO EXISTING THERMOSTAT.

2
ALTERNATE M2: REPLACE PNEUMATIC 3-WAY CONTROL VALVE WITH NEW
BACNET COMPATIBLE DEVICE. INSTALL NEW THERMOSTAT IN ADJACENT TO
EXISTING PNEUMATIC DEVICE.
BASE BID: INTEGRATE EXISTING LON PROTOCOL PACKAGED ROOFTOP UNIT INTO
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HVAC GENERAL NOTES

A

THESE DRAWINGS ARE DIAGRAMMAITC AND REPRESENT THE GENERAL EXTENT
OF THE WORK TO BE PERFORMED. PROVIDE AND EXECUTE ALL HVAC SYSTEMS
PER ENGINEER'S SPECIFICATION, AND LOCAL APPLICABLE CODES INCLUDING
AMENDMENTS, BULLETINS, ETC. AS WELL AS THE STANDARDS OF INSTALLATION
AND EQUIPMENT ESTABLISHED FOR THE BUILDINGS, AND REQUIREMENTS OF
THE OWNER.

B

EXCEPT FOR CHANGES AS MAY BE SPECIFICALLY APPROVED BY THE ENGINEER OF
RECORD. IN ACCORDANCE WITH ALTERNATES OF OPTIONS AS STATED
HEREINAFTER, ALL WORK MUST BE IN FULL ACCORDANCE WITH THE INTENT OF
THE PLANS AND SPECIFICATIONS. SYSTEMS ARE TO BE COMPLETE, EFFICIENT,
AND SATISFACTORY OPERATION WHEN PROJECT IS DELIVERED TO THE OWNER.

C

THE CONTRACTOR AND EACH SUBCONTRACTOR COVENENTS AND AGREES TO
IDEMNIFY, DEFEND, AND HOLD HARMLESS THE CONSULTING ENGINEER,
ARCHITECT, AND OWNER FROM AND AGAINST ANY LIABILITY, LOSS, DAMAGE, OR
EXPENSE INCLUDING ATTORNEYS ARISING FROM A FAILURE OR ALLEGED
FAILURE ON THE PART OF THE CONTRACTOR, SUBCONTRACTORS, AND THEIR
AGENTS/EMPLOYEES PROPERLY TO DISCHARGE THE OBLIGATIONS ASSUMED BY
HIM/HER IN THE PERFORMANCE OF THE WORK, INCLUDING ANY ACT OR
OMISSION ALLEGEDLY RESULTING IN DEATH, PERSONAL INJURY, PROPERTY
DAMAGE, OR IMPROPER CONSTRUCTION PROTOCOL.

D
CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND APPROVAL FROM
GOVERNING AUTHORITIES AND FILE NECESSARY FORMS, PAY ALL INSPECTION
FEES.

E

CONTRACTOR TO EXAMINE ALL ADJOINING WORK BEFORE COMMENCEMENT OF
HIS/HER SCOPE OF WORK. REPORT ANY DISCREPANCIES TO THE CONSTRUCTION
MANAGER FOR REVIEW AND APPROVAL. COORDINATE ALL WORK WITH OTHER
TRADES TO ENSURE THAT INSTALLATION IS MADE IN ACCORDANCE WITH THE
CONTRACT DOCUMENTS.

F
PROVIDE REQUIRED CLEARANCE IN FRONT OF ELECTRICAL EQUIPMENT,
DUCTWORK/PIPING SHALL NOT INTERFERE WITH ELECTRICAL EQUIPMENT
CLEARANCE.

G CONNECTION TO EQUIPMENT SHALL BE VERIFIED WITH MANUFACTURER'S
CERTIFIED DRAWINGS.

H FURNISH ADEQUATE LIABILITY INSURANCE AND BONDING DOCUMENTS AS
REQUIRED BY THE OWNER.

J NEW BACNET COMMUNICATIONS TO BE INSTALLED IN PARALLEL THRU EXISTING
CEILING GRID. CONTRACTOR TO REPAIR/REPLACE ALL BROKEN CEILING TILES.
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SCALE:
MECHANICAL HVAC COMPOSITE NEW WORK PLAN

1/16" = 1'-0"



BUILDING AUTOMATION SYSTEM RISER DIAGRAM DEMOLITION
NO SCALE

BUILDING AUTOMATION SYSTEM RISER DIAGRAM NEW WORK
NO SCALE

REFER TO PLANS
FOR QUANTITY

ALTERNATE: M1

15/20 AIR SIGNAL

1. PROVIDE A SYSTEM EQUIPMENT UPGRADE OF THE DISTRICT'S BUILDING AUTOMATION SYSTEM (AKA ENERGY MANAGEMENT SYSTEM) FRONT END SYSTEM (CURRENTLY
METASYS/PNEUMATIC) TO BACNET TRIDIUM NIAGARA AX SUPERVISOR VERSION N4 WITH CURRENT PATCHES.  PROVIDE FOR BACNET OVER IP LICENSING AND
COMMUNICATION FOR THE BUILDING.

2. ALTERNATE M1: PROVIDE BUILDING FLOOR PLANS WITH INTERACTIVE SPACE THERMAL IMAGING INDICATING THE RESPECTIVE EQUIPMENT OPERATION. PROVIDE AN
"EMERGENCY MASTER SHUT OFF" OPERATION FOR THE BUILDING MANAGEMENT SYSTEM.

3. TC CONTRACTOR TO DEVELOP A DEFICIENCIES LIST OF EXISTING TERMINAL EQUIPMENT AND RELATED COMPONENTS SYSTEM THAT MAY HAVE ISSUES, ASSUME FOR
BIDDING PURPOSES THAT COMMUNICATIONS AND WIRING IS IN TACT. SCOPE OF WORK DOES NOT REQUIRE TO CORRECT ANY IDENTIFIED DEFICIENCIES - ANY
POTENTIAL WORK WOULD BE COORDINATED WITH LEXINGTON-CROSELL SCHOOL DISTRICT PERSONNEL ASSOCIATED WITH THIS PROJECT.

4. TC CONTRACTOR TO INCLUDE AN ALLOWANCE OF $5,000 THAT IS TO BE APPLIED TO THE SYSTEM DEFICIENCIES. ANY UNUSED FUNDS SHALL BE RETURNED TO THE
OWNER AS A CREDIT.

5. TC CONTRACTOR TO VERIFY ALL ACTUATOR FUNCTIONALITY AT COMMENCEMENT OF CONSTRUCTION. REPORT FINDINGS TO OWNER AND CREATE DEFICIENCIES REPORT
FOR REPLACEMENT.

15/20 AIR SIGNAL

1. EXISTING PNEUMATIC CONTROL SYSTEMS TO REMAIN IN PLACE. PROVIDE AND INSTALL  A BACNET
COMPATIBLE FLAT PLATE TEMPERATURE SENSOR ADJACENT TO EXISTING PNEUMATIC THERMOSTAT AND
INTEGRATE RESPECTIVE TEMPERATURE SENSOR INTO THERMOGRAPHIC FLOOR PLAN. THE SENSOR SHALL
INDICATE THE FOLLOWING PARAMETERS TO THE END USER ON THE THERMOGRAPHIC IMAGING MAP.

1.1. SPACE TEMPERATURE (+/- 3°F BASED ON USER SETPOINT (ADJ.)

FLAT PLATE
TEMPERATURE
SENSOR

ALTERNATE: M-1

NO SCALE
SPACE FLATPLANT SENSOR CONTROL DIAGRAM

HEATING HOT WATER SYSTEM CONTROL DIAGRAM
NO SCALE

STATUS

HEATING HOT WATER SYSTEM CONTROL DIAGRAM

HEATING HOT WATER SUPPLY (HHWS)
RESET SCHEDULE

HHWS
TEMPERATURE

OUTSIDE AIR
TEMP.

HEATING HOT WATER SYSTEM SEQUENCE OF OPERATIONS:
NOTE: ALL SETPOINTS AND TIME INTERVALS SHALL BE ADJUSTABLE BY THE SYSTEM OPERATOR.

1. WITH THE HYDRONIC HEATING PUMPS' HAND/AUTO/OFF SWITCH IN THE "AUTO" POSITION, THE DDC SYSTEM SHALL
ENERGIZE THE LEAD PUMP. ONE OF THE PUMPS SHALL BE DESIGNATED "LEAD PUMP" AND SHALL OPERATE
CONTINUOUSLY. THE OTHER PUMP SHALL SERVE AS THE "STANDBY PUMP".

2. THE DDC SYSTEM SHALL ALTERNATE PUMP OPERATION BASED ON RUN TIME HOURS OR AT THE BEGINNING OF EACH
MONTH.

3. EACH PUMP WILL PROVE OPERATION TO THE DDC SYSTEM WITH ITS CURRENT SWITCH.  IF A PUMP FAILS, AN ALARM
WILL BE SENT TO THE DDC SYSTEM AND THE STANDBY PUMP WILL BE ACTIVATED.

4. THE PUMP SPEED SHALL BE ADJUSTED DURING BALANCING AND SET AT A FIXED OPERATING SPEED.

5. WHEN ENABLED BY THE BMS, THE BOILER CONTROL PANEL (INTERNAL TO THE LEAD BOILER) SHALL CONTROL THE
FIRING OF THE BOILERS BASED HEATING HOT WATER SUPPLY WATER SETPOINT.  IF A BOILER FAILS, AN ALARM WILL BE
GENERATED AND STANDBY BOILERS WILL BE ACTIVATED.

6. IF THE PRIMARY BOILER CANNOT MAINTAIN SUPPLY WATER SETPOINT, THE FIRST LAG BOILERS SHALL BE ENERGIZED.
AS SUPPLY WATER SETPOINT IS MET, THE LAG BOILERS SHALL BE DE-ENERGIZED.

7. WHEN THE EMERGENCY SHUT OFF SWITCH IS ACTIVATED, THE BOILERS SHALL IMMEDIATELY BE DE-ENERGIZED AND AN
ALARM SHALL BE SENT TO THE BMS (THRU MONITORING OF THE EMERGENCY SHUT-OFF SWITCH).

8. THE BUILDING DDC SYSTEM SHALL MONITOR ALL TEMPERATURE POINTS INDICATED, BOILER STATUS, BOILER ALARM,
PUMP ALARM, PUMP STATUS, AND OUTSIDE AIR TEMPERATURE.

STATUS

FAULT

STATUSFAULT

STATUS

STATUS

STATUS

ALTERNATE: M2

TEMPERATURE
CONTROLS
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VARIABLE VOLUME RTU WITH HYDRONIC HEATING COIL SEQUENCE OF OPERATIONS:
NOTE: ALL SETPOINTS AND TIME INTERVALS SHALL BE ADJUSTABLE BY THE SYSTEM OPERATOR.

1. WITH THE SUPPLY FAN'S ECM MOTOR' HAND/OFF/AUTO SWITCH IN THE "AUTO" POSITION, THE SUPPLY FAN SHALL
BE AUTOMATICALLY STARTED AND STOPPED WITH THE DDC SYSTEM OCCUPANCY SCHEDULE.

2. THE SUPPLY FAN WILL PROVE FLOW TO THE DDC SYSTEM WITH ITS CURRENT SENSING SWITCH. IF THE FAN FAILS,
THE SYSTEM WILL BE DE-ENERGIZED AND AN ALARM WILL BE SENT TO THE DDC SYSTEM.

3. OCCUPIED MODE:  WHEN THE DDC SYSTEM ENERGIZES THE SUPPLY FAN IT SHALL RUN CONTINUOUSLY.  THE
RETURN, RELIEF AND OUTSIDE AIR DAMPERS WILL MODULATE TO MAINTAIN MINIMUM OUTSIDE AIRFLOW AS
DETERMINED BY THE OUTSIDE AIR DAMPER'S MINIMUM POSITION.

4. THE DISCHARGE HIGH STATIC PRESSURE SENSOR (LOCATED AT THE RTU) SHALL MODULATE THE SUPPLY FAN VFD
TO PREVENT THE DISCHARGE STATIC PRESSURE FROM EXCEEDING THE HIGH LIMIT SETPOINT OF 2.0" W.G.  IF
THE DISCHARGE HIGH STATIC PRESSURE SENSOR REACHES 2.5" W.G., THE SUPPLY FAN SHALL BE DE-ENERGIZED.

5. THE DISCHARGE AIR TEMPERATURE SENSOR SHALL MODULATE THE DX STAGES OF COOLING, MIXED AIR DAMPERS,
AND THE HEATING COIL CONTROL VALVE TO MAINTAIN THE DISCHARGE AIR TEMPERATURE.

6. ECONOMIZER MODE:  WHEN THE OUTSIDE AIR ENTHALPY IS LESS THAN THE RETURN AIR ENTHALPY,  DDC SHALL
MODULATE THE MIXED AIR DAMPERS AND DX STAGES OF COOLING TO MAINTAIN THE TEMPERATURE SETPOINT
WHILE MAINTAINING THE MINIMUM OUTSIDE AIRFLOW.  WHEN THE OUTSIDE AIR ENTHALPY IS GREATER THAN
THE RETURN AIR ENTHALPY, DDC SHALL MODULATE THE MIXED AIR DAMPERS TO MAINTAIN THE MINIMUM
OUTSIDE AIRFLOW. THE SPACE TEMPERATURE SETPOINT SHALL BE 75°F (ADJUSTABLE).

7. UNOCCUPIED MODE:  IF THE SPACE TEMPERATURE SENSORS DROPS BELOW 60°F, THE SUPPLY FAN SHALL BE
ENERGIZED, THE OUTSIDE AND RELIEF DAMPERS SHALL REMAIN CLOSED, THE RETURN DAMPER SHALL BE FULLY
OPENED AND THE HEATING COIL CONTROL VALVE SHALL OPEN.  AFTER ALL OF THE SPACES HAVE REACHED 63°F
(ADJ), THE UNIT SHALL BE DE-ENERGIZED.

8. IF THE FREEZE-STAT SETPOINT IS REACHED (35°F OR BELOW), THEN THE SUPPLY FAN SHALL BE DE-ENERGIZED
AND THE PUMP SHALL BE ENERGIZED.  IF THE DUCT MOUNTED SMOKE DETECTORS DETECT SMOKE, THEN THE
SUPPLY FAN SHALL BE DE-ENERGIZED.

9. WHEN THE SUPPLY FAN IS DE-ENERGIZED, THE OUTSIDE AND RELIEF DAMPERS SHALL BE CLOSED.  THE RETURN
AIR DAMPER SHALL BE OPEN.

10. THE BUILDING MANAGEMENT SYSTEM (BMS) SHALL GRAPHICALLY SHOW MONITOR AND CONTROL THE FOLLOWING
POINTS:

10.1. OUTDOOR AIR TEMPERATURE (°F)
10.2. OCCUPIED COMMAND
10.3. SUPPLY FAN COMMAND
10.4. SUPPLY FAN STATUS
10.5. CAFETERIA SPACE TEMPERATURE (°F)
10.6. OCCUPIED SETPOINT (°F)
10.7. WARM/COOL ADJUST (°F)
10.8. ACTUAL HEATING SETPOINT (°F)
10.9. ACTUAL COOLING SETPOINT (°F)
10.10. DISCHARGE AIR TEMPERATURE (°F)
10.11. HEATING STAGE 1 COMMAND
10.12. PERCENT HEATING COMMAND
10.13. DX COOLING STAGE 1 COMMAND
10.14. DX COOLING STAGE 2 COMMAND
10.15. DX PERCENT COOLING COMMAND
10.16. MIXED AIR DAMPER COMMAND
10.17. MINIMUM OA DAMPER POSITION
10.18. ECONOMIZER SETPOINT
10.19. AIR FILTER STATUIS
10.20. DISCHARGE AIR LOW LIMIT (°F)
10.21. OA ENTHALPY SETPOINT (BTU/LB)

FILTERS
ROOF

REFRIGERANT
CIRCUIT

(DUCT MOUNTED)
HEATING COIL
HYDRONIC

DX COOLING
COIL

SUPPLY FAN

(RTU-1,2)

NEW SPACE
TEMPERATURE
SENSOR

(E)CP

NO SCALE
(E)PACKAGED ROOFTOP UNIT CONTROL DIAGRAM (ALTERNATE: M2)

1. EXISTING EQUIPMENT CONTROLLER TO REMAIN. THE BUILDING MANAGEMENT SYSTEM (BMS) SHALL GRAPHICALLY
SHOW MONITOR AND CONTROL THE FOLLOWING POINTS:

1.1. OUTDOOR AIR TEMPERATURE (°F)
1.2. OCCUPIED COMMAND
1.3. SUPPLY FAN COMMAND
1.4. SUPPLY FAN STATUS
1.5. CAFETERIA SPACE TEMPERATURE (°F)
1.6. OCCUPIED SETPOINT (°F)
1.7. WARM/COOL ADJUST (°F)
1.8. ACTUAL HEATING SETPOINT (°F)
1.9. ACTUAL COOLING SETPOINT (°F)
1.10. DISCHARGE AIR TEMPERATURE (°F)
1.11. HEATING STAGE 1 COMMAND
1.12. PERCENT HEATING COMMAND
1.13. DX COOLING STAGE 1 COMMAND
1.14. DX COOLING STAGE 2 COMMAND
1.15. DX PERCENT COOLING COMMAND
1.16. MIXED AIR DAMPER COMMAND
1.17. MINIMUM OA DAMPER POSITION
1.18. ECONOMIZER SETPOINT
1.19. AIR FILTER STATUIS
1.20. DISCHARGE AIR LOW LIMIT (°F)
1.21. OA ENTHALPY SETPOINT (BTU/LB)

FILTERS
ROOF

REFRIGERANT
CIRCUIT

DX COOLING
COIL

SUPPLY FAN

(RTU-3)

(E)SPACE
TEMPERATURE
SENSOR

NO SCALE
(E)PACKAGED ROOFTOP UNIT CONTROL DIAGRAM
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