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KEY PLAN

PROJECT LOCATION

GENERAL SCOPE OF WORK

1. THIS PROJECT INVOLVES THE INSTALLATION OF A NEW GROUND

MOUNTED PACKAGED DX SYSTEM TO SERVE THE EXISTING

CLASSROOM AND EXHIBIT/MUSEUM AREA AND DIRECT-EXPANSION

SPLIT HEAT PUMP SYSTEM TO SERVE THE ADMINISTRATION BUILDING.

MINIMUM ALLOWABLE SEER FOR EACH UNIT WILL BE 15.

2. NEW MECHANICAL CONTROLS CONNECTED TO CAMPUS WIDE

NETWORK SYSTEM.  CONTROLS SYSTEM BASIS OF DESIGN: JOHNSON

CONTROLS.

3. ELECTRICAL MODIFICATIONS REQUIRED FOR HVAC MODIFICATIONS.
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SUPPLY AIR

DISTRIBUTION SYSTEM

DUCT MOUNT SMOKE

DETECTOR.

CONNECT TO EXISTING

FA SYSTEM.

PER MANUFACTURERS

INSTRUCTIONS

SMOKE DETECTOR SPECIFICATIONS

COMPANY : SIMPLEXGRINNELL (OR

APPROVED ALTERNATIVE)

SMOKE DETECTOR TYPE : PHOTOELECTRIC

4 WIRE

GENERAL NOTES:

1. DUCT DETECTORS SHALL BE

CONNECTED TO FIRE ALARM CONTROL

PANEL AS A SUPERVISORY SIGNAL

ONLY (WHERE APPLICABLE).

2. EACH DUCT DETECTOR CONNECTED

TO FIRE ALARM, SHALL BE ON ITS OWN

ZONE.

SUPPLY DUCT

RETURN DUCT

SMOKE DETECTOR SPECIFICATIONS

SAMPLING TUBE/DUCT WIDTHS

TUBE MOUNTING CONFIGURATION

W/VARYING AIR FLOW DIRECTION

GENERAL NOTES:

NOT TO SCALE
RATING UP TO 180 MPH WIND FORCE

BASIS OF DESIGN:

THYBAR WIND LOAD

RESTRAINT BRACKETS

THIS TYPICAL ASSEMBLY SHALL OCCUR ON ALL (2) LONG

SIDES OF UNIT.  MAX SPACING ON EACH SIDE SHALL BE 3'-0".

MIN 2 ASSEMBLIES PER SIDE.  ALSO PROVIDE LAG BOLTS ON

SHORT SIDES OF UNITS 3'-0" ON CENTER.  MIN (2) BOLTS PER

SHORT SIDE.

GASKETING

FIELD

CAULK

MASTIC

TAPE

HURRICANE

RESTRAINTS

SHALL BE

MANUFACTURED BY

CURB MANUFACTURER

MATERIAL: 14 GA

GALVANIZED STEEL

CONSTRUCTION.

HARDWARE: (10) #10

TEK SCREWS PER

RESTRAINT.

GASKETING

FIELD

CAULK

MASTIC

TAPE

3

6

T

Y

P

.

 Anchors should be CODE APPROVED with nut & washer.

 Anchors should be placed in every hole provided in the base

plate of the curb.

 Anchors should pass through the base plate & be embedded into

the concrete.

 Follow anchor manufacturers instructions for grilling holes &

installation into concrete.

The curbs should be anchored to concrete as follows:

ANCHOR WITH NUT

& WASHER (SIZED

TO MEET CODE).

WOOD NAILER

VISCMA APPROVED

OR RATED SEISMIC

VARIOUS HEIGHTS.

150 MPH WIND LOAD UN-INSULATED

CURB INSTALLATION INSTRUCTIONS

CONCRETE

CURB

FIGURE 1-1
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PROVIDE

CONNECTION

TO 120 V

POWER

SOURCE

SP

BACnet MS/TP

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL BE A WEB-BASED ICI CONTROLWEB-BASED ICI
CONTROLLER. SUPERVISORY CONTROLLER SHALL BE CAPABLE OF COMMUNICATION VIA CANET
MS/TP AND LONTALK  PROTOCOL SIMULTANEOUSLY AT THE SYSTEM LEVEL TO ALLOW FOR
SEAMLESS INTEGRATION WITH FUTURE EQUIPMENT EXPANSIONS. USER INTERFACE SHALL BE
WEB BASED WITH ACCESS AVAILABLE VIA ANY STANDARD INTERNET BROWSER. SYSTEMS
EMPLOYING LOCAL WORKSTATIONS OR PROPRIETARY PC SOFTWARE TO FACILITATE REMOTE
ACCESS SHALL NOT BE ACCEPTABLE.

SINGLE ZONE PACKAGE UNITS (PKU'S) SHALL BE EQUIPPED WITH INTEGRAL FACTORY CONTROL
BOARDS CAPABLE OF INTERFACING WITH THE BAS VIA BACNET MS/TP PROTOCOL. FACTORY
CONTROL BOARDS SHALL BE CAPABLE OF ACHIEVING ALL SEQUENCES OF OPERATION AND
SERVING UP ALL REQUIRED MONITORING POINTS WITHOUT MODIFICATION. THE USE OF
ANCILLARY PANELS OR I/O BAORDS TO CONTROL OR MONITOR SINGLE ZONE PKU'S SHALL NOT BE
ACCEPTABLE.

CONSTANT VOLUME SPLIT SYSTEMS SHALL BE EQUIPPED WITH FULLY PROGRAMMABLE
CONTROLLERS (JCI). CONTROLLERS SHALL BE CAPABLE OF INTERFACING WITH THE BAS VIA
BACNET MS/TP PROTOCOL AND ACCEPTING CUSTOM PROGRAMMING AS NEEDED TO ACHIEVE
ALL SEQUENCES OF OPERATION. THE USE OF NON-PROGRAMMABLE OR APPLICATION SPECIFIC
CONTROLLERS SHALL NOT BE ACCEPTABLE. EACH SYSTEM MUST BE EQUIPPED WITH AN
INDEPENDENT CONTROLLER. THE CONTROL OF MULTIPLE SPLIT SYSTEM BY A SINGLE CONTROLLER
SHALL NOT BE ACCEPTABLE.

AIR HANDLING UNITS SHALL BE DAISY CHAINED.

PROVIDE GRAPHICS DISPLAY FOR ALL HVAC COMPONENTS UTILIZING BUILDING CAD FLOOR
PLANS. USE SINGLE LINE DUCT INDICATING SPACES AHU IS SERVING.

BASIS OF DESIGN: JOHSNON CONTROLS (JCI), ONLY ACCEPTABLE ALTERNATIVES: TRANE, RELIABLE
CONTROLS, AND AUTOMATED LOGIC CORPORATION.

PKU-1

VAV PKUS

AVERAGING TEMPERATURE SENSOR

C

C

CURRENT TRANSMITTER

MOTORIZED DAMPER

DIFFERENTIAL PRESSURE SWITCH

DIFFERENTIAL PRESSURE TRANSMITTER

DS
D

AIR HANDLING UNIT

SCO-1 SPACE CARBON DIOXIDE SENSOR

DUCT CARBON DIOXIDE SENSOR

General note:  all setpoints shall be user adjustable

through the web-based front end graphics without need for

programming editor or additional software beyond front

end.

2

NOTE:
NON-ADJUSTABLE WIRED SPACE
TEMPERATURE SENSOR WITH
OVERRIDE BUTTON.

BUILDING AUTOMATION SYSTEM INTERFACE:  THE BUILDING AUTOMATION
SYSTEM (BAS) WILL SEND THE CONTROLLER OCCUPIED / UNOCCUPIED MODES.
THE BAS WILL ALSO SEND SPACE TEMPERATURE SETPOINT. IF A BAS IS NOT
PRESENT, OR COMMUNICATION IS LOST WITH THE BAS, THE CONTROLLER WILL
OPERATE USING DEFAULT MODES AND SETPOINTS.

OCCUPIED MODE
THE UNIT CONTROLLER WILL CYCLE THE COOLING AND HEATING TO MAINTAIN
THE SPACE TEMPERATURE TO THE OCCUPIED COOLING AND HEATING
SETPOINTS (ADJ).

UNOCCUPIED MODE
THE UNIT CONTROLLER WILL CYCLE THE FAN, COOLING AND HEATING TO
MAINTAIN THE SPACE TEMPERATURE TO THE UNOCCUPIED SPACE COOLING AND
HEATING SETPOINTS (ADJ).

OCCUPIED BYPASS
WHEN AN OCCUPIED BYPASS REQUEST IS INITIATED VIA ANY ASSOCIATED SPACE
SENSOR, THE SYSTEM SHALL OPERATE IN OCCUPIED MODE UNTIL THE BYPASS
EXPIRES OR IS CANCELED.

COOLING MODE
THE UNIT CONTROLLER USES SPACE TEMPERATURE AND SPACE TEMPERATURE
SETPOINT TO DETERMINE WHEN TO INITIATE REQUESTS FOR COOLING. WHEN
THE SPACE TEMPERATURE RISES ABOVE THE SETPOINT, THE CONTROLLER WILL
ENABLE THE STAGE OF COOLING. THE COMPRESSOR WILL ENERGIZE AFTER ITS
MINIMUM 3-MINUTE OFF TIME HAS EXPIRED.ONCE THE SPACE TEMPERATURE
FALLS BELOW THE SETPOINT THE COMPRESSOR WILL BE DEACTIVATED.

SUPPLY FAN

STATUS

2

FILTER

STATUS

2

DISCHARGE AIR

TEMP

2

ELECTRIC

HEATER

2

2

COMPRESSOR START/STOP

ON-BOARD TERMINAL CONTROLLER
BOARD/INTEGRATED FACTORY
CONTROLS

HEATER START/STOP

2

SUPPLY FAN START/STOP

CONNECTION TO BAS

AI

DO

DO

DO

HEATING MODE
THE UNIT CONTROLLER USES SPACE TEMPERATURE AND SPACE TEMPERATURE
SETPOINT TO DETERMINE WHEN TO INITIATE REQUESTS FOR HEAT. WHEN THE
SPACE TEMPERATURE DROPS BELOW THE SETPOINT, THE CONTROLLER WILL
ENABLE STAGE-1 OF HEAT. ONCE THE SPACE TEMPERATURE RISES ABOVE THE
SETPOINT THE HEATING STAGES WILL BE DISABLED.

SUPPLY FAN OPERATION
THE SUPPLY FAN WILL BE ENABLED WHILE IN THE OCCUPIED MODE AND CYCLED
ON DURING THE UNOCCUPIED MODE. A DIFFERENTIAL PRESSURE SWITCH WILL
MONITOR FAN MOTOR STATUS. IF THE SWITCH DOES NOT OPEN WITHIN 30
SECONDS (ADJ) AFTER A REQUEST FOR FAN OPERATION A FAN FAILURE ALARM
WILL BE ANNUNCIATED, THE UNIT WILL STOP REQUIRING A MANUAL RESET.

AI

2
(DX COOLING)

DO

AI

AI

DI

PKU-2

VAV PKUS

AHU-1

VAV AHUS

AHU-2

VAV AHUS

NEW AHU

PROGRAMMABLE

CONTROLLER WITH

BACnet INTERFACE

(TYP.)

PROVIDE NEW

LAN PORT FOR

INTERNET

ACCESS

AHU-1, AHU-2

BAS CONTROL

PANEL

CAT6 ETHERNET

LAN
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STS
NOTE:
NON-ADJUSTABLE WIRED SPACE
TEMPERATURE SENSOR WITH
OVERRIDE BUTTON.

NOTE:
SPACE HUMIDITY SENSOR.
FURNISH ONE SENSOR PER
UNIT.

SUPPLY FAN
STATUS

ON-BOARD RELIATEL TERMINAL CONTROLLER
BOARD/INTEGRATED FACTORY
VFD/ECM MOTOR W/ BACNET
INTERFACE

BUILDING AUTOMATION SYSTEM INTERFACE
THE BUILDING AUTOMATION SYSTEM (BAS) SHALL SEND THE RTU
OCCUPIED BYPASS, MORNING WARM-UP / PRE-COOL, OCCUPIED /UNOCCUPIED
AND HEAT / COOL MODE COMMANDS. THE BAS SHALL ALSO SEND A SPACE
TEMPERATURE SET POINT. IF COMMUNICATION IS LOST WITH THE BAS, THE RTU
SHALL OPERATE USING DEFAULT MODES AND SET POINTS.

OCCUPIED MODE
DURING OCCUPIED PERIODS, THE SUPPLY FAN, DX COOLING AND ELECTRIC
HEATING SHALL BE ENABLED TO MAINTAIN SPACE TEMPERATURE SET POINT.
THE OUTDOOR AIR DAMPER SHALL OPEN TO MINIMUM POSITION.

UNOCCUPIED MODE
DURING UNOCCUPIED PERIODS, THE SUPPLY FAN, DX COOLING
AND ELECTRIC HEATING SHALL CYCLE TO MAINTAIN THE SPACE TEMPERATURE
AT THE UNOCCUPIED SPACE SET POINT. THE OUTSIDE AIR DAMPER SHALL
REMAIN CLOSED AND THE RETURN AIR DAMPER SHALL REMAIN OPEN DURING
UNOCCUPIED MODE.

OPTIMAL START
THE BAS SHALL MONITOR THE SCHEDULED OCCUPIED TIME, OPTIMAL START
WINDOW, OCCUPIED SPACE SET POINT, SPACE TEMPERATURE, AND THE
OPTIMAL START RATE TO CALCULATE WHEN THE OPTIMAL START OCCURS.

PRE-COOL
DURING OPTIMAL START, IF THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED SET POINT,
PRE-COOL MODE SHALL BE ACTIVATED. WHEN PRE-COOL IS INITIATED, SUPPLY FAN AND DX
COOLING SHALL BE ENABLED. THE OUTSIDE AIR DAMPER SHALL REMAIN CLOSED. WHEN THE
SPACE TEMPERATURE REACHES OCCUPIED SET POINT, THE UNIT SHALL TRANSITION TO
OCCUPIED MODE.

OCCUPIED BYPASS
WHEN AN OCCUPIED BYPASS REQUEST IS INITIATED VIA THE SPACE SENSOR, THE UNIT
SHALL OPERATE IN OCCUPIED MODE UNTIL THE BYPASS EXPIRES OR IS CANCELED.

COOLING MODE
WHEN THE SPACE TEMPERATURE RISES ABOVE SET POINT, THE DX COOLING SHALL BE
ACTIVATED AND STAGED TO MAINTAIN THE DISCHARGE AIR TEMPERATURE SET POINT. THE
SUPPLY FAN SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE SET POINT. ONCE THE
SPACE TEMPERATURE FALLS BELOW THE SET POINT THE COMPRESSORS SHALL BE
DEACTIVATED.

HEATING MODE:
WHEN THE SPACE TEMPERATURE DROPS BELOW SET POINT, THE ELECTRIC HEAT SHALL BE
ACTIVATED. THE SUPPLY FAN WILL REMAIN AT FULL SPEED DURING ELECTRIC HEAT
OPERATION. ONCE THE SPACE TEMPERATURE RISES ABOVE SET POINT, THE ELECTRIC HEAT
SHALL BE DISABLED AND THE SUPPLY FAN WILL RETURN TO STANDARD OPERATION.

HUMIDITY CONTROL:
PRIMARY HUMIDITY CONTROL SHALL BE ACCOMPLISHED BY VARYING THE SUPPLY AIR CFM
IN RESPONSE TO BUILDING LOAD TEMPERATURE VARIATION. THE TARGET RANGE OF RH
SHALL BE 45-60%. IF SPACE SETPOINT RISES ABOVE 60% FOR 5 MINS, LOWER SETPOINT BY 1
DEG F FOR EVERY 5 MINS UP TO 5 DEG F UNTIL HUMIDITY RETURNS TO NORMAL.

DEMAND CONTROL VENTILATION
WHEN RETURN AIR CO2 CONCENTRATION RISES ABOVE SET POINT, THE OUTSIDE
AIR DAMPER SHALL MODULATE OPEN UNTIL THE CO2 LEVEL FALLS BELOW SET
POINT OR IT REACHES THE MAXIMUM OPEN POSITION. DAMPER POSITION AND
OPENING RATE SHALL ADJUST TO ACCOUNT FOR CHANGES IN SUPPLY FAN
SPEED. ONCE THE CONCENTRATION FALLS BELOW SET POINT, THE DAMPER
SHALL RETURN TO MINIMUM POSITION. IF THE MIXED AIR TEMPERATURE DROPS
TO 40° F, THE DEMAND CONTROL VENTILATION SEQUENCE SHALL BE DISABLED.
ONCE MIXED AIR TEMPERATURE RISES TO 43°F, THE SEQUENCE SHALL BE
RE-ENABLED.

SUPPLY FAN OPERATION
THE SUPPLY FAN SHALL BE ENABLED DURING OCCUPIED MODE AND CYCLED ON
AS NEEDED DURING THE UNOCCUPIED MODE. THE BAS SHALL MONITOR THE
OPERATIONAL STATUS OF THE SUPPLY FAN. IF A POSITIVE STATUS SIGNAL IS
NOT RECEIVED WITH FORTY SECONDS FOLLOWING START COMMAND, A SUPPLY
FAN FAILURE ALARM SHALL BE GENERATED.

FILTER STATUS
THE BAS SHALL MONITOR THE STATUS OF THE DIRTY FILTER SWITCH WHEN THE
PU IS IN OPERATION. IF THE SWITCH REMAINS CLOSED FOR TWO MINUTES, A
DIRTY FILTER ALARM SHALL BE GENERATED.

4

DSD

DSD

NOTE:  ALL CONTROL DEVICES
SHOWN IN RTU SHALL BE
PROVIDED WITH RTU.

SP SURGE PROTECTOR
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POWER PLAN LEGEND

CODE DISCLAIMERS

RENOVATION/DEMOLITION LEGEND

SYMBOL:                DESCRIPTION:

CONDUIT RACEWAY & WIRING LEGEND

SD

SYMBOL:
               DESCRIPTION:

SYMBOL:                DESCRIPTION:

GENERAL ELECTRICAL NOTESGENERAL ELECTRICAL NOTES

SUBMITTAL/ SHOP DRAWING DATA

M

LIGHTING PLAN LEGEND

SYMBOL:
               DESCRIPTION:

Number Sheet Name PERMIT
E001 ELECTRICAL GENERAL INFORMATION X

X

TIBET BUTLER NATURE PRESERVE

X
ELECTRICAL LIGHTING PLANSE100

E101 ELECTRICAL POWER PLANS
XE102 ELECTRICAL SITE PLAN AND PANEL SCHEDULES

FIRE ALARM LEGEND

SYMBOL:
               DESCRIPTION:
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