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SEQUENCE OF OPERATION DUAL TEMPERATURE PUMPS DUAL TEMPERATURE WATER IS PROVIDED TO THE PRIMARY LOOPS THROUGH TWO PUMPS IN PARALLEL. THE PUMPS SHALL BE ENERGIZED WHEN THE BUILDING IS IN OCCUPIED MODE OR ON ANY CALL FOR HEATING OR COOLING. PUMPS SHALL OPERATE ANYTIME OUTSIDE AIR TEMPERATURE IS BELOW 32F. UPON INITIATION, THE LEAD PUMP (ALTERNATED WEEKLY), SHALL PROVIDE WATER TO THE BUILDING. IF THE LEAD PUMP IS AT 60 HZ AND THE DIFFERENTIAL PRESSURE SENSOR SETPOINT FALLS 1 PSI (ADJ) BELOW SETPOINT FOR 1 HOUR, THE LAG PUMP WILL BE BROUGHT ON LINE. WHEN THE SPEED ON BOTH PUMPS FALLS BELOW 40% FOR 1 HOUR, THE LAG PUMP WILL CYCLE OFF LINE. SET POINT IN HEATING MODE SHALL BE PER THE FOLLOWING RESET SCHEDULE.  OUTSIDE AIR   HOT WATER SUPPLY HOT WATER SUPPLY 20 DEG. F.    160 DEG. F. 160 DEG. F. 60 DEG. F.    100 DEG. F. 100 DEG. F. HE SYSTEM SHALL ENTER HEATING MODE WHEN THE OUTDOOR TEMPERATURE IS LESS THAN 50F FOR TWO HOURS. SYSTEM SHALL REMAIN IN HEATING MODE UNTIL OUTDOOR TEMPERATURE EXCEEDS 55F FOR TWO HOURS. THE SYSTEM SHALL ENTER COOLING MODE WHEN THE OUTDOOR TEMPERATURE EXCEEDS 60F FOR TWO HOURS. SYSTEM SHALL REMAIN IN COOLING MODE UNTIL OUTDOOR TEMPERATURE IS LESS THAN 55F FOR TWO HOURS. CHANGEOVER VALVES SHALL MODULATE DURING TRANSITION FROM ONE SETTING TO THE OTHER IN ORDER TO PREVENT SHOCKING BOILER/CHILLER. DUAL TEMP SYSTEM POINTS LIST. WATER SUPPLY TEMPERATURE WATER RETURN TEMPERATURE OUTSIDE AIR TEMPERATURE. PRIMARY PUMP START/STOP/STATUS. SECONDARY PUMP START/STOP/STATUS. DIFFERENTIAL PRESSURE VARIABLE SPEED DRIVE OUTPUT HOT WATER SYSTEM HOT WATER IS PROVIDED TO THE BUILDING BY TWO GAS-FIRED BOILERS AND SECONDARY PUMPS. BOILERS SHALL BE ENERGIZED THROUGH THE BAS WHENEVER THE DUAL TEMPERATURE LOOP ENTERS HEATING MODE. EACH BOILER WILL CONTROL ITS ASSOCIATED PUMP. UPON PROOF OF FLOW THE BOILERS WILL BE ENERGIZED.  THE BOILERS SHALL OPERATE UNDER ITS INTERNAL CONTROL TO PROVIDE 180F WATER. THE THREE WAY CHANGEOVER VALVE SHALL MODULATE TO MAINTAIN THE LOOP TEMPERATURE NOTED ABOVE. THE HOT WATER SUPPLY AND RETURN TEMPERATURES SHALL BE MONITORED AND ALARMED AT THE DDC. EACH BOILER SHALL BE ENERGIZED FROM THE DDC WITH A STATUS CONTACT MONITORED AND ALARMED.  BOILER SYSTEM POINTS LIST. HOT WATER SUPPLY TEMPERATURE (EACH BOILER). HOT WATER RETURN TEMPERATURE (EACH BOILER). PUMP START/STOP/STATUS. CHILLED WATER SYSTEM CHILLED WATER IS PROVIDED TO THE BUILDING BY TWO CHILLERS AS SHOWN ON THE PLANS. THE CHILLERS SHALL HAVE A DEDICATED SECONDARY PUMP. UPON A CALL FOR COOLING FROM THE BAS, THE CHILLED WATER PUMP SHALL BE ENERGIZED. UPON PROOF OF FLOW, THE CHILLERS WILL BE INDEXED FOR OPERATION. THE CHILLER SHALL OPERATE UNDER ITS OWN CONTROLS TO PROVIDE 44F CHILLED WATER TO THE LOOP. CHILLER SYSTEM POINTS LIST WITH LOCAL DISPLAY AT CHILLER AND AT THE BMS. CHILLED WATER SUPPLY TEMPERATURE (SECONDARY LOOP) CHILLED WATER RETURN TEMPERATURE (SECONDARY LOOP). PUMP START/STOP/STATUS. FAN COIL UNITS AND AIR HANDLING UNITS A PROGRAMMABLE CONTROLLER CAPABLE OF STAND-ALONE OPERATION WILL CONTROL THE UNIT. THE UNIT WILL BE STARTED VIA PRE-DETERMINED OPTIMUM START THROUGH THE BUILDING AUTOMATION SYSTEM (BAS).  THE UNIT WILL BE DE-ENERGIZED IN ACCORDANCE WITH TIME SCHEDULES THROUGH THE BAS.  OCCUPIED MODE:  IN OCCUPIED MODE, THE SUPPLY FAN WILL BE INDEXED ON AND WILL RUN CONTINUOUSLY. IN UNOCCUPIED MODE, THE FAN SHALL CYCLE ON AS REQUIRED TO MAINTAIN SPACE SET POINTS. TEMPERATURE CONTROL:  THE UNIT SHALL INDEX MODE BASED ON DUAL TEMPERATURE SYSTEM SETTING, IN COOLING MODE, ON A RISE IN SPACE TEMPERATURE ABOVE THE SETPOINT, THE CONTROLLER WILL MODULATE THE DUAL TEMPERATURE WATER VALVE OPEN TO THE COIL.  ON A DROP IN SPACE TEMPERATURE, THE VALVE WILL MODULATE CLOSED.  IN HEATING MODE, ON A DROP IN SPACE TEMPERATURE BELOW THE HEATING SET POINT, THE CONTROLLER WILL MODULATE THE VALVE OPEN TO THE COIL.  ON A RISE IN SPACE TEMPERATURE, THE REVERSE WILL OCCUR. UNIQUE TEMPERATURE SET POINTS SHALL BE PROVIDED FOR OCCUPIED AND UNOCCUPIED MODE. FAN COIL POINT LIST. FAN START/STOP/STATUS. DISCHARGE AIR TEMPERATURE. CONTROL VALVE OUTPUTS. SPACE TEMPERATURE HOT WATER UNIT HEATERS WHEN THE SYSTEM IS IN COOLING MODE, THE ISOLATION VALVES SHOWN ON THE DRAWINGS SHALL REMAIN CLOSED. WHEN THE SYSTEM IS IN HEATING MODE THE VALVES SHALL BE FULLY OPEN. THE UNIT FANS SHALL CYCLE IN RESPONSE TO A SPACE MOUNTED THERMOSTAT TO MAINTAIN SETPOINT. UNIT VENTILATORS A PROGRAMMABLE CONTROLLER CAPABLE OF STAND-ALONE OPERATION WILL CONTROL THE UNIT. THE UNIT WILL BE STARTED VIA PRE-DETERMINED OPTIMUM START THROUGH THE BUILDING AUTOMATION SYSTEM (BAS).  THE UNIT WILL BE DE-ENERGIZED IN ACCORDANCE WITH TIME SCHEDULES THROUGH THE BAS.  OCCUPIED MODE:  IN OCCUPIED MODE, THE SUPPLY FAN WILL BE INDEXED ON AND WILL RUN CONTINUOUSLY. IN UNOCCUPIED MODE, THE FAN SHALL CYCLE ON AS REQUIRED TO MAINTAIN SPACE SET POINTS. TEMPERATURE CONTROL:  THE UNIT SHALL INDEX MODE BASED ON DUAL TEMPERATURE SYSTEM SETTTING, IN COOLING MODE, ON A RISE IN SPACE TEMPERATURE ABOVE THE SETPOINT, THE CONTROLLER WILL MODULATE THE CHILLED WATER VALVE OPEN TO THE COIL AND THE FACE AND BYPASS DAMPER SHALL MODULATE TO MAINTAIN TEMPERATURE SET POINT.  ON A DROP IN SPACE TEMPERATURE, THE CHILLED WATER VALVE WILL MODULATE CLOSED.  IN HEATING MODE, ON A DROP IN SPACE TEMPERATURE BELOW THE HEATING SET POINT, THE CONTROLLER WILL MODULATE THE VALVE OPEN TO THE COIL.  ON A RISE IN SPACE TEMPERATURE, THE REVERSE WILL OCCUR. IN HEATING MODE THE FACE AND BYPASS DAMPERS SHALL BE FULLY OPEN TO THE COIL. UNIQUE TEMPERATURE SET POINTS SHALL BE PROVIDED FOR OCCUPIED AND UNOCCUPIED MODE. OUTSIDE AIR IS DUCTED TO THE UNIT VENTILATOR. PROVIDE AN ACUTATOR TO CYCLE THE INTEGRAL UV DAMPER. THE DAMPER SHALL OPEN TO SETPOINT IN RESPONSE TO SPACE CO2 EXCEEDING 1000 PPM. WHEN SPACE CO2 IS LESS THAN 800 PPM, THE DAMPER SHALL CLOSE. ALL DAMPERS SHALL CLOSE IN UNOCCUPIED TIME. UNIT VENTILATOR POINTS LIST FAN START/STOP/STATUS. DISCHARGE AIR TEMPERATURE. FACE AND BYPASS DAMPER OUTPUT CONTROL VALVE OUTPUTS. SPACE TEMPERATURE SPACE CO2 PACKAGED UNITARY EQUIPMENT A PROGRAMMABLE CONTROLLER CAPABLE OF STAND-ALONE OPERATION WILL CONTROL THE UNIT. THE UNIT WILL BE STARTED VIA PRE-DETERMINED OPTIMUM START THROUGH THE BUILDING AUTOMATION SYSTEM (BAS).  THE UNIT WILL BE DE-ENERGIZED IN ACCORDANCE WITH TIME SCHEDULES THROUGH THE BAS.  OCCUPIED MODE:  IN OCCUPIED MODE, THE SUPPLY FAN WILL BE INDEXED ON AND WILL RUN CONTINUOUSLY. IN UNOCCUPIED MODE, THE FAN SHALL CYCLE ON AS REQUIRED TO MAINTAIN SPACE SET POINTS. IN OCCUPIED MODE THE OUTSIDE AIR DAMPER SHALL MODULATE TO MINIMUM POSITION. IN UNOCCUPIED MODE THE DAMPER SHALL REMAIN CLOSED. TEMPERATURE CONTROL:  THE UNIT COMPONENTS SHALL MODULATE AS REQUIRED TO MAINTAIN SPACE HEATING OR COOLING SETPOINT. POINTS LIST. START/STOP/STATUS. DISCHARGE AIR TEMPERATURE. SPACE TEMPERATURE. MISCELLANEOUS    FANS SERVING GROUP TOILETS SHALL BE ENABLED THROUGH THE BUILDING AUTOMATION SYSTEM. FAN SHALL CYCLE AS REQUIRED BY A SPACE MOUNTED OCCUPANCY SENSOR. FANS SERVING TOILETS IN ADMIN AREA SHALL BE INTERLOCKED WITH LIGHT SWITCH. PROVIDE EMERGENCY SWITCH AT ENTRANCE OF BOILER ROOM THAT SHALL UPON ACTIVATION SHUTDOWN ALL BURNERS WITHIN THE BOILER ROOM. ALL POINTS (UNIT START/STOP, TEMPERATURE SETTINGS, ETC.) SHALL BE VIEWABLE AND ADJUSTABLE THROUGH THE BUILDING GRAPHICS. MAIN PAGE SHALL HAVE A HOLIDAY SETTING THAT WILL ENABLE THE OWNER TO PUT THE ENTIRE BUILDING IN “UNOCCUPIED” MODE. UNOCCUPIED” MODE.  MODE. PROVIDE MORNING WARMUP/COOLDOWN MODE. IN WARMUP MODE ALL FANS SHALL BE OFF. ALL OUTSIDE AIR DAMPERS SHALL REMAIN CLOSED. ALL UNITS SHALL OPERATE IN HEATING MODE UNTIL SPACE TEMPERATURE SETPOINTS ARE ACHIEVED. 
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IN UNOCCUPIED MODE, UNITS SHALL OPERATE TO MAINTAIN SETBACK SPACE SETPOINTS. PROVIDE SPACE MOUNTED SENSOR TO MONITOR TEMPERATURE IN ALL SPACE SERVED BY A DUCTLESS SPLIT SYSTEM. PROVIDE ALL INTERLOCK WIRING REQUIRED FOR UNIT OPERATION. UNIT SHALL BE PROVIDED WITH A BACNET INTERFACE THAT ALLOWS FOR MONITORING OF UNIT OPERATION AND CHANGING SETPOINTS.
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4" SQUARE DEVICE BOX.

AutoCAD SHX Text
MAKE CIRCUIT JOINT WITH TWIST-ON CONNECTOR, AND CONNECT TO DEVICE WITH SINGLE LEADS. 

AutoCAD SHX Text
1#12 AWG GREEN INSULATED JUMPER TO BOX BONDING SCREW. 
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MOUNTING HEIGHTS (DISTANCE FROM FINISHED FLOOR TO CENTER OF DEVICE UNLESS OTHERWISE NOTED) RECEPTACLE GENERAL       18" AFF. (UNLESS OTHERWISE NOTED) 18" AFF. (UNLESS OTHERWISE NOTED) ABOVE COUNTER TOP    MIN. 6" ABOVE COUNTER (UON) MIN. 6" ABOVE COUNTER (UON) LIGHT SWITCH      46" AFF. (UNLESS OTHERWISE NOTED) 46" AFF. (UNLESS OTHERWISE NOTED) TELECOMMUNICATIONS GENERAL       18" AFF. (UNLESS OTHERWISE NOTED) 18" AFF. (UNLESS OTHERWISE NOTED) ABOVE COUNTER TOP    46" AFF. (UNLESS OTHERWISE NOTED) 46" AFF. (UNLESS OTHERWISE NOTED) WALL        46" AFF. (UNLESS OTHERWISE NOTED) 46" AFF. (UNLESS OTHERWISE NOTED) FIRE ALARM PULL STATION      46" AFF. (UNLESS OTHERWISE NOTED) 46" AFF. (UNLESS OTHERWISE NOTED) AUDIBLE/STROBE COMBINATION OR  BETWEEN 80" AFF. AND 96" AFF. BETWEEN 80" AFF. AND 96" AFF. STROBE DEVICE ONLY
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ABBREVIATIONS A  AMPERES AMPERES ACC  ARMORED CLAD CABLE ARMORED CLAD CABLE AFC  AVAILABLE FAULT CURRENT AVAILABLE FAULT CURRENT AFF  ABOVE FINISHED FLOOR ABOVE FINISHED FLOOR AFG  ABOVE FINISHED GRADE ABOVE FINISHED GRADE AHJ  AUTHORITY HAVING JURISDICTION AUTHORITY HAVING JURISDICTION ANN  FIRE ALARM ANNUNCIATOR CABINET FIRE ALARM ANNUNCIATOR CABINET AWG  AMERICAN WIRE GAUGE AMERICAN WIRE GAUGE BLDG  BUILDING BUILDING C  CONDUIT CONDUIT CB  CIRCUIT BREAKER CIRCUIT BREAKER CD  CANDELA CANDELA CKT  CIRCUIT CIRCUIT CLG  CEILING CEILING CT  CURRENT TRANSFORMER CURRENT TRANSFORMER CU  COPPER COPPER DN  DOWN DOWN DW  DISHWASHER DISHWASHER E  EXISTING EXISTING EC  ELECTRICAL CONTRACTOR ELECTRICAL CONTRACTOR EGC  EQUIPMENT GROUNDING CONDUCTOR EQUIPMENT GROUNDING CONDUCTOR EM  EMERGENCY EMERGENCY EMT  ELECTRICAL METALLIC TUBING ELECTRICAL METALLIC TUBING ENT  ELECTRICAL NON-METALLIC TUBING ELECTRICAL NON-METALLIC TUBING EOLR  END OF LINE RESISTOR END OF LINE RESISTOR EWC  ELECTRIC WATER COOLER ELECTRIC WATER COOLER FA  FIRE ALARM FIRE ALARM FACP  FIRE ALARM CONTROL PANEL FIRE ALARM CONTROL PANEL FMC  FLEXIBLE METAL CONDUIT FLEXIBLE METAL CONDUIT FPN  FUSE PER NAMEPLATE FUSE PER NAMEPLATE GEC  GROUNDING ELECTRODE CONDUCTOR GROUNDING ELECTRODE CONDUCTOR G,GND GROUND GROUND GFI  GROUND FAULT INTERRUPTER GROUND FAULT INTERRUPTER HOA  HAND OFF AUTOMATIC HAND OFF AUTOMATIC HP  HORSEPOWER HORSEPOWER HPF  HIGH POWER FACTOR HIGH POWER FACTOR HX  HIGH REACTANCE HIGH REACTANCE IG  ISOLATED GROUND ISOLATED GROUND IMC  INTERMEDIATE METAL CONDUIT INTERMEDIATE METAL CONDUIT IS  INSTANT START INSTANT START JB  JUNCTION BOX JUNCTION BOX KVA  KILOVOLT-AMPERES KILOVOLT-AMPERES KW  KILOWATTSKILOWATTS
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EMERGENCY BATTERY PACK FIXTURE, WALL MOUNTED. CONNECT TO UNSWITCHED LEG OF THE CIRCUIT.
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EXIT SIGN, WALL MOUNTED. SHADING INDICATES FACE ORIENTATION. CONNECT TO THE UNSWITCHED LEG OF THE CIRCUIT. 
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EXIT SIGN, CEILING MOUNTED. SHADING INDICATES FACE ORIENTATION. CONNECT TO THE UNSWITCHED LEG OF THE CIRCUIT.
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LED LIGHTING FIXTURE, DRAWN TO SCALE.
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BARE LED STRIP FIXTURE.
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LED LIGHTING FIXTURE, CONNECTED TO AN EMERGENCY CIRCUIT (SWITCHED)
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LED LIGHTING FIXTURE, UTILIZED AS A NIGHT-LIGHT. CONNECT TO THE UNSWITCHED LEG OF THE CIRCUIT.
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BARE LED STRIP FIXTURE CONNECTED TO AN EMERGENCY CIRCUIT. CONNECT TO THE UNSWITCHED LEG OF THE CIRCUIT.

AutoCAD SHX Text
LED LIGHTING FIXTURE, CONNECTED TO AN EMERGENCY CIRCUIT, CONNECT TO THE UNSWITCHED LEG OF THE CIRCUIT.
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SPECIAL NOTE, NUMERALS IDENTIFY, SEE SCHEDULE.
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AutoCAD SHX Text
CONDUIT TURNING UP

AutoCAD SHX Text
CONDUIT RUN CONCEALED ABOVE CEILINGS OR IN WALLS.
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MOTOR CONNECTION. RATING AS NOTED.
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LED LIGHTING FIXTURE, WALL MOUNTED.
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AutoCAD SHX Text
LED LIGHTING FIXTURE. UTILIZED AS A NIGHT-LIGHT. CONNECT TO THE UNSWITCHED LEG OF THE CIRCUIT.
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AutoCAD SHX Text
DISCONNECT SWITCH PROVIDED WITH EQUIPMENT.
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