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MECHANICAL/ELECTRICAL ADDENDUM ME-02

Architect: GOW Hastings Architects Date: 2024-10-24

Project: Scanlon Creek Nature Centre Project No.: 23-088

This addendum forms part of the contract documents and amends the original bidding requirements, drawings and 
specifications noted below.

1 GENERAL

2 MECHANICAL

2.1 SPECIFICATIONS

.1 Refer to Section 20 90 50 Mechanical-Electrical Equipment Schedule
.1 Refer to revised schedule included herewith.

.2 Refer to Section 22 11 23 Plumbing Pumps
.1 Refer to article 2.2.1, revise model to Armstrong Astro 250SS
.2 Refer to article 2.2.2 revise capacity to 2USGPM and 1.5ft of head.

.3 Refer to Section 23 81 26 Split Air Conditioning and Heat Pump Systems
.1 Refer to subsection 1.6 Quality Assurance.  

.1 Refer to item 1.6.6. Revise to refrigerant type noted to “R-32 or R-454B”.
.2 Refer to subsection 2.2 System Description.

.1 Refer to item 2.2.6. Revise to refrigerant type noted to “R-32 or R-454B”.
.3 Add new subsection 2.7 Refrigerant Detection and Safeties.

.1 Manufacturer shall allow for provision of all shut off and refrigerant detection safety 
measures and equipment as required by ASHRAE 15 and CSA B52 for the installation of 
A2L equipment.  

.4 Refer to Section 23 73 00 Custom Air Handling Units
.1 Refer to subsection 2.2 Indoor Units, item 2.2.1.5.  Revise to read: “Heat pipe for dehumidification 

by AHU manufacturer (or alternative DX coil for hot gas reheat by VRF manufacturer, installed by 
AHU manufacturer)”

.2 Add subsection 2.9 Controls and 2.10 Electrical to the specification as follows:

“2.9        CONTROLS

.4 Controller 
.1 Manufacturer shall supply unit complete with factory installed and tested controller.  

Controller shall be a microprocessor based control system with the ability to 
communicate with building BAS BACnet IP system.  Controller shall permit starting or 
stopping the unit locally or remotely.  Unit controller shall perform all unit control functions 
including scheduling, unit diagnostics and safeties.

.5 Manufacturer Control Options:
.1 Airflow Control:

.1 Variable airflow demand control ventilation sequence to modulate airflow 
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between minimum and maximum based on duct static pressure.  
.2 Provide duct pressure sensor kit for field mounting by Controls contractor.
.3 Provide return air CO2 sensor.

.2 Temperature Control:
.1 Supply air temperature to be maintained based on field installed temperature 

sensor in supply air duct.  Setpoint adjustable from controller.
.3 Energy Recovery Wheel Control:

.1 The wheel will be controlled to modulate speed to achieve most energy 
efficiency.  When the outdoor air conditions allow for economizer mode, wheel 
shall stop.  Wheel speed shall be controlled to provide defrost control.

.4 Motorized Dampers:
.1 Field supplied and installed motorized dampers on outdoor air and exhaust to the 

DOAS shall be controlled to open when the unit is operating and close when the 
unit is shut down.

.5 VRF Heating, Cooling and Dehumidification control:
.1 Control for VRF heating, cooling and dehumidification. Modulating signal to 

provide heating and or cooling after energy recovery wheel to achieve 
temperature setpoint.  

.2 Heat recovery reheat control for dehumidification control, providing reheat with 
secondary DX VRF coil.  

.3 Dew point sensor provided for field installation in the return/exhaust air duct.

.4 Electric back-up reheat controlled to run to maintain supply air temperature if 
temperature can’t be maintained with ERW and VRF coil alone.

.6 Filter Static Pressure Monitoring
.1 Supply and return air filter pressure transducer to monitor filter loading.

.7 Humidifier Control
.1 VAV humidification control. Field installed humidity sensor. Provide a 0-10vdc 

signal from controller to humidifier to maintain relative humidity level in the 
return/exhaust air duct.

.8 Time Schedule
.1 Provide signal from BAS to unit controller for schedule.

.9 BAS Integration:
.1 DOAS Controller shall be provided with capability to integrate with the Siemens 

BACnet IP BAS system for control/adjustment of setpoints, schedule, and 
notification of alarms. 

2.10      ELECTRICAL

.1 Each unit shall be wired and tested at the factory before shipment.  Wiring shall comply with CSA 
standards.  All wiring shall be number coded per the electrical wiring diagrams.  All electrical 
components shall be labeled according to the electrical diagram and be CSA recognized. 

.2 A terminal block shall be provided for the main power connection and a terminal board shall be 
provided for the low voltage control wiring.  Knockouts shall be provided in the bottom of the main 
control panel for field wiring entrance. Branch short circuit protection, 115-volt control circuit 
transformer and fuse shall also be provided with the unit. 

.3 Main unit disconnect supplied and installed by Electrical Contractor.  

.4 Back-up Electric heating coil shall be separately powered.  Disconnect supplied and installed by 
Electrical Contractor. 

.5 Manufacturer shall supply transformer if 208v/3ph equipment is not available.”

.5 Refer to new Section 25 30 00 Controls and Instrumentation
.1 Add entire section included herewith.  
.2 Division 25 Controls by Siemens.

.6 Refer to Section 25 90 00 Sequence of Operations
.1 Refer to subsection 3.1 VRF Heating & Cooling System (FC, VRF & BC).

.1 Refer to item 3.1.2.4. Revise to read as follows:  “On a drop in space temperature, 
heating is activated.  When an auxiliary perimeter heating or back-up electric duct heater 
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is in a fan coil zone, the electric heating shall act as a second stage of heating. Heating 
will operate to maintain space temperature setpoint.”

.2 Refer to item 3.1.5.  Revise “Perimeter Heating” to “Back-up Electric Heating”.
.2 Refer to subsection 3.2 Electrical Room Cooling.

.1 Add item 3.2.1.2: Controls to provide a relay wired to the split AC refrigerant leak 
detection to shut off the electric heater in the electrical room on detection of refrigerant.

2.2 DRAWINGS

.1 Refer to Drawing M001 Mechanical Drawing List, Legend and Notes 
.1 As shown on the attached drawing M001.1 issued herewith,

.1 Refer to the Legend of Symbols.  
.1 Revise the symbol for return/exhaust grille as shown.
.2 Revise “HP/LP GAS – High Pressure / Lower Pressure Gas” to read as “RG – 

Refrigerant Gas”

.2 Refer to Drawing M002 Mechanical Schedules
.1 As shown on the attached drawing M002.1 issued herewith,

.1 Refer to VRF Branch Controller Schedule.
.1 Revise model numbers of VRF branch controller.

.2 Refer to VRF Condensing Unit Schedule.
.1 Add “Include drain pan heaters” in the Note No. 7.

.3 Refer to Dedicated Outside Air System Schedule.
.1 Revise “HGRH Capacity” to read as “HGRH Capacity or Heat Pipe”.
.2 Revise “Heating Coil, Electrical, In Casing ” to read as “ Heating Coil, Electrical”.
.3 Revise typo in the Notes.

.3 Refer to Drawing M003 Mechanical Schedules
.1 As shown on the attached drawing M003.1 issued herewith,

.1 Refer to the Variable Volume Terminal Box Schedule.
.1 Delete Remark indicating “Constant Volume”. Variable volume terminal boxes 

shall be variable volume down to 0% open and controlled by CO2 sensor in 
space.

.2 Refer to the Electric Duct Heater Schedule.
.1 Add the following to the Notes:

.1 Temperature sensor to be included by manufacturer.

.2 Integrate the operation of the electric duct heater with the associated 
VRF fan coil unit.

.4 Refer to Drawing M100 Floor Plan – Level 1 - Underground Plumbing 
.1 As shown on the attached drawings M100.1 issued herewith,

.1 Revise drawing name to “Floor Plan Level 1 – Underground Plumbing and Lower Level 
Plumbing”

.2 Revise CW, HW, HWR, San, Vent and Condensate piping.

.3 Add heat tracing to piping.

.4 Revise and add plumbing notes.

.5 Add recirc pump and domestic expansion tank.

.5 Refer to Drawing M101 Floor Plan Lower Level - Plumbing 
.1 As shown on the attached drawings M101.1 issued herewith,

.1 Revise drawing name to “Floor Plan Level 1 – Plumbing”

.2 Add water heater detail.

.3 Revise CW, HW, HWR, San, Vent and Condensate piping.

.4 Revise pipe size.

.5 Revise and add plumbing notes

.6 Refer To Drawing M200 Floor Plan Lower Level - Piping
.1 As shown on the attached drawings M200.1 issued herewith,
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.1 Revise the piping tag from “HP/LP GAS” to “RG” (refrigerant gas).

.2 Revise the location of back-up heat unit heater in the 003 Electrical.

.3 Add “Install c/w drain pan heaters” in the VRF outside unit note.

.4 Revise VRF-1 outside unit as a combination unit from two separate unit.

.7 Refer To Drawing M201 Floor Plan Level 1 - Piping
.1 As shown on the attached drawings M201.1 issued herewith,

.1 Revise the piping tag from “HP/LP GAS” to “RG” (refrigerant gas).

.8 Refer To Drawing M300 Floor Plan Lower Level - Air Distribution
.1 As shown on the attached drawings M300.1 issued herewith,

.1 Revise the location of back-up heat unit heater in the 003 Electrical.

.2 Revise VRF outside unit note, deleting “ c/w board insulation, concrete pavers”.

.3 Revise VRF-1 outside unit as a combination unit from two separate unit.

.9 Refer To Drawing M301 Floor Plan Level 1 - Air Distribution
.1 As shown on the attached drawings M301.1 issued herewith,

.1 Revise air transfer duct location between 101 Classroom 1 and 100 Corridor.

.2 Revise dryer venting note from 108 Jan, adding “c/w gooseneck”.

.10 Refer To Drawing M401 Mechanical Details
.1 As shown on the attached drawings M401.1 issued herewith,

.1 Add a gooseneck exhaust detail.

.2 Revise note in the M-401 – 12  VRF Refrigerant Schematic, deleting “HP/LP”.

3 ELECTRICAL

3.1 DRAWINGS

Refer to Drawing No. E400 Lower Level Floor Plan Power and Systems, E401 Level 1 Floor Plan 
Power and Systems, E500 Panel Schedules, E600 Single Line Diagram and Fire Alarm Riser 
Diagram and Fire Alarm Schedule.

.1 As indicated in drawing E400.2 issued herewith:
a. Added Heat tracing and heat tracing notes.
b. Added BAS and VRF to Mechanical Room 002.

.2 As indicated in drawing E401.2 issued herewith:
a. Added Heat tracing and heat tracing notes.

.3 As indicated in drawing E500.2 issued herewith:
a. Added Heat tracing to Panel A.
b. Updated legend for Panel A.
c. Added Heat tracing to Panel D.
d. Updated legend for Panel D.

.4 As indicated in drawing E600.1 issued herewith:
a. Added Breaker for SPD and note for Single Line Diagram.
b. Updated Fire Alarm Riser Diagram Notes - Sequence of Operation # 1.3, and 

2.2.

END OF ADDENDUM ME-02
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1
Domestic Hot Water
Heater

(DHWH-1)

Amps 21.6

002
Mechanical

Disconnect Receptacle See elec spec 26 26 26

Voltage 208 / 3 / 60
Other controls In Unit See mech spec 22 22 22

Div. 26 to provide GFI protected outlet on a separate circuit and breaker.

2

Domestic HW Re-
circ Pump with
Aquastat

(RP-1)

FLA 0.98

002
Mechanical

Disconnect Receptacle See elec spec 26 26 26

Voltage 120 / 1 / 60
Other controls In Unit See mech dwg 22 22 22

Div. 26 to provide GFI protected outlet on a separate circuit and breaker.

3
Electronic Trap Seal
Primer

(ETSP)

Watts 10
Refer to
drawings

Receptacle In Unit See elec spec 26 26 26

Voltage 120 / 1 / 60 Div. 26 to provide GFI protected outlet on a separate circuit and breaker for
ETSP.  Receptacle to be within 6 ft (1.8 m) of the solenoid valve.

4
Exhaust Fan

(EF-1)

HP 0.1

Roof

Disconnect (WP) In Unit See mech specs 23 23 26

Voltage 120 / 1 / 60

Starter (HOA) See Dwgs. See mech specs 23 23 23

Motorized
Damper &
Actuator

See Dwgs See mech specs 23 23 23

Wall Controller See Dwgs. See mech specs 23 23 25

Div 26 to provide electrical service to the exhaust fan. Div 26 shall provide
conduit c/w fish wire and dedicated electrical box for the controller.

5 DOAS (Unit)

MCA 31.26

Refer to
drawings

Disconnect In Unit See mech specs 26 26 26

MOCP 35 Manufacturer
Controls See Dwgs. See mech specs 23 23 25

Voltage 208 / 3 / 60

Controls See mech spec See mech specs 25 25 25

Div 26 to provide electrical service to the DOAS. Div 26 shall provide conduit
c/w fish wire and dedicated electrical box for the control system. Div 25 shall
provide all required transformers and control wire from DOAS to associated
motorized dampers and humidifier, sensors or other controls devices.

5
DOAS (Heating Coil,
Electrical in Casing)

MCA 35

Refer to
drawings

Disconnect In Unit See mech specs 26 26 26

MOCP 35 Manufacturer
Controls See mech spec See mech specs 23 23 25

Voltage 208 / 3 / 60

Controls See mech spec See mech specs 25 25 25

Div 26 to provide electrical service to the DOAS. Div 26 shall provide conduit
c/w fish wire and dedicated electrical box for the control system. Div 25 shall
provide all required transformers and control wire from DOAS to associated
motorized dampers and humidifier, sensors or other controls devices.
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6
Electric Duct Heater

(EDH-1 through to
 EDH-5)

KW Refer to
schedule

Refer to
drawings

Disconnect In Unit See mech specs 23 23 26

Voltage 208 / 3 / 60

Manufacturer
Controller See Dwgs. See mech specs 23 23 25

Temp Sensor,
Airflow Switch See Mech Spec See mech specs 23 23 25

7
Electric Humidifier

(H-1)

Amps 33.3

002
Mechanical

Disconnect In Unit See mech specs 26 26 26

Voltage 208 / 3 / 60

Manufacturer
Controls See Dwgs. See mech specs 23 23 25

Controls See Mech Spec See mech specs 25 25 25

8
Ceiling Fan

(CF-1)

HP

Refer to
drawings

Disconnect In Unit Hubbell HBL1379 26 26 26

Voltage 120 / 1 / 60

Wall Controller See Dwgs. See mech specs 23 23 25

Div 26 to provide electrical service to the fans. Div 26 shall provide conduit c/w
fish wire and dedicated electrical box for the control system. Div 25 shall
provide wire and control accessories from ceiling fan to the controller.

9
Motorized Dampers

MD
Voltage 24v Refer to

drawings

Damper See Dwgs. See mech spec 25 23 25

Actuator See Dwgs. See mech spec 25 25 25

Controls T.B.D. on site See mech spec 25 25 25

10

Variable Volume
Terminal Box
schedule

VAV (1 - 4)

Voltage 24v Refer to
drawings

VAV Box Damper See Dwgs. See mech spec 23 25 23 25

Controller
Actuator See spec Dwgs. See mech spec 25 23 25 25

Controls T.B.D. on site See mech spec 25 25 25

10

Ductless Split Air
Conditioning Unit
(Indoor Unit)

(AC-1)

MCA 1.0

003 Electrical

Disconnect In Unit See elec spec 26 26 26

Voltage 208 / 1 / 60

Starter In unit See mech specs 23 23 23

Thermostat /
Controller Wall mounted See mech spec. 23 23 25

Manufacturer
Controls See Dwgs. See mech spec. 23 23 25

BMS Controls See mech spec. See mech spec. 25 25 25

Ductless Split Air
Conditioning Unit
(Outdoor Unit)

(CU-1)

MCA 14.23

Wall

Disconnect (WP) At In Unit See elec spec 26 26 26

MOCP 20 Starter In unit See mech specs 23 23 23

Voltage 208 / 1 / 60 Division 26 shall provide 1/2" conduit complete with pull wire between indoor
units and controller, and between indoor units and outdoor unit.
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11
VRF Fan Coil Units

(FC-1 though to
FC-7)

MCA Refer to
schedule

See Dwgs.

Disconnect At In Unit Hubbell HBL1379 26 26 26

Voltage 208 / 1 / 60

Starter In unit See mech specs 23 23 23

Integration with
EDH At unit See mech specs 23 23 25

Thermostat /
Controller Wall mounted See mech specs 23 23 25

12
VRF Branch
Controller

(BC-1)

MCA 0.8

Refer to
drawings

Disconnect In Unit SQD CH221NRB 26 26 26

MOCP 15 Division 26 shall provide conduit complete with pull wire for both power and
control between branch controller and indoor units and branch controller and
outdoor unit.Voltage 208 / 1 / 60

13
VRF Branch
Controller

(BC-2)

MCA 0.4

002
Mechanical

Disconnect In Unit SQD CH221NRB 26 26 26

MOCP 15 Division 26 shall provide conduit complete with pull wire for both power and
control between branch controller and indoor units and branch controller and
outdoor unit.Voltage 208 / 1 / 60

14
VRF Condensing
Unit

(VRF-1)

MCA 76.5 + 76.5

Ground

Disconnect (WP) In Unit SQD CH323NRB 26 26 26

MOCP 80 + 80 Starter In unit See mech specs 23 23 23

Voltage 208 / 3 / 60

VRF System
Controller

Mezz Storage
201 See mech specs 23 23 23

Division 26 shall provide conduit complete with pull wire between indoor units
and controller, and between indoor units and outdoor unit. Division 26 shall
provide data connection for VRF system.

15
VRF Condensing
Unit

(VRF-2)

MCA 38.1

Ground

Disconnect (WP) In Unit SQD CH323NRB 26 26 26

MOCP 45 Starter In unit See mech specs 23 23 23

Voltage 208 / 3 / 60

VRF System
Controller

Mezz Storage
201 See mech specs 23 23 23

Division 26 shall provide conduit complete with pull wire between indoor units
and controller, and between indoor units and outdoor unit. Division 26 shall
provide data connection for VRF system.

16 Controls Equipment Voltage 120 / 1 / 60 As required for
Controls

Controls T.B.D. on site See mech spec 25 25 25/26

Division 26 shall provide junction box in ceiling with 120V power and circuit as
required for building controls. All low voltage and line voltage control wiring
shall be included by Division 25.

No.

Equipment Controls Responsibility

Item Characteristics Service /
Location Type Location Manufacturer's

Reference

Su
pp

lie
d 

by
 D

iv
.

In
st

al
le

d 
By

 D
iv

.

W
ire

d 
&

C
on

ne
ct

ed
 b

y 
D

iv
.



Scanlon Creek Nature Center Section 25 30 00
2450 Line 9 Controls and Instrumentation
Bradford, ON Page 1

V&R Project No. 23-088  Issued for Addendum ME-02 October 23, 2024

1 GENERAL

1.1 RELATED SECTIONS

.1 The General Conditions of the Contract, Supplementary Conditions, and General Requirements are a 
part of this specification and shall be used in conjunction with this section as a part of the contract 
documents.  Consult them for further instructions pertaining to this work.

.2 The following sections but not limited constitute related work: 
.1 Section 20 01 01 - General Requirements
.2 Section 23 34 00 – HVAC Fans
.3 Section 23 73 00 – Dedicated Outdoor Air Systems
.4 Section 23 81 26 – Ductless Split Air Conditioning System
.5 Section 23 81 29 – Variable Refrigerant Flow Systems
.6 Section 23 82 00 – Terminal Heat Transfer Units
.7 Section 25 90 00 - Sequence of Operations

.3 Products furnished but not installed under this section:
.1 Temperature & Pressure Sensor Wells and Sockets
.2 Motorized dampers and valves

1.2 DESCRIPTION

.1 General: 
.1 This Section includes control equipment and installation for HVAC systems and components, 

including but not limited to control components that not supplied with factory-furnished 
controls.

.2 Provide all controls of equipment specified and required for a fully functioning system 
programmed to operate in accordance with the sequences of operation.  

.3 Controls contractor shall coordinate with the mechanical contractor to ensure all equipment 
has been provided for a fully functioning system.

1.3 WORK INCLUDED 

.1 Building Management System (BMS) Contractor shall provide and install:
.1 A fully integrated Building Automation System (BAS), incorporating direct digital control (DDC) 

for energy management, equipment monitoring and control, and subsystems with open 
communications capabilities as herein specified.  

.2 Provide refrigerant detection and control systems.

.3 All wiring, conduit, panels, and accessories for a complete operational system.

.4 BMS Contractor shall be responsible for all electrical work associated with the BMS.
.1 Perform all wiring in accordance with all local and national codes.
.2 Install all line (unless specifically covered under Division 26) and low voltage wiring, 

concealed or exposed, in conduit in accordance with the division 26 specifications, 
NEC and local building code.

.3 Surge transient protection shall be incorporated in design of system to protect 
electrical components in all DDC Controllers and operator's workstations.

.5 Provide open communications system.  The system shall be an open architecture with the 
capabilities to support a multi-vendor environment. To accomplish this effectively, system shall 
be capable of utilizing standard protocols as follows as well as be able to integrate third-party 
systems via existing vendor protocols.
.1 System shall be capable of high speed Ethernet communication using TCP/IP 

protocol.
.2 The system shall be capable of supporting both standard and vendor specific 

protocols to integrate a wide variety of third-party devices and legacy systems.
.3 The system shall be capable of supporting wireless secondary level networks and 

sensor communications using a mesh topology and IEEE 802.15.4 network.
.4 The intent is to provide the capability to access the new Nature Centre BAS from the 

Main Building Siemens BAS.  
.6 Provide system graphics for each controlled device and/or integrated systems as required by 
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the owner. Origin of information shall be transparent to the operator and shall be controlled, 
displayed, trended, etc. as if the points were hardwired to the BMS.

.7 The BAS Contractor shall provide a complete and operational system that will perform the 
sequences of operation as described herein.

.8 Furnish a complete distributed direct digital control system in accordance with this 
specification section. This includes all system controllers, logic controllers, and all input/output 
devices.  Items of work included are as follows:

.9 Provide a submittal that meets the requirements below for approval.  

.10 Coordinate installation schedule with the mechanical contractor and general contractor.

.11 Provide installation of all panels and devices unless otherwise stated.

.12 Provide power for panels and control devices unless otherwise stated.  

.13 Provide all low voltage control wiring for the DDC system.

.14 Provide miscellaneous control wiring for HVAC and related systems regardless of voltage.

.15 Provide engineering and technician labor to program and commission software for each 
system and operator interface.  Submit commissioning reports for approval.

.16 Participate in commissioning for all equipment that is integrated into the BAS (Refer to 
Commissioning sections of the equipment or systems in other parts of this specification.)

.17 Provide testing, demonstration and training as specified below.

.18 The installation of the control system shall be performed under the direct supervision of the 
controls manufacturer with the shop drawings, flow diagrams, bill of materials, component 
designation, or identification number and sequence of operation all bearing the name of the 
manufacturer. 

.19 The system shall be scalable in nature and shall permit expansion of both capacity and 
functionality through the addition of sensors, actuators, DDC Controllers, and operator 
devices.

.20 System architectural design shall eliminate dependence upon any single device for alarm 
reporting and control execution. Each DDC Controller shall operate independently by 
performing its own specified control, alarm management, operator I/O, and data collection. 
The failure of any single component or network connection shall not interrupt the execution of 
any control strategy, reporting, alarming and trending function, or any function at any operator 
interface device.

.21 DDC Controllers shall be able to access any data from, or send control commands and alarm 
reports directly to, any other DDC Controller or combination of controllers on the network 
without dependence upon a central or intermediate processing device. DDC Controllers shall 
also be able to send alarm reports to multiple operator workstations without dependence upon 
a central or intermediate processing device.

.22 DDC Controllers shall be able to assign password access and control priorities to each point 
individually. The Logon password (at any PC workstation or portable operator terminal) shall 
enable the operator to monitor, adjust or control only the points that the operator is authorized 
for. All other points shall not be displayed at the PC workstation or portable terminal. 
Passwords and priority levels for every point shall be fully programmable and adjustable.

.23 All DDC controllers shall be installed with 10% spare points (of each type) and 25% spare 
memory capacity for connection of floor work.

.24 Controls vendor must supply licensed copies of all software tools so customer can make all 
future Graphic and programming changes ay no additional costs. i.e Siemens PPCL

1.4 RELATED SECTIONS 

.1 The General Conditions of the Contract, Supplementary Conditions, and General Requirements are 
part of this specification and shall be used in conjunction with this section as part of the contract 
documents.

.2 The following sections constitute related work:
.1 Division 01 
.2 Division 20; Section 20 01 01 General Mechanical Requirements
.3 Division 20; Section 20 05 00 Common Work Results
.4 Division 20; Section 20 90 50 Mechanical – Electrical Equipment Schedule
.5 Division 23; Section 23 05 14 Variable Frequency Drives
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.6 Division 23; Section 23 33 00 Air Duct Accessories

.7 Division 23; Section 23 34 00 HVAC Fans

.8 Division 23; Section 23 36 00 Air Terminal Units

.9 Division 23; Section 23 73 00 Custom Air Handling Units

.10 Division 23; Section 23 81 26 Split Air Conditioning and Heat Pump Systems

.11 Division 23; Section 23 81 29 Variable Refrigerant Flow Systems

.12 Division 23; Section 23 82 00 Terminal Heat Transfer Units

.13 Division 23; Section 23 84 19 Humidifiers, Electronic

.14 Division 25; Section 25 05 00 Common Work Results

.15 Division 25; Section 25 90 00 Sequence of Operations

.16 Division 26 - Electrical

1.5 APPROVED CONTROL SYSTEM CONTRACTORS 

.1 The following are the approved Control System Contractors and Manufacturers:
.1 Siemens Canada Ltd, Building Technologies Division.

1.6 QUALITY ASSURANCE 

.1 Codes
.1 Perform all wiring in accordance with Division 26, OBC, local codes and Owner’s 

requirements.
.2 Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

.3 Comply with NFPA 90A, "Installation of Air Conditioning and Ventilation Systems."

.4 Comply with ASHRAE 135-2010 BACnet: A Data Communication Protocol for Building 
Automation and Control Networks.  

.5 Comply with ASHRAE 90.1-2013 Energy Standard for Buildings Except Low-Rise Residential 
Buildings.  

.6 All equipment shall be UL listed and approved and shall meet with all applicable NFPA 
standards, including UL 916 - PAZX Energy Management Systems, 

.7 Provide written approvals and certifications after installation has been completed.

.8 All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, 
Governing Radio Frequency Electromagnetic Interference and be so labeled.

.9 The manufacturer of the building automation system shall provide documentation supporting 
compliance with ISO-9002 (Model for Quality Assurance in Production, Installation, and 
Servicing) and ISO-140001 (The application of well-accepted business management 
principles to the environment). The intent of this specification requirement is to ensure that the 
products from the manufacturer are delivered through a Quality System and Framework that 
will assure consistency in the products delivered for this project.

.2 Qualifications
.1 The BAS system shall be designed and installed, commissioned and serviced by factory 

trained personnel. BMS contractor shall have an in-place support facility within 50 miles of the 
site with technical staff, spare parts inventory and necessary test and diagnostic equipment. 
The BMS contractor shall provide full time, on site, experienced project manager for this work, 
responsible for direct supervision of the design, installation, start up and commissioning of the 
B.M.S. The Bidder shall be regularly engaged in the installation and maintenance of BMS 
systems and shall have a minimum of ten (10) years of demonstrated technical expertise and 
experience in the installation and maintenance of B.M.S. systems similar in size and 
complexity to this project. 

.2 The BMS contractor shall be the Manufacturer, NO Distributors are allowed.

.3 Materials and equipment shall be the catalogued products of manufacturers regularly engaged 
in production and installation of automatic temperature control systems and shall be 
manufacturer's latest standard design that complies with the specification requirements.

.4 The manufacturer of the building automation system shall provide documentation supporting 
compliance with ISO-9002 (Model for Quality Assurance in Production, Installation, and 
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Servicing) and ISO-140001 (The application of well-accepted business management 
principles to the environment). The intent of this specification requirement is to ensure that the 
products from the manufacturer are delivered through a Quality System and Framework that 
will assure consistency in the products delivered for this project.

.5 This system shall have a documented history of compatibility by design for a minimum of 15 
years. Future compatibility shall be supported for no less than 10 years. Compatibility shall be 
defined as the ability to upgrade existing field panels to current level of technology, and 
extend new field panels on a previously installed network. Compatibility shall be defined as 
the ability for any existing field panel microprocessor to be connected and directly 
communicate with new field panels without bridges, routers or protocol converters. 

1.7 SUBMITTALS 

.1 Provide a complete submittal with all controls system information for approval before construction 
starts.  Include the following:

.1 Sequence of Operations.
.1 Written sequence of operations for all equipment and/or systems.

.2 Schematic Flow Diagrams:
.1 Schematic flow diagrams showing fans, coils, dampers, valves, and control devices.

.3 Wiring Diagrams:  
.1 Power, signal, and control wiring. Detail the wiring of the control devices and the 

panels.  Show point-to-point wiring from field devices to the control panel.  Show 
point-to-point wiring of hardwired interlocks.  Show a ladder diagram or schematic of 
wiring internal to the panels, including numbered terminals.  Clearly designate wiring 
that is done at a factory, at a panel shop or in the field.  

.2 Starter and variable frequency drive wiring details of all automatically controlled 
motors.

.4 Control Panels:
.1 Details of control panel faces, including sizes, controls, instruments, and labeling.

.5 Schedule of Dampers & Actuators:
.1 Schedule of dampers and actuators including size, leakage, and flow characteristics. 

If dampers are furnished by other, submit a damper actuator schedule coordinating 
actuator sizes with the damper schedule.

.6 Network Riser Diagram:
.1 Network riser diagram showing wiring types, network protocols, locations of floor 

penetrations and number of control panels.  Label control panels with network 
addresses and BACnet device instance numbers.  Show all routers, switches, hubs 
and repeaters.

.7 Points List:
.1 Point list for each system controller including both inputs and outputs (I/O), point 

numbers, controlled device associated with each I/O point, and location of I/O device.
.8 Floor Plans:

.1 Reduced size floor plan drawings showing locations of control panels, thermostats 
and any devices mounted in occupied space.

.9 Product Data:  
.1 Include manufacturer's technical literature for each control device indicated, labeled 

with setting or adjustable range of control.  Indicate dimensions, capacities, 
performance characteristics, electrical characteristics, finishes for materials, and 
installation and startup instructions for each type of product indicated.  Submit a write-
up of the application software that will be used on the operator workstation including 
revision level, functionality and software applications required to meet the 
specifications.  

.10 PICS:
.1 Submit BACnet Protocol Implementation Conformance Statements (PICS) for all 

direct digital controllers, software and other system components that will communicate 
on the BAS utilizing BACnet.  

.11 Testing / Commissioning Check-Lists:



Scanlon Creek Nature Center Section 25 30 00
2450 Line 9 Controls and Instrumentation
Bradford, ON Page 5

V&R Project No. 23-088  Issued for Addendum ME-02 October 23, 2024

.1 Submit blank field check-out and commissioning test reports, customized for each 
panel or system, which will be filled out by the technician during start-up.

.2 Sample Graphics:
.1 After the BAS system is approved for construction, submit sample graphics for typical systems 

for approval.  Print and submit the graphics that the operator will use to view the systems, 
change setpoints, modify parameters and issue manual commands.  Programming shall not 
commence until typical graphics are approved.

.3 Operation and Maintenance Data: 
.1 In addition to items specified in Division 1 Section "Operation and Maintenance Data," include 

the following:
.1 Product data with installation details, maintenance instructions and lists of spare parts 

for each type of control device.
.2 Keyboard illustrations and step-by-step procedures indexed for each operator 

function.
.3 Inspection period, cleaning methods, cleaning materials recommended and calibration 

tolerances.
.4 Calibration records and list of set points.

1.8 PROJECT RECORD DOCUMENTS

.1 Project Record Documents: 
.1 Submit record copy (as-built) documents upon completion of installation. Submittal shall 

consist of:
.2 Project Record Drawings. 

.1 As-built versions of the submittal shop drawings provided as AutoCAD compatible files in 
electronic format and as 11 x 17 inch prints.

.3 Testing and Commissioning Reports and Checklists. 
.1 Completed versions of reports, checklists, and trend logs used to meet requirements in the 

Control System Demonstration and Acceptance section of this specification.
.4 Operation and Maintenance (O & M) Manual: 

.1 As-built versions of the submittal product data.

.2 Names, addresses, and 24-hour telephone numbers of installing contractors and service 
representatives for equipment and control systems.

.3 Operator’s Manual with procedures for operating control systems, logging on and off, handling 
alarms, producing point reports, trending data, overriding computer control, and changing 
setpoints and variables.

.4 Programming manual or set of manuals with description of programming language and of 
statements for algorithms and calculations used, of point database creation and modification, 
of program creation and modification, and of editor use.

.5 Engineering, installation, and maintenance manual or set of manuals that explains how to 
design and install new points, panels, and other hardware; how to perform preventive 
maintenance and calibration; how to debug hardware problems; and how to repair or replace 
hardware.

.6 Documentation of all programs created using custom programming language, including 
setpoints, tuning parameters, and object database.

.7 Graphic files, programs, and database on electronic media. 

.8 List of recommended spare parts with part numbers and suppliers.

.9 Complete original-issue documentation, installation, and maintenance information for 
furnished third-party hardware, including computer equipment and sensors.

.10 Complete original original-issue copies of furnished software, including operating systems, 
custom programming language, operator workstation software, and graphics software.

.11 Licenses, guarantees, and warranty documents for equipment and systems.
.5 Operating manual to serve as training and reference manual for all aspects of day-to-day operation 

of the system. As a minimum include the following:
.1 Sequence of operation for automatic and manual operating modes for all building systems. 

The sequences shall cross-reference the system point names.
.2 Description of manual override operation of all control points in system.
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.3 BMS system manufacturers complete operating manuals.
.6 Provide maintenance manual to serve as training and reference manual for all aspects of day-to-day 

maintenance and major system repairs. As a minimum include the following:
.1 Complete as-built installation drawings for each building system.
.2 Overall system electrical power supply schematic indicating source of electrical power for 

each system component. Indicate all battery backup provisions.
.3 Photographs and/or drawings showing installation details and locations of equipment.
.4 Routine preventive maintenance procedures, corrective diagnostics troubleshooting 

procedures, and calibration procedures.
.5 Parts list with manufacturer's catalog numbers and ordering information.
.6 Lists of ordinary and special tools, operating materials supplies and test equipment 

recommended for operation and servicing.
.7 Manufacturer's operation, set-up, maintenance and catalog literature for each piece of 

equipment.
.8 Maintenance and repair instructions.
.9 Recommended spare parts.

.7 Provide Programming Manual to serve as training and reference manual for all aspects of system 
programming. As a minimum include the following:

.1 Complete programming manuals, and reference guides.

.2 Details of any custom software packages and compilers supplied with system.

.3 Information and access required for independent programming of system.

1.9 WARRANTY 

.1 Warrant labor and materials for specified control system free from defects for a period of 12 months 
after final acceptance. Failures on control systems that include all computer equipment, transmission 
equipment and all sensors and control devices during warranty period shall be adjusted, repaired, or 
replaced at no additional cost or reduction in service to Owner. Respond during normal business 
hours within 24 hours of Owner's warranty service request.

1.10 DELIVERY, STORAGE, AND HANDLING

.1 Factory-Mounted Components:  
.1 Where control devices specified in this Section are indicated to be factory mounted on 

equipment, arrange for shipping of control devices to unit manufacturer.  
.2 VAV controllers and damper actuators shall be shipped to the VAV manufacturer’s factory for 

factory installation as specified in section 23 36 00 Air Terminal Units.
.2 Deliver, store, protect, and handle products to site under provisions of the contract Documents. 

Coordinate all site delivers with Construction project Manager.
.3 Protect products from construction operations, dust, and debris, by storing materials inside, 

protected from weather in a conditioned space. 

1.11 COORDINATION

.1 Coordinate IP drops, network connections, user interfaces, firewall, etc with Owner’s IT 
representative.  

.2 Coordinate location of thermostats, humidistats, panels, and other exposed control components with 
plans and room details before installation.

.3 Coordinate equipment with Division 28 "Fire Alarm" to achieve compatibility with equipment that 
interfaces with that system.

.4 Coordinate power for control units and operator workstation with electrical contractor and cover any 
costs (specific to BAS but unknown to other disciplines during design stage) not currently included 
under Division 26.

.5 Coordinate equipment with provider of starters and drives to achieve compatibility with motor starter 
control coils and VFD control wiring.

.6 Coordinate scheduling with the mechanical contractor and general contractor.  Submit a schedule for 
approval based upon the installation schedule of the mechanical equipment.  

.7 Coordinate installation of taps, valves, airflow stations, etc. with the mechanical contractor.
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.8 Products Furnished but Not Installed Under This Section 
.1 Temperature Sensor Wells and Sockets
.2 Pressure Sensor Wells and Sockets
.3 Differential Pressure Transmitters
.4 Dampers where specified
.5 Airflow Stations
.6 Terminal Unit Controls

.9 Products Installed but Not Furnished Under This Section 
.1 Humidifier accessories such as humidistat and flow switch
.2 Electric duct heater temperature sensor and flow switch.

1.12 OWNERSHIP OF PROPRIETARY MATERIAL 

.1 Project specific software and documentation shall become Owner's property. This includes, but not 
limited to:

.1 Graphics

.2 Record drawings

.3 Database

.4 Application programming code
2 PRODUCTS

2.1 SYSTEM DESCRIPTION

.1 The Building Automation System (BAS) contractor shall furnish and install a networked system of 
HVAC controls.  The contractor shall incorporate direct digital control (DDC) for VRF system, DOAS, 
humidifier, VAV terminal boxes, heaters, fans, domestic hot water system, fire water tank, and 
lighting control system.  

.2 Provide networking to DDC equipment using industry accepted communication standards.  System 
shall utilize BACnet communication according to ANSI/ASHRAE standard 135-2010 for 
interoperability with smart equipment, for the main IP communication trunk to the BAS Server and for 
peer-to-peer communication between DDC panels and devices.  The system shall not be limited to 
only standard protocols but shall also be able to integrate to a wide variety of third-party devices and 
applications via drivers and gateways. 

.3 Provide standalone controls where called for on the drawings or Sequences.

.4 The BAS shall be the Siemens APOGEE system as manufactured by Siemens

2.2 BUILDING AUTOMATION SYSTEM NETWORK

.1 All networked control products provided for this project shall be comprised of an industry standard 
open protocol internetwork.  Communication involving control components (i.e. all types of controllers 
and operator interfaces) shall conform to ASHRAE 135-2010 BACnet standard.  Networks and 
protocols proprietary to one company or distributed by one company are prohibited.

.2 Access to system data shall not be restricted by the hardware configuration of the building 
management system. The hardware configuration of the BMS network shall be totally transparent to 
the user when accessing data or developing control programs.  

.1 Software applications, features, and functionality, including administrative configurations, shall 
not be separated into several network control engines working together.    

.3 Provide at a minimum 1 operator interface to be designated as the BAS Server with server 
application software.  Additional operator interfaces shall use operator workstation licenses or 
connect via a thick or thin-client application.  

.4 BAS Server shall be capable of simultaneous direct connection and communication with BACnet/IP, 
OPC and TCP/IP corporate level networks without the use of interposing devices.

.5 Any break in Ethernet communication from the server to the controllers on the Primary Network shall 
result in a notification at the server.

.6 Any break in Ethernet communication between the server and standard client workstations on the 
Primary Network shall result in a notification at each workstation.

.7 The network architecture shall consist of three levels of networks:
.1 The Management Level Network (MLN) shall utilize BACnet/IP over Ethernet along with other 
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standardized protocol, such as web services, html, JAVA, SOAP, XML, etc., to transmit data 
to non-BAS software applications and databases.  The BAS Server and Operator 
Workstations shall reside on this level of the network architecture.

.2 The Automation Level Network (ALN) shall utilize BACnet/IP over Ethernet.  It shall connect 
BACnet Building Controllers to the BAS Server and Operator Workstations.  Controllers for 
central plant equipment and large infrastructure air handlers shall reside on the ALN backbone 
BACnet/IP network.  Provide network media converters, routers and switches as necessary 
for a complete network.

.3 The Floor Level Network shall utilize BACnet/IP over Ethernet or BACnet MS/TP over RS-485 
to connect all of the DDC-controlled terminal heating and cooling equipment on a floor or in a 
system that are controlled with BACnet Advanced Application Controllers or BACnet 
Application Specific Controllers.  FLN devices are networked to a router that connects to the 
Automaton Level Network backbone.  Provide hard wired points where specified. 

.8 The primary backbone network between the building level controllers, BAS Server and Operator 
Workstations shall be based upon BACnet/IP.  Ethernet Network switches shall be strategically 
placed through the building to cover several floors or several mechanical rooms that are within 300 ft 
wiring-feet of each other.  

.9 Use fiber optic cabling for all Ethernet runs longer than 300 ft.

.10 Provide a router for each RS-485 subnetwork to connect them to the base building backbone level 
network.  The router shall connect BACnet MS/TP subnetworks to BACnet over Ethernet.  Routers 
shall be capable of handling all of the BACnet BIBBs that are listed for the controller that reside on 
the subnetwork.  

.11 The Building Level Controllers shall be able to support subnetwork protocols that may be needed 
depending on the type of equipment or application.  Subnetworks shall be limited to:

.1 BACnet MS/TP

.2 Apogee FLN

.3 Modbus
.12 BACnet MSTP Setup rules

.1 Addressing for the MSTP devices shall start at 00 and continue sequentially for the number of 
devices on the subnetwork.

.2 No gaps shall be allowed in the addresses.  

.3 Set the MaxMaster property to the highest address of the connected device.  

.4 MaxMaster property shall be adjusted when devices are added to the subnetwork.
.13 Provide all communication media, connectors, repeaters, bridges, switches, and routers necessary 

for the internetwork.
.14 Controllers and software shall be BTL listed at the time of installation.  
.15 The system shall meet 8peer-to-peer communication services such that the values in any one 

BACnet Building Controller or BACnet Advanced Application Controller can be read or changed from 
all other controllers without the need for intermediary devices.  The software shall provide 
transparent transfer of all data, control programs, schedules, trends, and alarms from any one 
controller through the internetwork to any other controller, regardless of subnetwork routers. 

.16 Systems that use variations of BACnet using Point-to-Point (PTP) between controllers, gateways, 
bridges or networks that are not peer-to-peer are not allowed.

.17 Remote Communications: Provide a TCP/IP compatible communication port for connection to the 
Owner’s network for remote communications.  Provide coordination with the Owner for addressing 
and router configuration on both ends of the remote network.

.18 The system shall be installed with a 10% spare capacity on each subnetwork for the addition of 
future controllers.  

.19 Distributed Control Requirements:
.1 The loss of any one DDC controller shall not affect the operation of other HVAC systems, only 

for the points connected to the DDC controller.
.2 The system shall be scalable in nature and shall permit expansion of both capacity and 

functionality through the addition of sensors, actuators, DDC Controllers, and operator 
devices.

.3 System architectural design shall eliminate dependence upon any single device for alarm 
reporting and control execution. Each DDC Controller shall operate independently by 
performing its own specified control, alarm management, operator I/O, and data collection. 
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The failure of any single component or network connection shall not interrupt the execution of 
any control strategy, reporting, alarming and trending function, or any function at any operator 
interface device.

.4 DDC Controllers shall be able to access any data from, or send control commands and alarm 
reports directly to, any other DDC Controller on the network without dependence upon a 
central processing device. DDC Controllers shall also be able to send alarms to multiple 
operator workstations without dependence upon a central or intermediate processing device.

.5 Operators shall have the ability to make database changes at the central system server while 
operator workstations are on-line without disrupting other system operations.

.6 The DDC control panel shall be mounted in the same mechanical room as the equipment 
being controlled, or an adjacent utility room.   

.7 Multiple systems can be programmed on the same controller as long as they are in the same 
room.  Systems on separate floors shall have separate controllers.  

.8 Remote sensors shall be wired to the control panel of the equipment it is controlling, not 
across the network. 

.9 Signals to remote motor control centers shall be hard wired to the control panel, not across 
the network.

2.3 MATERIALS

.1 All products used in this project installation shall be new and currently manufactured and shall have 
been applied in similar installations. Do not use this installation as a product test site unless explicitly 
approved in writing by Owner or Owner's representative. Spare parts shall be available for at least 
five years after completion of this contract.

2.4 OPERATOR WORKSTATION

.1 Provide a PC-based workstation with all required software, hardware, and server for use in 
accessing all the information on the BAS system. 

.2 The system shall be capable of supporting an unlimited number of clients using a standard web 
browser such as Internet Explorer, Chrome or Firefox.

2.5 DIRECT DIGITAL CONTROLLER SOFTWARE

.1 Provide a full capability user license to the owner for the operator to be able to see, modify, create, 
upload, download and save control programs to the DDC controllers.  

.2 The software program shall be provided as an integral part of DDC Controllers and shall not be 
dependent upon any higher-level computer or another controller for execution.

.3 The software application shall be accessible from a PC using the Windows environment but shall use 
all of its own services and data files so as to not be susceptible to Microsoft Windows operating 
systems-based viruses.

.4 The software shall be provided with an interactive HELP function to assist operators with syntax, 
abbreviations, commands and saving programs.

.5 Point naming and communication format:
.1 All points, panels, and programs shall be identified by a 30-character name. All points shall 

also be identified by a 16-character point descriptor. The same names shall be displayed at 
both Building Controller and the Operator Interface. 

.2 All digital points shall have a consistent, user-defined, two-state status indication with 8 
characters minimum (e.g., Summer, Enabled, Disabled, Abnormal).

.3 The Building Controller Software shall be capable of BACnet communications. The BACnet 
Building Controller (B-BC) shall have demonstrated interoperability during at least one BTL 
Interoperability Workshop, have demonstrated compliance to BTL through BTL listing and 
shall substantially conform to BACnet Building Controller (B-BC) device profile as specified in 
ANSI/ASHRAE 135-2004, Annex L.

.6 System Security
.1 User access shall be secured using individual security passwords and usernames.
.2 Passwords shall restrict the user to the objects, applications, and system functions as 

assigned by the system manager.
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.3 Building Controllers shall be able to assign a minimum of 50 passwords access and control 
priorities to each point individually. The logon password (at any Operator Interface or portable 
operator terminal) shall enable the operator to monitor, adjust and control only the points that 
the operator is authorized for. All other points shall not be displayed at the Operator Interface 
or portable terminal. Passwords and priorities for every point shall be fully programmable and 
adjustable.

.4 User Log On/Log Off attempts shall be recorded.

.5 The system shall protect itself from unauthorized use by automatically logging off following the 
last keystroke. The delay time shall be user definable.

.6 Use of workstation resident security as the only means of access control is not an acceptable 
alternative to resident system security in the DDC controller software.

.7 User Defined Control Applications:  The applications software shall program DDC routines to meet 
the sequences of operations.  

.1 Building Controllers shall have the ability to perform energy management routines including 
but not limited to time-of-day scheduling, calendar-based scheduling, holiday scheduling, 
temporary schedule overrides, start stop time optimization, automatic daylight savings time 
switch over, night setback control, enthalpy switch over, peak demand limiting, temperature-
compensated duty cycling, heating/cooling interlock, supply temperature reset, priority load 
shedding, and power failure restart.

.2 The Building Controllers shall have the ability to perform the following pretested control 
algorithms:
.1 Two position with differential control and time delays
.2 Floating control
.3 Proportional control
.4 Proportional plus integral control
.5 Proportional, integral, plus derivative control
.6 Automatic tuning of control loops
.7 Model-free adaptive control
.8 Start Stop Time Optimization

.3 Controllers shall be able to execute custom, job-specific processes defined by the user, to 
automatically perform calculations and special control routines.

.4 Each controller shall support plain language text comment lines in the operating program to 
allow for quick troubleshooting, documentation, and historical summaries of program 
development.

.8 Peer-to-peer access to other DDC controllers
.1 It shall be possible to use any actual or virtual point data or status, any system calculated 

data, a result from any process, or any user-defined constant in any controller in the system.
.2 Any process shall be able to issue commands to points in any and all other controllers in the 

system.
.3 Processes shall be able to generate operator messages and advisories to other operator I/O 

devices.  A process shall be able to directly send a message to a specified device or cause 
the execution of an advanced annunciation feature, such as:
.1 Generate a report 
.2 Annunciate an alarm
.3 Issue a text message or email

.9 Alarm Management
.1 Alarm management shall be provided within the controller software to monitor and direct alarm 

information to operator devices. 
.2 Each Building Controller shall perform distributed, independent alarm analysis, minimize 

network traffic and prevent alarms from being lost. At no time shall the Building Controllers 
ability to report alarms be affected by either operator or activity at a PC workstation, local I/O 
device or communications with other panels on the network.

.3 Conditional alarming shall allow generation of alarms based upon user defined multiple 
criteria.

.4 An Alarm “shelving” feature shall be provided to disable alarms during testing. (Pull the Plug, 
etc.).

.5 Binary Alarms. Each binary alarm object shall be set to alarm based on the operator-specified 
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state. Provide the capability to automatically and manually disable alarming.
.6 Analog Alarms. Each analog alarm object shall have both high and low alarm limits. Alarming 

must be able to be automatically and manually disabled.
.7 All alarm shall include the point's user-defined language description and the time and date of 

occurrence.
.8 Alarm reports and messages shall be routed to user-defined list of operator workstations, or 

other devices based on time and other conditions.  An alarm shall be able to start programs, 
print reports, be logged in the event log, generate custom messages, and display graphics.

.9 The user shall be able to add a 200-character alarm message to each alarm point to more 
fully describe the alarm condition or direct operator response.  Each Building Controller shall 
be capable of storing a library of at least 50 alarm messages. Each message may be 
assigned to any number of points in the Controller.

.10 Operator-selected alarms shall be capable of initiating a trigger to an advanced annunciation, 
such as text, email, etc.

.11 An alarm history log shall report the start of the alarm condition, acknowledgement by a user 
and return of the alarm to normal condition. 

.10 Scheduling:
.1 Provide a comprehensive menu driven program to automatically start and stop designated 

multiple objects or events in the system according to a stored time.
.2 Schedules shall reside in the building controller and shall not rely on external processing or 

network.
.3 It shall be possible to define a group of objects as a custom event (i.e., meeting, athletic 

activity, etc.). Events can then be scheduled to operate all necessary equipment 
automatically.

.4 For points assigned to one common load group, it shall be possible to assign variable time 
delays between each successive start and/or stop within that group.

.5 The operator shall be able to define the following information:
.1 Time, day
.2 Commands such as on, off, auto, etc.
.3 Time delays between successive commands.
.4 There shall be provisions for manual overriding of each schedule by an authorized 

operator.
.6 It shall be possible to schedule calendar-based events up to one year in advance based on 

the following:
.1 Weekly Schedule. Provide separate schedules for each day of the week. Each of 

these schedules should include the capability for start, stop, optimal start, optimal 
stop, and night economizer. When a group of objects are scheduled together as an 
Event, provide the capability to adjust the start and stop times for each member.

.2 Exception Schedules. Provide the ability for the operator to designate any day of the 
year as an exception schedule. Exception schedules may be defined up to a year in 
advance. Once an exception schedule is executed, it will be discarded and replaced 
by the standard schedule for that day of the week.

.11 Peak Demand Limiting (PDL):
.1 The Peak Demand Limiting (PDL) program shall limit the consumption of electricity to prevent 

electrical peak demand charges.
.2 PDL shall continuously track the amount of electricity being consumed, by monitoring one or 

more electrical kilowatt-hour/demand meters. These meters may measure the electrical 
consumption (kWh), electrical demand (kW), or both.

.3 PDL shall sample the meter data to continuously forecast the demand likely to be used during 
successive time intervals.

.4 If the PDL forecasted demand indicates that electricity usage is likely to exceed a user preset 
maximum allowable level, then PDL shall automatically shed electrical loads.

.5 Once the demand peak has passed, loads that have been shed shall be restored and returned 
to normal control.

.12 Temperature-compensated duty cycling
.1 User defined conditions shall be able to initiate a Duty Cycle Control Program. 
.2 The Duty Cycle Control Program (DCCP) shall be configured to periodically stop and start 
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loads according to various patterns.
.3 The loads shall be cycled such that there is a net reduction in both the electrical demands and 

the energy consumed.
.13 Automatic Daylight Savings Time Switchover. The system shall provide automatic time adjustment 

for switching to/from Daylight Savings Time.
.14 Night setback control. The system shall provide the ability to automatically adjust setpoints for night 

control.
.15 Enthalpy switchover (economizer). The Building Controller Software (BCS) shall control the position 

of the air handler relief, return, and outside air dampers. If the outside air dry bulb temperature falls 
below changeover setpoint the BCS will modulate the dampers to provide 100 percent outside air. 
The user will be able to quickly change over to an economizer system based on dry bulb 
temperature and will be able to override the economizer cycle and return to minimum outside air 
operation at any time.

.16 Control Loop Algorithm
.1 Provide a PID (proportional-integral-derivative) closed-loop control algorithm with direct or 

reverse action and anti-windup. The algorithm shall calculate a time-varying analog value that 
is used to position an output or stage a series of outputs. The controlled variable, setpoint, 
and weighting parameters shall be accessible from the operator workstation.  

.17 Adaptive Loop Tuning
.1 Building Controllers shall also provide high resolution sampling capability for verification of 

DDC control loop performance. Documented evidence of tuned control loop performance shall 
be provided on a monthly, seasonal, quarterly, annual period.

.2 For Model-Free Adaptive Control loops, evidence of tuned control loop performance shall be 
provided via graphical plots or trended data logs. Graphical plots shall minimally include 
depictions of setpoint, process variable (output), and control variable (e.g., temperature). 
Other parameters that may influence loop control shall also be included in the plot (e.g., fan 
on/off, mixed-air temp).

.3 For PID control loops, operator-initiated automatic and manual loop tuning algorithms shall be 
provided for all operator-selected PID control loops. Evidence of tuned control loop 
performance shall be provided via graphical plots or trended data logs for all loops.
.1 In automatic mode, the controller shall perform a step response test with a minimum 

one-second resolution, evaluate the trend data, calculate the new PID gains and input 
these values into the selected LOOP statement.

.2 Loop tuning shall be capable of being initiated either locally at the Building Controller, 
from a network workstation or remotely using dial-in modems. For all loop tuning 
functions, access shall be limited to authorized personnel through password 
protection.

.18 Logic programming:  Provide a software routine that can build ladder logic to control using many 
conditional statements.  

.1 The logic programming syntax shall be able to combine ladder logic with other software 
features, such as combining status, scheduling, PDL and alarm conditions into one conditional 
decision.  

.2 Logic programming shall be able to reference conditions in any other controller in the system.  
.19 Staggered Start:

.1 This application shall prevent all controlled equipment from simultaneously restarting after a 
power outage. The order in which equipment (or groups of equipment) is started, along with 
the time delay between starts, shall be user definable in an application and shall not require 
written scripts or ladder logic.  

.2 Upon the resumption of power, each Building Controller shall analyze the status of all 
controlled equipment, compare it with normal occupancy scheduling and turn equipment on or 
off as necessary to resume normal operations.

.20 Totalization Features:
.1 Run-Time Totalization. Building Controllers shall automatically accumulate and store run-time 

hours for all digital input and output points. A high runtime alarm shall be assigned, if required, 
by the operator. 

.2 Consumption totalization. Building Controllers shall automatically sample, calculate and store 
consumption totals on a daily, weekly or monthly basis for all analog and digital pulse input 
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type points.
.3 Event totalization. Building Controllers shall have the ability to count events such as the 

number of times a pump or fan system is cycled on and off. Event totalization shall be 
performed on a daily, weekly or monthly basis for all points. The event totalization feature 
shall be able to store the records associated with events before reset.

.21 Data Collection:
.1 A variety of historical data collection utilities shall be provided to manually or automatically 

sample, store, and display system data for all points.
.2 Building Controllers shall store point history data for selected analog and digital inputs and 

outputs:
.3 Any point, physical or calculated may be designated for trending. Any point, regardless of 

physical location in the network, may be collected and stored in each Building Controllers 
point group.

.4 Two methods of collection shall be allowed:  either by up to four pre-defined time intervals or 
upon a pre-defined change of value. Sample intervals of l minute to 7 days shall be provided. 

.5 Each Building Controller shall have a dedicated RAM-based buffer for trend data and shall be 
capable of storing a minimum of 10,000 data samples. 

.6 Trend data shall be stored at the Building Controllers and uploaded to the workstation when 
retrieval is desired. Uploads shall occur based upon either user-defined interval, manual 
command or when the trend buffers are full. All trend data shall be available for use in third-
party personal computer applications.

2.6 BACnet BUILDING CONTROLLERS 

.1 Provide all necessary hardware for a complete operating system as required. The Building Controller 
shall be able to operate as a standalone panel and shall not be dependent upon any higher-level 
computer or another controller for operation.

.2 Basis of design is Siemens PX Modular and Compact Controllers (PXC). 

.3 This controller shall have the BTL listing and meet the BACnet device profile of a Building Controller 
(B-BC) and shall support the following BACnet BIBBs:

.1 Data Sharing
.1 Data Sharing-Read Property-Initiate, Execute (DS-RP-A,B)
.2 Data Sharing-Read Property Multiple- Initiate, Execute (DS-RPM-A,B)
.3 Data Sharing-Write Property- Initiate, Execute (DS-WP-A,B)
.4 Data Sharing-Write Property Multiple- Execute (DS-WPM-B)
.5 Data Sharing-COV- Initiate, Execute (DS-COV-A,B)
.6 Data Sharing-COV-Unsolicited- Initiate, Execute (DS-COVU-A,B)

.2 Scheduling
.1 Scheduling-Internal- Execute (SCHED-I-B)
.2 Scheduling-External- Execute (SCHED-E-B)

.3 Trending
.1 Trending-Viewing and Modifying Trends - Initiate (T-VMT-A)
.2 Trending-Viewing and Modifying Trends Internal- Execute (T-VMT-I-B)
.3 Trending-Viewing and Modifying Trends-External- Execute (T-VMT-E-B)
.4 Trending-Automated Trend Retrieval- Execute (T-ATR-B)

.4 Network Management
.1 Network Management-Connection Establishment- Initiate (NM-CE-A)

.5 Alarming
.1 Alarm and Event-Notification- Initiate (AE-N-A)
.2 Alarm and Event-Notification Internal- Execute (AE-N-E-B)
.3 Alarm and Event-Notification External- Execute (AE-N-E-B)
.4 Alarm and Event-ACK- Initiate, Execute (AE-ACK-A,B)
.5 Alarm and Event –Alarm Summary- Execute (AE-ASUM-B)
.6 Alarm and Event –Enrollment Summary- Execute (AE-ESUM-A,B)
.7 Alarm and Event –Information- Initiate, Execute (AE-ESUM-A,B)

.6 Device Management
.1 Device Management-Dynamic Device Binding- Initiate, Execute (DM-DDB-A,B)
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.2 Device Management-Dynamic Object Binding- Initiate, Execute (DM-DOB-A,B)

.3 Device Management-Device Communication Control- Execute (DM-DCC-B)

.4 Device Management-Private Transfer- Initiate, Execute (DM-PT-A,B)

.5 Device Management-Text Message- Initiate, Execute (DM-TM-A,B)

.6 Device Management-Time Synchronization- Execute (DM-TS-B)

.7 Device Management-Reinitialize Device- Execute (DM-RD-B)

.8 Device Management-Backup and Restore- Execute (DM-RD-B)

.9 Device Management-List Manipulation- Execute (DM-RD-B)

.10 Device Management-Object Creation and Deletion- Execute (DM-OCD-B)
.7 The Building Level Controller shall support the following Data Link Layers:

.1 BACnet IP Annex J

.2 BACnet IP Annex J Foreign Device

.3 MS/TP Master (Claus 9)
.8 The Building Level Controller shall be able to interact with all of the BACnet objects in the 

controllers.  In addition, the software shall be able to support the following objects as they 
relate to features in the workstation software:
.1 Calendar – Creatable, Deletable
.2 Command – Creatable, Deletable
.3 Event Enrollment – Creatable, Deletable
.4 Notification Class – Creatable, Deletable
.5 Schedule - Creatable, Deletable

.9 The Building Level Controller shall support transmitting and receiving segmented messages.
.1 The Building Level Controller shall have the capability to be the BACnet/IP Broadcast 

Management Device (BBMD) and support foreign devices.  
.2 The Building Level Controller shall have the capability to act as a BACnet router 

between MS/TP subnetworks and BACnet/IP.  
.4 This level of controller shall be used for the following types of systems:

.1 Systems with over 24 input/output points
.5 Computing power and memory minimum:

.1 A 32 bit, stand alone, multi tasking, multi user, real-time 100MHz digital control 
microprocessor module.

.2 Inputs shall be 16-bit minimum analog-to-digital resolution 

.3 Outputs shall be 10-bit minimum digital-to-analog resolution

.4 Memory module (24 Megabyte, minimum) to accommodate all Primary Control Panel software 
requirements, including but not limited to, its own operating system and databases (see 
Controllers Software section), including control processes, energy management applications, 
alarm management applications, historical/trend data for points specified, maintenance 
support applications, custom processes, operator I/O, dial up communications.

.5 Real time clock and battery

.6 Data collection/ Data Trend module sized for 10,000 data samples.

.7 Flash Memory Firmware:  Each Building Level Control Panel shall support firmware upgrades 
without the need to replace hardware.

.6 Onboard or Modular hardware and connections:
.1 Primary Network communication module, if needed for primary network communications.
.2 Secondary Network communication module, if needed for secondary network 

communications.
.3 RJ45 port 10/100Mbaud
.4 RS485 ports for subnetworks and point expansion
.5 Man to Machine Interface port (MMI)
.6 USB Port

.7 Input and Output Points Hardware
.1 Input/output point modules as required including spare capacity.
.2 Input/output point modules shall have removable terminal blocks.
.3 Monitoring of the status of all hand off auto switches.  
.4 Monitoring of all industry standard types of analog and digital inputs and outputs, without the 

addition of equipment to the primary control panel.
.5 Local status indication for each digital input and output for constant, up to date verification of 
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all point conditions without the need for an operator I/O device.  Each primary control panel 
shall perform diagnostics on all inputs and outputs and a failure of any input or output shall be 
indicated both locally and at the operator workstation.

.6 Graduated intensity LEDs or analog indication of value for each analog output.

.7 Optional HOA (hand-off-auto module) with software configurability and LED status indicators.
.8 Code compliance

.1 Approvals and standards: UL916; CE; FCC

.2 Provide UL864-UUKL where called for in the sequences of operations.
.9 Accessories:

.1 Appropriate NEMA rated metal enclosure.

.2 Power supplies as required for all associated modules, sensors, actuators, etc.
.10 The operator shall have the ability to manually override automatic or centrally executed commands 

at the primary control panels via local, point discrete, on board hand/off/auto operator override 
switches.  If on board switches are not available, provide separate control panels with HOA switches.  
Mount panel adjacent to primary control panel.  Provide hand/off/auto switch for each digital output, 
including spares.  

.11 Each Building Level Control Panel shall continuously perform self diagnostics on all hardware 
modules and network communications.  The System Level Control Panel shall provide both local and 
remote annunciation of any detected component failures, low battery conditions or repeated failure to 
establish communication with any system. 

.12 Panel setup, point definitions and sequencing diagrams shall be backed up on EEPROM memory.  

.13 Power loss. In the event of the loss of power, there shall be an orderly shutdown of all Building 
Controllers to prevent the loss of database or operating system software. Non-volatile memory shall 
be incorporated for all critical controller configuration data and battery backup shall be provided to 
support the real-time clock and all volatile memory for a minimum of 30 days.

.14 Building Level control panels shall provide at least two serial data communication ports for operation 
of operator I/O devices such as industry standard printers, operator terminals, modems and portable 
laptop operator's terminals.  Primary control panels shall allow temporary use of portable devices 
without interrupting the normal communications, operation of permanently connected modems, 
printers or terminals.

.15 Building Level Controllers shall have the capability to serve as a gateway between Modus 
subnetworks and BACnet objects.  Provide software, drives and programming.

.16 Isolation shall be provided at all primary control panel terminations, as well as all field point 
terminations to suppress induced voltage transients consistent with IEEE Standards 587 1980.

.17 Spare Capacity:  Provide enough inputs and outputs to handle the equipment shown to be “future” 
on drawings and 10% more of each point type. Provide all hardware modules, software modules, 
processors, power supplies, communication controllers, etc. required to ensure adding a point to the 
spare point location only requires the addition of the appropriate sensor/actuator and field 
wiring/tubing.  

.18 Environment. 
.1 Controller hardware shall be suitable for the anticipated ambient conditions.
.2 Controllers used outdoors and/or in wet ambient conditions shall be mounted within 

waterproof enclosures and shall be rated for operation at 0°C to 49°C (32°F to 120°F).
.3 Controllers used in conditioned space shall be mounted in dust-proof enclosures and shall be 

rated for operation at 0°C to 49°C (32°F to 120°F).
.4 Controller hardware shall be optionally suitable for rooftop environments. 

.19 Immunity to power and noise. 
.1 Controller shall be able to operate at 90% to 110% of nominal voltage rating and shall perform 

an orderly shutdown below 80% nominal voltage. 
.2 Operation shall be protected against electrical noise of 5 to 120 Hz and from keyed radios up 

to 5 W at 1 m (3 ft). 
.3 Isolation shall be provided at all primary network terminations, as well as all field point 

terminations to suppress induced voltage transients consistent with:
.1 RF-Conducted Immunity (RFCI) per ENV 50141 (IEC 1000-4-6) at 3V.
.2 Electro Static Discharge (ESD) Immunity per EN 61000-4-2 (IEC 1000-4-2) at 8 kV air 

discharge, 4 kV contact.
.3 Electrical Fast Transient (EFT) per EN 61000-4-4 (IEC 1000-4-4) at 500V signal, 1 kV 
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power.
.4 Output Circuit Transients per UL 864 (2,400V, 10A, 1.2 Joule max).

.4 Isolation shall be provided at all Building Controller’s AC input terminals to suppress induced 
voltage transients consistent with:
.1 IEEE Standard 587 1980
.2 UL 864 Supply Line Transients
.3 Voltage Sags, Surge, and Dropout per EN 61000-4-11 (EN 1000-4-11)

2.7 BACnet APPLICATION SPECIFIC CONTROLLERS (DXR)

.1 Each Application Specific Controller shall operate as a stand alone controller capable of performing 
its user selectable control routines independently of any other controller in the system. Each 
Application Specific Controller shall provide standard applications and programmability to provide 
both reliability and flexibility. Each application specific controller shall be a microprocessor based, 
multi tasking, digital control processor.

.2 Basis of design is the programmable Siemens DXR controller. 

.3 Configurable control applications. Each Application Specific Controller model must have a set of pre-
loaded, selectable and field-adjustable control applications appropriate for the secondary HVAC 
equipment that the controller model is intended to control.  Specific applications must be configurable 
to meet the user's control strategy requirements, allowing for additional system flexibility. 

.4 Programmability: Application Specific Controllers shall be programmable. Program language shall be 
graphical.

.5 The Application Specific Controller shall include all point inputs and outputs necessary to perform the 
specified HVAC control sequences.  The controller shall accept input and provide output signals that 
comply with industry standards.  Controllers utilizing proprietary control output signals shall not be 
acceptable.  Controllers shall provide outputs utilized either for two-state, modulating floating, or 
proportional control, allowing for additional system flexibility.

.1 Analog inputs shall be software configurable to accept sensors using 0-10v (such as RH or 
CO2 sensors), NTC3k, NTC10k, NTC100k, Ni1000, PT1K 385, and resistance sensors of 
1000Ω, 2500 Ω, 10K Ω, and 100k Ω .  24vDC power to drive active sensors shall be an option 
available from the controller. 

.2 Digital input

.3 Analog Outputs shall support 0-10v HVAC control signals.

.4 Digital outputs shall be AC 24V high-side switching triacs, able to switch loads of 250 mA / 6 
VA per output.

.5 Every installed Application Specific Controller shall be prepared for the addition of occupancy, 
CO2 and humidity sensors 

.6 Additional sensors and output modules for occupancy, lighting and shade control within the 
same space as the HVAC control shall be connected as needed via a sub-network connection 
on each Application Specific Controller

.7 The Application Specific Controller shall be compatible with a Siemens Room Unit which 
combines a display with CO2, temperature and humidity sensing in 1 wall device.

.8 The Application Specific Controller shall be compatible with a Siemens Room Unit which 
combines a display with temperature sensing and configurable switches for lighting, shade 
and scene control in 1 wall device. 

.6  Application Specific Controller communication 
.1 Communication over floor level network shall be BACnet over MS/TP.
.2 A maximum of 96 controllers may be configured on individual BACnet MS/TP networks. 
.3 Each controller that uses BACnet IP shall provide at least two Ethernet ports allowing the 

controllers to be wired in a daisy-chain configuration of up to at least 20 controllers per chain, 
utilizing standard Ethernet cables of up to 300ft in length between each controller.

.7 The Application Specific Controller shall have the BTL listing and meet the BACnet device profile of 
an Application Specific Controller (B-ASC) as specified in ANSI/ASHRAE 135-2012. The controller 
shall support the following BACnet BIBBs: 

.1 Data Sharing
.1 DS-RP-A: Data Sharing – Read Property-A
.2 DS-RP-B: Data Sharing – Read Property-B
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.3 DS-RPM-A: Data Sharing – Read Property Multiple-A

.4 DS-RPM-B: Data Sharing – Read Property Multiple-B

.5 DS-WP-A: Data Sharing – Write Property-A

.6 DS-WP-B: Data Sharing – Write Property-B

.7 DS-WPM-A: Data Sharing – Write Property Multiple-A

.8 DS-WPM-B: Data Sharing – Write Property Multiple-B

.9 DS-COV-A: Data Sharing – Change of Value -A

.10 DS-COV-B: Data Sharing – Change of Value -B

.11 DS-COVP-A: Data Sharing – Change of Value Property -A

.12 DS-COVP-B: Data Sharing – Change of Value Property –B
.2 Alarm and Event

.1 AE-N-I-B: Alarm and Event – Notification Internal-B 

.2 AE-ACK-B: Alarm and Event – ACK-B

.3 AE-ASUM-B: Alarm and Event – Alarm Summary-B

.4 AE-ESUM-B: Alarm and Event – Enrollment Summary-B

.5 AE-INFO-B: Alarm and Event – Information-B 

.6 AE-EL-I-B: Alarm and Event – Event Log Internal-B
.3 Trending

.1 T-VMT-I-B: Trending – Viewing and Modifying Internal-B

.2 T-ATR-B: Trending – Automated Trend Retrieval-B
.4 Device Management

.1 DM-DDB-A: Device Management – Dynamic Device Binding-A

.2 DM-DDB-B: Device Management – Dynamic Device Binding-B

.3 DM-DOB-B: Device Management – Dynamic Object Binding-B

.4 DM-DCC-B : Device Management – Device Communication Control-B

.5 DM-TS-B: Device Management – Time Synchronization-B

.6 DM-UTC-B: Device Management – UTC Time Synchronization-B

.7 DM-RD-B: Device Management – Reinitialize Device-B 

.8 DM-BR-B: Device Management – Backup and Restore-B

.9 DM-R-B: Device Management – Restart-B

.10 DM-LM-B : Device Management – List Manipulation-B
.8 The Application Specific Controller shall support the following Data Link Layers:

.1 BACnet MS/TP Master (Clause 9)

.2 BACnet IP, Foreign Device
.9 The Application Specific Controller shall provide for control of each piece of equipment, including, but 

not limited to the following: 
.1 Variable Air volume (VAV)
.2 Electric reheat Coils (RH)
.3 Fan Coil Units 
.4 Air Conditioners
.5 Heaters
.6 DX cooling and chilled water coils

.10 All VAV applications must support the following options (where appropriate):
.1 Demand Control Ventilation using CO2 measurement
.2 Minimum ventilation control and flow set points configurable for each application operating 

mode
.3 Auxiliary/Base-board/Radiator heating, valve, two position or modulating and electric.
.4 Fault Detection for automatic change to pressure dependent control.
.5 Built in air balancing support.
.6 User initiated rapid ventilation to assist in purging the space for a configurable time with a 

separate flow set point
.7 Occupancy sensor 

2.8 CONTROL PANELS

.1 Controllers in mechanical rooms shall be mounted in NEMA 12 enclosures.

.2 Controllers in areas where moisture is a concern shall be mounted in NEMA 12 enclosures.
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.3 Controllers installed outdoors shall be mounted in NEMA 4X enclosures.  Provide heaters where 
freezing temperatures are normally experienced.

.4 Mount on walls at an approved location or provide a free-standing rack.  

.5 Panels shall be constructed of 16-gauge, furniture-quality steel, or extruded-aluminum alloy, totally 
enclosed, with hinged doors and keyed lock and with ANSI 61 gray polyester-powder painted finish, 
UL listed.  Provide common keying for all panels.

.6 Provide power supplies for control voltage power.  

.7 Dedicate 1 power supply to the DDC controller.  Other devices shall be on a separate power supply 
unless the power for the control device is derived from the controller terminations.  

.8 Power supplies for controllers shall be a transformer with a fuse or circuit breaker.  Power supplies 
for other devices can be plain transformers.  

.9 All power supplies for 24V low voltage wiring shall be class 2 rated and less than 100VA.  If low 
voltage devices require more amps, then provide multiple power supplies.  If a single device requires 
more amps, then provide a dedicated power supply in a separate enclosure and run a separate, non-
class 2 conduit to the device.   

.10 Surge transient protection shall be incorporated in design of system to protect electrical components 
in all DDC Controllers and operator’s workstations.

.11 All devices in a panel shall be permanently mounted, including network switches, modems, media 
converters, etc.

.12 Provide a pocket to hold documentation. 

2.9 SENSORS

.1 General 
.1 For terminal unit sensors refer to the BACnet Application Specific Controller (DXR) section.
.2 Provide mounting hardware for all devices, including actuator linkages, wells, installation kits 

for insertion devices, wall boxes and fudge plates, brackets, etc. 
.3 If a special tool is required to mount a device, provide that tool.  

.2 Temperature Sensors
.1 All temperature sensors shall meet the following specifications:

.1 Accuracy:  Plus or minus 0.2 percent at calibration point.

.2 Wire:  Twisted, shielded-pair cable.

.3 Vibration and corrosion resistant
.2 Space temperature sensors shall meet the following specifications:

.1 1k ohm Pt RTD.
.3 Insertion Elements in Ducts shall meet the following specifications:  

.1 Single point 1k ohm Pt RTD.

.2 Use where not affected by temperature stratification

.3 The sensor shall reach more that 1/3 the distance from the duct wall

.4 Junction box for wire splices
.4 Averaging Elements in Ducts shall meet the following specifications: 

.1 72 inches (183 cm) long

.2 Flexible

.3 Use where prone to temperature stratification, in front of coils, or where ducts are 
larger than 9 sq. ft.

.4 Junction box for wire splices
.5 Insertion Elements for Liquids shall meet the following specifications:  

.1 1k ohm Pt RTD.

.2 Threaded mounting with matching well

.3 Brass well with minimum insertion length of 2-1/2 inches for pipes up to 4” diameter

.4 Brass well with insertion length of 6 inches for pipes up to 10” diameter

.5 Junction box for wire splices
.6 Outside-Air Sensors 1k ohm Pt RTD

.1 Watertight enclosure, shielded from direct sunlight

.2 Circulation fan

.3 Watertight conduit fitting
.3 Where called for in the sequences of operations, provide the following feature on space sensors and 
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thermostats:
.1 Security Sensors:  Stainless-steel cover plate with insulated back and security screws
.2 Space sensors with setpoint adjust: Plain white plastic cover with slide potentiometer to signal 

a setpoint adjustment to the DDC
.3 Space Sensors with LCD display:  

.1 Operator buttons for adjusting setpoints, setting fans speeds and overriding unit to 
on/off

.2 Graphical LCD icons for signaling heating/cooling mode, fans speed, schedule mode, 
actual temperature and current setpoint

.4 Humidity Sensors shall meet the following specifications:  
.1 Bulk polymer sensor element
.2 Accuracy:  2 percent full range with linear output
.3 Room Sensors:  With locking cover matching room thermostats, span of 0 to 100 percent 

relative humidity
.4 Duct and Outside-Air Sensors:  With element guard and mounting plate, range of 0 to 100 

percent relative humidity
.5 Air Static Pressure Transmitter shall meet the following specifications:  

.1 Non-directional sensor with suitable range for expected input, and temperature compensated.

.2 Accuracy:  2 percent of full scale with repeatability of 0.5 percent.

.3 Output:  4 to 20 mA.

.4 Building Static-Pressure Range:  0 to 60 Pa

.5 Duct Static-Pressure Range:  0 to 1200 Pa
.6 Pressure Transmitters:  Direct acting for gas, liquid, or steam service; range suitable for system; 

proportional output 4 to 20 mA.
.7 Equipment operation sensors as follows:

.1 Status Inputs for Fans:  Differential-pressure switch with adjustable range of 0 to 5 inches wg.

.2 Status Inputs for Pumps:  Differential-pressure switch piped across pump with adjustable 
pressure-differential range of 55 to 400 kPa.

.3 Status Inputs for direct drive electric motors:  Current-sensing relay with current transformers, 
adjustable and sized for 175 percent of rated motor current.

.4 Status inputs for belt drive electric motors: Current sensing transmitter with linear 4-20mA 
output

.8 Electronic Valve/Damper Position indication:  Visual scale indicating percent of travel and 0 to 10 V 
dc, feedback signal.

.9 Air Differential Pressure Switches:  Diaphragm type air differential pressure switches with die cast 
aluminum housing, adjustable setpoint, minimum 5 amp switch rating at 120VAC, SPDT switches, 
and the switch pressure range shall be suited for the application.  Provide Dwyer or equal.  These 
switches shall be utilized for filter status.

.10 Leak detectors: Provide spot leak detectors that can be secured to the floor or secured to a drain 
pan.  The detection shall used a microchip controlled energized probes.  The detector shall operate 
on 24Vor less.  Provide a way to adjust the height of the leak probes.  The SPDT contacts shall be 
inside a watertight enclosure.  

2.10 ELECTRO-MECHANICAL THERMOSTATS

.1 Electric Low-Limit Duct Thermostat:  Snap-acting, single-pole, single-throw, manual- or automatic-
reset switch that trips if temperature sensed across any 12 inches of bulb length is equal to or below 
set point.  Setpoint shall be adjustable.

.1 Bulb Length:  Minimum 20 feet.

.2 Quantity:  One thermostat for every 20 sq. ft. of coil surface.
.2 Electric space thermostats:  Provide a charged element type stat with snap acting SPDT switch.  The 

switch shall be rated for 16A or 1HP at 120V.  
.3 Aquastat:  Provide a charged element type stat with snap acting SPDT switch.  The switch shall be 

rated for 16A or 1HP at 120V.  

2.11 ELECTRONIC ACTUATOR SPECIFICATION
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.1 ELECTRONIC VALVE ACTUATORS
.1 Actuator shall be fully modulating, floating (tri-state), two-position, and/or spring return as 

indicated in the control sequences.  Specified fail safe actuators shall require mechanical 
spring return.

.2 Modulating valves shall be positive positioning, responding to a 2-10VDC or 4-20mA signal.  
There shall be a visual valve position indicator.

.3 The actuator shall have the capability of adding auxiliary switches or feedback potentiometer if 
specified.

.4 Actuator shall provide minimum torque required for proper valve close-off.  The actuator shall 
be designed with a current limiting motor protection.  A release button (clutch) or handle on 
the actuator shall be provided to allow for manual override (except when actuator is spring 
return type).

.5 Actuators shall be UL listed.
.2 ELECTRONIC DAMPER ACTUATORS

.1 Actuator shall be direct coupled (over the shaft), enabling it to be mounted directly to the 
damper shaft without the need for connecting linkage.  The actuator-to-shaft clamp shall use a 
"V" bolt and "V" shaped, toothed cradle to attach to the damper shaft for maximum holding 
strength.  Single bolt or set screw type fasteners are not acceptable.

.2 Actuator shall have electronic overload or digital rotation sensing circuitry to prevent damage 
to the actuator throughout the rotation of the actuator.  End switches to deactivate the actuator 
at the end of rotation or magnetic clutch are not acceptable.

.3 For power-failure/safety applications, a mechanical, spring return mechanism shall be used.

.4 Actuators with spring return mechanisms shall be capable of either clockwise or 
counterclockwise spring return operation by simply changing the mounting orientation.  

.5 Proportional actuators shall accept a 2-10VDC, 4-20mA signal, or be of the 2 point floating 
type and provide a 2-10VDC actuator position feedback signal.

.6 All actuators shall have an external manual gear release (clutch) or manual crank to aid in 
installation and for allowing manual positioning when the actuator is not powered.

.7 All actuators shall have an external direction of rotation switch to aid in installation and to 
allow proper control response.

.8 Actuators shall be provided with a factory-mounted 3-foot electrical cable and conduit fitting to 
provide easy hook-up to an electrical junction box.

.9 Actuators shall be listed under Underwriters Laboratories Standard 873 and Canadian 
Standards Association.  They must be manufactured under ISO 9001.

2.12 COMMUNICATION AND CONTROL WIRING

.1 General: 
.1 Provide copper wiring, plenum cable, and raceways as specified in the applicable sections of 

Division 26 unless otherwise noted herein.
.2 All insulated wire to be copper conductors, UL labeled for 90°C minimum service.

.2 Wire Sizing and Insulation
.1 Wiring shall comply with minimum wire size and insulation based on services listed below:

.1 Service Minimum Gage/Type Insulation Class

.2 AC 24V Power 12 Ga Solid 600 Volt

.3 DC 24V Power 10 Ga Solid 600 Volt

.4 Class 1  14 Ga Stranded 600 Volt

.5 Class 2  18 Ga Stranded 300 Volt

.6 Class 3  18 Ga Stranded 300 Volt
.2 Provide plenum-rated cable when open cable is permitted in supply or return air plenum 

where allowed per execution specifications defined in Paragraph 3.07  
.3 Power Wiring: 

.1 115V power circuit wiring above 100 feet distance shall use minimum 10 gage.  

.2 24V control power wiring above 200 feet distance shall use minimum 12 gage.
.4 Control Wiring: 

.1 Digital Input/Output wiring shall use Class 2 twisted pair, insulated.

.2 Analog inputs shall use Class 2 twisted shielded pair, insulated and jacketed and require a 
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grounded shield.
.3 Actuators with tri-state control shall use 3 conductor with same characteristics

.5 Communication Wiring
.1 Ethernet Cable shall be minimum CAT5
.2 Secondary level network shall be 24 gage, TSP, low capacitance cable

.6 Approved Cable Manufacturers: 
.1 Wiring from the following manufacturers which meet the above criteria shall be acceptable:

.1 Anixter

.2 Belden

.3 Cerco

3 EXECUTION

3.1 EXAMINATION

.1 The project plans shall be thoroughly examined for control device and equipment locations. Any 
discrepancies, conflicts, or omissions shall be reported to the architect/engineer for resolution before 
rough-in work is started.

.2 The contractor shall inspect the site to verify that equipment may be installed as shown. Any 
discrepancies, conflicts, or omissions shall be reported to the engineer for resolution before rough-in 
work is started.

.3 The contractor shall examine the drawings and specifications for other parts of the work. If head 
room or space conditions appear inadequate-or if any discrepancies occur between the plans and 
the contractor's work and the plans and the work of others-the contractor shall report these 
discrepancies to the engineer and shall obtain written instructions for any changes necessary to 
accommodate the contractor's work with the work of others.

3.2 PROTECTION:

.1 The contractor shall protect all work and material from damage by its employees and/or 
subcontractors and shall be liable for all damage thus caused.

.2 The contractor shall be responsible for its work and equipment until finally inspected, tested, and 
accepted. 

3.3 INSTALLATION

.1 Provide all relays, switches, and all other auxiliaries, accessories and connections necessary to 
make a complete operable system in accordance with the sequences specified.  All field wiring shall 
be by this contractor.

.2 Install controls so that adjustments and calibrations can be readily made.  Controls are to be installed 
by the control equipment manufacturer.

.1 Mount surface-mounted control devices on brackets to clear the final finished surface on 
insulation.

.2 Install equipment level and plumb.

.3 Install control valves horizontally with the power unit up.

.4 Unless otherwise noted, install wall mounted thermostats and humidistat 60” above the floor 
measured to the center line of the instrument, or as otherwise directed by the Architect.  

.5 Install averaging elements in ducts and plenums in horizontal crossing or zigzag pattern.

.6 Install outdoor sensors in perforated tube and sunshield.

.7 Install damper motors on outside of duct in protected areas, not in locations exposed to 
outdoor temperatures.

.8 Install labels and nameplates on each control panel listing the name of the panel referenced in 
the graphics and a list of equipment numbers served by that panel.

.9 Furnish hydronic instrument wells, valves, and other accessories to the mechanical contractor 
for installation.

3.4 GRAPHIC DISPLAY GENERATION
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.1 All workstation(s) shall be provided with color graphics. All workstation(s) software shall include a 
graphical viewing and control environment and definition and construction of dynamic color graphic 
displays.

.2 Provide a main default screen showing the basic layout of the building.  Each color graphic screen 
shall have transfer links to allow the building operator to transfer between system associated screens 
(both forward and backward), as well as a transfer link back to the main default screen.

.3 Basic CAD floor plans with layers for walls, windows, low pressure ductwork only, supply diffusers 
and room numbers shall be provided for all terminal units. Floor plans shall show the location of each 
space temperature sensor with a dashed line to the associated terminal unit. Display in real time the 
difference between the space temperature and the current setpoint.  

.1 Display the
.1 cooling %, 
.2 heating % (if applicable) 
.3 current CFM of each terminal unit. 

.2 Provide a transfer link for each terminal unit to allow the operator to access the flow graphic 
for each individual terminal unit. Use a different color to shade the background area for each 
part of a floor plan graphic served by a different air handling unit.

.4 All control set points shall be easily adjustable from the system’s color graphic screen by operators 
with the proper access level. Each controlled point on the BAS operator workstation color graphic 
screens shall have the set point indicated along with the actual controlled variable reading (preferred 
set point on top and actual reading on bottom). All points shall indicate the associated engineering 
unit. All analog outputs points shall indicate engineering units such as “%-open” or “%-closed” as 
required by the application. All normally-closed or normally-open points shall indicate the normal 
position (such as “N.C.” or “N.O.” next to the controlled device).

.5 Provide system color graphics for each HVAC system and for each electrical, plumbing and/or piping 
system that is monitored and/or controlled by the BMS.  Provide scaled floor plans indicating 
equipment location, service, and system data as required. 

.6 Provide color graphic floor plan displays and system schematics for each piece of mechanical 
equipment, including but not limited to air handling units, chilled water systems and hot water 
systems to optimize system performance analysis and speed alarm recognition.

.7 The operator interface shall allow users to access the various system schematics and floor plans via 
a graphical penetration scheme, menu selection or text-based commands.

.8 Dynamic temperature values, humidity values, flow values and status indication shall be shown in 
their actual respective locations and shall automatically update to represent current conditions 
without operator intervention.

.9 The windowing environment of the PC operator workstation(s) shall allow the user to simultaneously 
view several graphics at a time to analyze total building operation or to allow the display of a graphic 
associated with an alarm to be viewed without interrupting work in progress.

.1 Graphic generation software shall be provided to allow the user to add, modify or delete 
system graphic displays via an off the shelf graphics package similar to MicroGraphix 
Designer.

.2 Provide libraries of pre-engineered screens and symbols depicting standard air handling unit 
components (e.g., fans, cooling coils, filters, dampers, etc.), complete mechanical systems 
(e.g., constant volume-terminal reheat, VAV, etc.) and electrical symbols.

.3 Graphical displays can be created to represent any logical grouping of system points or 
calculated data based upon building function, mechanical system, building layout or any other 
logical grouping of points which aids the operator in the analysis of the facility.

.10 Provide an automatically updated, dynamic display of the site-specific BMS architecture indicating 
the status of primary and secondary controllers, PC workstation(s)and networks.

.11 Provide a separate dynamic display page of each HVAC (AHU, AC, chiller, cooling tower, fuel oil, 
etc.), electrical, and/or plumbing system connected to the BMS.

.12 Provide a separate dynamic display page of each piece of terminal equipment (VAV box, fan coil 
unit, etc.) connected to the BMS. 

.13 Provide an additional (10) separate dynamic, graphic display pages at each workstation as required 
by the operating staff to further assist in daily system operations.

.14 Graphics shall incorporate all system integration points communicated via hardware or software 
gateways and/or interfaces.  Origin of information shall be transparent to the operator and shall be 
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controlled, displayed, trended, etc. as if the points were hardwired to the BMS.
.15 Each graphic shall have a “BACK” button and a “HOME” or “MAIN” button located in the same 

location on all graphics.
.16 The operator shall be able to clearly distinguish the difference between the following types of points 

on a graphic either by color, shape, icon or text lable:
.1 Real-time sensor reading
.2 Setpoint
.3 Manually set vs. program set Setpoint
.4 Real-time output reading
.5 Manually Overridden or commanded output vs program set output
.6 Status feedback from a piece of equipment vs the output command

.17 When the operator selects a graphic from a menu or a hyperlink, the system shall also make the 
following adjustments for the operator:

.1 Highlight the system name on the system tree

.2 Highlight the controller name on the network tree

.3 Make appear links to additional information associated with the data on the graphic, such as:
.1 Adjustable modes of operation
.2 Setpoints
.3 Alarm statuses
.4 Trend logs

.4 Make appear links to additional information associated with the system on the graphic, such 
as:
.1 Controls as-built schematics and wiring diagrams
.2 As-built Sequence of Operation
.3 Mechanical drawings
.4 Electrical drawings

.18 For control loops that have a 4-point setpoint reset schedule, the operator shall have access to 
adjust the 4 points in the graphics.  Provide a separate graphic with the 4 adjustable data points and 
a line graph with labels vertices showing the scale of the reset ramp.  Display the current calculated 
output setpoint.  

.19 Integration graphics shall be representative of personnel standing in front of equipment. The 
graphics for equipment specified in the Building Systems Integration paragraph shall be 
representative of the manufacturers’ local display panel and each shall be completely operable from 
the computer workstation.

3.5 ELECTRICAL WIRING SCOPE

.1 This contractor shall be responsible for power that is not shown on the electrical drawings, to 
controls furnished by this contractor.  If power circuits are shown on the electrical drawings, this 
contractor shall continue the power run to the control device.  If power circuits are not shown, this 
contractor shall coordinate with the electrical contractor to provide breakers at distribution panels for 
power to controls.  This contractor is then responsible for power from the distribution panel. 

.1 Coordinate panel locations.  If enclosures for panels are shown on the electrical drawings, 
furnish the enclosures according to the electrician’s installation schedule.  

.2 This contractor shall not be responsible for power to control panels and control devices that 
are furnished by others, unless it is part of the control interlock wiring.  

.3 Refer to Coordination section for what devices this contractor is responsible to mount and 
which are turned over to others to mount. 

.4 This contractor shall be responsible for wiring of any control device that is furnished as part of 
this section of specification.

.5 Interlock wiring shall be run in separate conduits from BAS associated wiring.

.6 Provide network wiring for equipment that is called to be integrated to the BAS.

3.6 ELECTRICAL WIRING AND CONNECTION INSTALLATION

.1 All low voltage control wiring shall be class 2.  Control wiring that is not class 2 shall be run in 
separate conduits from class 2 wiring. 
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.2 Floor level network wiring between terminal units can be combined with thermostat and other low 
voltage wiring in the same conduit.  All other network wiring shall be in dedicated conduits.  

.3 Install raceways, boxes, and cabinets according to Division 26 Section "Raceways and Boxes."

.4 Install building wire and cable according to Division 26 Section "Conductors and Cables."

.5 Installation shall meet the following requirements:
.1 Conceal cable and conduit, except in mechanical rooms and areas where other conduit and 

piping are exposed.
.2 Install exposed cable in raceway or conduit.
.3 Install concealed cable using plenum rated cable which need not be in conduit.
.4 Bundle and harness multiconductor instrument cable in place of single cables where several 

cables follow a common path.
.5 Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against 

abrasion.  Tie and support conductors.
.6 Number-code or color-code conductors for future identification and service of control system, 

except local individual room control cables.
.7 All wiring in lab areas shall be in conduit.  
.8 All unsupported risers shall be rigid steel conduit.  Supported risers shall be EMT.

.6 Rigid conduit shall be steel, hot dip galvanized, threaded with couplings, ¾ inch minimum size, 
manufactured in accordance with ANSI C-80-1.   Electrical metallic tubing (EMT) with compression 
fittings or intermediate metallic conduit (IMC) may be used as conduit or raceway where permitted by 
the NEC.  

.7 Concealed control conduit and wiring shall be provided in all spaces except in the Mechanical 
Equipment Rooms and in unfinished spaces.  Install in parallel banks with all changes in directions 
made at 90-degree angles.

.8 Install conduit adjacent to machine to allow service and maintenance.

.9 Connect manual-reset limit controls independent of manual-control switch positions.  Automatic duct 
heater resets may be connected in interlock circuit of power controllers.

.10 Connect hand-off-auto selector switches to override automatic interlock controls when switch is in 
hand position.

.11 Ground equipment.

3.7 COMMUNICATION WIRING

.1 All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer’s installation 
recommendations for all communication cabling.

.2 Do not install communication wiring in raceway and enclosures containing Class 1 wiring.

.3 Maximum pulling, tension, and bend radius for cable installation, as specified by the cable 
manufacturer, shall not be exceeded during installation.

.4 Contractor shall verify the integrity of the entire network following the cable installation. Use 
appropriate test measures for each particular cable.

.5 Cable bundling:
.4 RS485 cabling run open air in accessible areas can be bundled with other class 2 low voltage 

cabling.
.5 RS485 cabling run between terminal units in conduits above ceilings or under floors or in 

inaccessible areas can be bundled with other class 2 low voltage cabling.
.6 RS485 cabling run between floors shall be in a communication only conduit.
.7 RS485 conduit run long distances between utility rooms or between buildings shall be in a 

communication only conduit.  
.8 Ethernet cabling shall be in a communication only conduit.  
.9 Ethernet and RS485 can be run together.
.10 Fiber optics can be run with Ethernet and RS485 cabling as long as the conduit is bent to fiber 

optic standards and junction boxes are sized for fiber optic use.  
.6 RS485 Cabling

.1 RS485 cabling shall be used for BACnet MS/TP networks. 

.2 RS485 shall use low capacitance, 20-24 gauge, twisted shielded pair.  

.3 The shields shall be tied together at each device.

.4 The shield shall be grounded at one end only and capped at the other end.
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.5 Provide end of line (EOL) termination devices at each end of the RS485 network or 
subnetwork run, to match the impedance of the cable, 100 to 120ohm. 

.7 Ethernet Cabling
.1 Ethernet shall not be run with any Class 1 or low voltage Class 2 wiring.
.2 CAT6, unshielded twisted pair (UTP) cable shall be used for BAS Ethernet.
.3 Solid wire shall be used for long runs, between mechanical rooms and between floors.  

Stranded cable can be used for patch cables and between panels in the same mechanical 
room up to 50 feet away.  

.4 When the BAS Ethernet connects to an Owner’s network switch, document the port number 
on the BAS As-builts.

.8 Fiber-Optic Cabling
.1 Maximum pulling tensions as specified by the cable manufacturer shall not be exceeded 

during installation. Post-installation residual cable tension shall be within cable manufacturer’s 
specifications.

.2 All cabling and associated components shall be installed in accordance with manufacturers’ 
instructions. Minimum cable and unjacketed fiber bend radii, as specified by cable 
manufacturer, shall be maintained.

.3 All terminations shall be made into a patch panel, designed for such use. Free air terminations 
with patch panels are prohibited.

.9 When a cable enters or exits a building, a lightning arrestor must be installed between the lines and 
ground. The lighting arrestor shall be installed according to the manufacturer’s instructions.

.10 All runs of communication wiring shall be unspliced length when that length is commercially 
available.

.11 All communication wiring shall be labeled to indicate origination and destination data.

.12 Grounding of coaxial cable shall be in accordance with OBC regulations article on “Communications 
Circuits, Cable, and Protector Grounding.”

3.8 IDENTIFICATION

.1 Permanent warning labels shall be affixed to all equipment that can be automatically started by the 
DDC system.

.1 Labels shall use white lettering (12-point type or larger) on a red background.

.2 Warning labels shall read as follows: C A U T I O N This equipment is operating under 
automatic control and may start or stop at any time without warning. Switch disconnect to “Off” 
position before servicing.

.2 Permanent warning labels shall be affixed to all motor starters and all control panels that are 
connected to multiple power sources utilizing separate disconnects.

.1 Labels shall use white lettering (12-point type or larger) on a red background.

.2 Warning labels shall read as follows: C A U T I O N This equipment is fed from more than one 
power source with separate disconnects. Disconnect all power sources before servicing.

.3 Control Equipment and Device labeling:
.1 Labels and tags shall match the unique identifiers shown on the as-built drawings. 
.2 All Enclosures shall be labeled to match the as-built drawing by either control panel name or 

the names of the DDC controllers inside. 
.3 All sensors and actuators not in occupied areas shall be tagged. 
.4 Airflow measurement arrays shall be tagged to show flow rate range for signal output range, 

duct size, and pitot tube AFMS flow coefficient. 
.5 Duct static pressure taps shall be tagged at the location of the pressure tap. 
.6 Each device inside enclosures shall be tagged.  
.7 Terminal equipment need only have a tag for the unique terminal number, not for each device.  

Match the unique number on:
.1 First, the design drawings, or
.2 Second, the control as-builts, or 
.3 Third, the DDC addressing scheme

.2 Tags on the terminal units shall be displayed on the Operator Workstation Graphics.   
.4 Tags shall be mechanically printed on permanent adhesive backed labeling strips, 12 point height 

minimum.
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.5 Manufacturers’ nameplates and UL or CSA labels are to be visible and legible after equipment is 
installed.

.6 Identification of Wires
.1 Tag each wire with a common identifier on each end of the wire, such as in the control panel 

and at the device termination.  
.2 Tag each network wire with a common identifier on each end.  
.3 Tag each 120V power source with the panel and breaker number it is fed by. 

.7 Identification of Conduits:
.1 Identify the low voltage conduit runs as BAS conduit, power feeds not included. 
.2 Identify each electric box, junction box, utility box and wiring tray with a blue paint mark or 

blue permanent adhesive sticker.  
.3 For conduit runs that run more than 8 ft between junction boxes in 1 room, place a blue 

identifier at least every 8 feet.
.4 Place a blue identifier on each side of where a conduit passed through a wall or other 

inaccessible path.   
.5 Identify all BAS communication conduits the same as above.  

3.9 FIELD QUALITY CONTROL

.1 Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-
assembled components and equipment installation, including piping and electrical connections.  
Report results in writing.

.1 Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
unit operation.  Remove malfunctioning units, replace with new units, and retest.

.2 Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment, and retest.

.3 Calibration test controllers by disconnecting input sensors and stimulating operation with 
compatible signal generator.

.2 Engage a factory-authorized service representative to perform startup service.

.3 Replace damaged or malfunctioning controls and equipment.
.1 Start, test, and adjust control systems.
.2 Demonstrate compliance with requirements, including calibration and testing, and control 

sequences.
.3 Adjust, calibrate, and fine tune circuits and equipment to achieve sequence of operation 

specified.

3.10 SYSTEM CHECKOUT AND STARTUP

.1 Inspect each termination in the MER control panels and devices to make sure all wires are 
connected according to the wiring diagrams and all termination are tight.

.2 After the controls devices and panels are installed and power is available to the controls, perform a 
static checkout of all the points, including the following:

.1 Inspect the setup and reading on each temperature sensor against a thermometer to verify its 
accuracy.

.2 Inspect the setup and reading on each humidity sensor against a hygrometer to verify its 
accuracy.  

.3 Inspect the reading on each CO2 sensor using a calibration kit to verify the sensor range 
accuracy matches the DDC setup.

.4 Inspect the reading of each status switch to verify the DDC reads the open and close 
correctly.

.5 Command each relay to open and close to verify its operation.

.6 Command each 2-position damper actuator to open and close to verify operation.

.7 Command each 2-position valve to open and close to verify operation.

.8 Ramp each modulating actuator to 0%, 25%, 50%, 75% and 100% to verify its operation.

.9 Ramp each modulating output signal, such as a VFD speed, to verify its operation. 

.10 Test each safety device with a real-life simulation, for instance check freezestats with ice 
water, water detectors with water, etc.
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.3 Document that each point was verified and operating correctly.  Correct each failed point before 
proceeding to the dynamic startup.  

.4 Verify that each DDC controller communicates on its respective network correctly.

.5 After all of the points are verified, and power is available to the mechanical system, coordinate a 
startup of each system with the mechanical contractor.  Include the following tests:

.1 Start systems from DDC.

.2 Verify that each setpoint can be met by the system.

.3 Change setpoints and verify system response.

.4 Change sensor readings to verify system response.

.5 Test safety shutdowns.

.6 Verify time delays.

.7 Verify mode changes.

.8 Adjust filter switches and current switches for proper reactions.

.9 Adjust proportional bands and integration times to stabilize control loops.
.6 Perform all program changes and debugging of the system for a fully operational system.  
.7 Verify that all graphics at the operator workstations correspond to the systems as installed.  Verify 

that the points on the screens appear and react properly.   Verify that all adjustable setpoints and 
manual commands operate from the operator workstations.

.8 After the sequence of operation is verified, setup the trends that are listed in the sequence of 
operations for logging and archiving for the commissioning procedure.

3.11 SYSTEM COMMISSIONING, DEMONSTRATION AND TURNOVER

.1 The BAS Contractor shall prepare and submit for approval a complete acceptance test procedure 
including submittal data relevant to point index, functions, sequence, inter-locks, and associated 
parameters, and other pertinent information for the operating system.  Prior to acceptance of the 
BAS by the Owner and Engineer, the BAS contractor shall completely test the BAS using the 
approved test procedure.

.2 After the BAS contractor has completed the tests and certified the BAS is 100% complete, the 
Engineer shall be requested, in writing, to approve the satisfactory operation of the system, sub-
systems and accessories.  The BAS contractor shall submit Maintenance and Operating manuals at 
this time for approval.  An acceptance test in the presence of the Engineer and Owner's 
representative shall be performed.  The Owner will then shake down the system for a fixed period of 
time (30 days).  

.3 The BAS contractor shall fix punch list items within 30 days of acceptance.

.4 When the system performance is deemed satisfactory in whole or in part by these observers, the 
system parts will be accepted for beneficial use and placed under warranty.

3.12 TRAINING

.1 During System commissioning and at such time as acceptable performance of the Building 
Automation System hardware and software has been established, the BAS contractor shall provide 
16 hours of on-site operator instruction to the owner's operating personnel.  Operator instruction 
during normal working hours shall be performed by a competent building automation contractor 
representative familiar with the Building Automation System's software, hardware and accessories.

END OF SECTION
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INSPECTION AUTHORITIES FOR THE AUTHORITY HAVING JURISDICTION.  

15. ALL RETURN FANS, EXHAUST FANS AND SUPPLY FANS TO BE SUSPENDED FROM STRUCTURE c/w VIBRATION ISOLATION AND 
FLEXIBLE DUCT CONNECTIONS.

16. FLEXIBLE DUCTWORK SHALL BE LIMITED TO 3'-0”  IN LENGTH TOTAL FOR ANY RUN OUT. NO FLEXIBLE DUCTWORK SHALL BE 
PERMITTED FOR OFFSETTING OR ELBOWS. NO FLEXIBLE DUCTWORK IN EXPOSED OCCUPIED SPACES.

17. IN ALL INSTANCES THE NEED FOR ACCESS DOORS IN GYPSUM BOARD CEILINGS SHOULD BE AVOIDED IF POSSIBLE. WHERE 
INSTALLATION OF COMPONENTS WHICH REQUIRE ACCESS CANNOT BE AVOIDED, SUBMIT (DIMENSIONED) LAYOUT ON 
ARCHITECTURAL REFLECTED CEILING PLANS TO CONSULTANTS FOR REVIEW PRIOR TO INSTALLATION OF COMPONENTS. 

18. ALL PIPES CONNECTED TO EQUIPMENT SHALL BE PROVIDED WITH SHUT-OFF VALVES SO ISOLATE EQUIPMENT FOR 
MAINTENANCE.

GENERAL NOTES

1. PROVIDE A CLEANOUT AT THE BOTTOM OF EVERY SOIL AND WASTE STACK THAT CONNECTS TO A HORIZONTAL DRAINAGE 
PIPE.  

2. PROVIDE A CLEANOUT FROM EACH PLUMBING FIXTURE WHERE REQUIRED BY ONTARIO BUILDING CODE PART 7 - PLUMBING. 

3. CHECK AND VERIFY LOCATION OF ALL PIPES, DUCTS AND EQUIPMENT WITH ALL OTHER TRADES TO PREVENT 
INTERFERENCE.  REMOVAL OR RELOCATION OF ANY SUCH WORK INTERFERING WITH WORK OF OTHER TRADES IS THE 
RESPONSIBILITY OF THE MECHANICAL TRADE CONCERNED UNLESS OTHERWISE APPROVED IN WRITING. 

4. ALL PLUMBING FIXTURES INCLUDING FLOOR DRAINS TO BE TRAPPED, PRIMED AND VENTED AS REQUIRED BY ONTARIO 
BUILDING CODE, PART 7 -PLUMBING.

5. ALL CONDENSATE LINES TO BE TRAPPED AT UNITS.  REFER TO H.V.A.C.  DRAWINGS FOR DETAIL. 

6. PROVIDE MIN. 2% SLOPE ON ALL HORIZONTAL CONDENSATE LINES. 

7. PROVIDE ACCESS DOORS FOR ALL FLOOR DRAINS RECEIVING CONDENSATE FROM H.V.A.C. EQUIPMENT LOCATED IN 
CONCEALED CEILING SPACE. 

8. FOR EXACT LOCATIONS OF MECHANICAL EQUIPMENT REFER TO H.V.A.C. DRAWINGS.  

9. FOR MOUNTING HEIGHT OF ALL PLUMBING FIXTURES REFER TO ARCHITECTURAL ELEVATION DRAWINGS.  

10. WHENEVER COLD AND HOT WATER DISTRIBUTION TO LAVATORIES IS TO RUN UNDER COUNTER, PIPING DISTRIBUTION IS TO 
BE INSTALLED AS TIGHT TO UNDER SIDE OF THE COUNTER AS POSSIBLE.  

11. PLUMBING VENTS THROUGH ROOF SHALL BE AT LEAST 2'-11" HIGHER OR 11'-6 ”  AWAY FROM ANY OUTDOOR AIR INTAKES, 
OPENABLE WINDOWS OR DOORS.  

12. ALL WATER, SANITARY, SEWER AND VENT COPPER PIPING WITH SOLDER JOINTS SHALL BE LEAD FREE.  

13. DO NOT INSTALL WATER LINES IN OUTSIDE WALL WHERE THEY MAY FREEZE,UNLESS BOTH THE WALL AND THE PIPES ARE 
PROPERLY INSULATED.  

14. EACH GROUP OF PLUMBING FIXTURES SHALL BE EQUIPPED WITH WATER SHUT-OFF VALVES IN THE CEILING SPACE.

15. INSTALL SHUT-OFF VALVES AT EACH PLUMBING FIXTURE.  

16. PROVIDE ALL BACKFLOW PREVENTERS AND VACUUM BREAKERS REQUIRED BY ONTARIO BUILDING CODE AND AUTHORITIES 
HAVING JURISDICTION.  

17. INSTALL STRAINER AND WATER HAMMER ARRESTOR UPSTREAM OF EACH BACKFLOW PREVENTER, UNLESS NOTED 
OTHERWISE.  

18. COLD AND HOT WATER PIPING INSIDE WALLS OR RUNOUTS TO A MAXIMUM LENGTH OF 12' SHALL BE INSULATED WITH AT 
LEAST 1 ”  THICKNESS OF 0.25 BTU-IN/(H. CUBIC FT. DEG. F) CONDUCTIVITY.  

19. HOT WATER PIPING OF SIZE 2.5 ”  AND BIGGER SHALL BE INSULATED WITH AT LEAST 1.5 ”  THICKNESS OF 0.25 BTU-IN/(H. 
CUBIC FT. DEG. F) CONDUCTIVITY AS PER ASHRAE 90.1.  

20. COORDINATE THE INSTALLATION OF CLEANOUTS AND ACCESS TO DOORS WITH ARCHITECTURAL FINISHES TO AVOID 
INTERFERENCE WITH BASE DETAILS.  

GENERAL PLUMBING NOTES

PUMPED CONDENSATEPC

COMBINATION FIRE DAMPER / SMOKE DAMPERFSD

FULL RADIUS DUCT CONNECTION

EXHAUST GRILLE

TAP-IN DUCT CONNECTION

ROUND DUCT CONNECTION

POSITIVE PRESSURE (SUPPLY) DUCT DOWN

POSITIVE PRESSURE (SUPPLY) DUCT DOWN

NEGATIVE PRESSURE (RETURN) DUCT DOWN

NEGATIVE PRESSURE (RETURN) DUCT UP

POSITIVE PRESSURE (SUPPLY) DUCT UP

POSITIVE PRESSURE (SUPPLY) DUCT UP

TURNING VANES

FIRE DAMPER

BALANCING DAMPERBD

MOTORIZED DAMPER

REVERSE ACTING THERMOSTAT
RAT

THERMOSTAT

VARIABLE FREQUENCY DRIVEVFD

FD

SMOKE DAMPERSD

STAINLESS STEELS.S.

M

REFRIGERANT SUCTIONRS

REFRIGERANT LIQUIDRL

PIPING BOTTOM TAKE-OFF

FLANGE

REDUCER

LEGEND OF SYMBOLS

SYMBOL DESCRIPTION

SHADING INDICATES DIFFUSER TO HAVE
BLANK OFF PANEL

CARBON DIOXIDE SENSORCO2

THERMOSTAT C/W TAMPERPROOF COVER

OPEN ENDED DUCT C/W BIRD SCREENOED

LINEAR SUPPLY/RETURN DIFFUSER

DUCT FLEX CONNECTION

SIDEWALL/DUCT MOUNTED SUPPLY GRILLE

CROSSHATCHING ON DUCTWORK INDICATES ACOUSTICALLY
INTERNALLY LINED DUCTWORK

UNDER CUT DOORU/C

TEE

BACK DRAFT DAMPER (GRAVITY)BDD

S FAN SPEED CONTROLLER

T

T

T

F / A FRESH AIR (OUTSIDE AIR)

G / E GENERAL EXHAUST AIR

T / E TOILET (SANITARY) EXHAUST AIR

S / A SUPPLY AIR

R / A RETURN AIR

REFRIGERANT GASRG

RETURN GRILLE

DENOTES EXISTINGEX

PRESSURE REDUCING VALVE (WATER)
PRV

THROTTLING/BALANCING VALVE

FORCEMAIN PIPING (PUMPED DISCHARGE)FM

DOMESTIC HOT WATER RECIRC. PIPING

DOMESTIC HOT WATER PIPING

DOMESTIC COLD WATER PIPING

FEC FIRE EXTINGUISHER - CABINET

FEX FIRE EXTINGUISHER - SURFACE MOUNTED

VTR VENT THROUGH ROOF

HOSE BIBB c/w VACUUM BREAKERHB

NON-FREEZE WALL HYDRANT c/w VACUUM BREAKERNFWH

WATER METERW

CLEANOUT IN LINE OR STACKCO

CLEANOUT IN FLOORCO

ROOF DRAIN ABOVERD

RD ROOF DRAIN

HUB DRAINHD

FFD FUNNEL FLOOR DRAIN

FLOOR DRAINFD

CAPPED PIPE

G NATURAL GAS PIPING

CONDENSATE DRAIN PIPINGC

COMBINED SEWER PIPINGCS

STORM PIPING BELOW GRADE OR FLOORS

STORM PIPING ABOVE FLOORS

SANITARY PIPING BELOW GRADE OR FLOOR

SANITARY PIPING ABOVE FLOOR

PLUMBING VENT PIPINGV

LEGEND OF SYMBOLS

SYMBOL DESCRIPTION

FIXTURE DRAIN OUTLET WITH TRAP

CAP

ISOLATION VALVE

PIPE UP & DOWN

PIPE UP

PIPE DOWN

3-WAY VALVE

SOLENOID VALVE
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SUPPLY AIR OUTLET SCHEDULE

DESCRIPTION MANUFACTURER
MODEL

REFERENCE
TYPE NOMINAL FACE SIZE CONNECTION SIZE AIRFLOW RANGE:

MAXIMUM NOISE
CRITERIA: DBA

SPECIFICATION
REFERENCE

REMARKS

DESIGNATION INCH mm INCH mm CFM l/s

S-1 PRICE SCD
CEILING MOUNT CONE

DIFFUSER
12" x 12" 300 x 300 5"Ø 125Ø 50 - 150 24 - 76 NC 25 23 37 00 -

S-2 PRICE SCD
CEILING MOUNT CONE

DIFFUSER
24" x 24" 600 x 600 6"Ø 150Ø 50 - 180 24 - 85 NC 25 23 37 00 -

S-3 PRICE SCD
CEILING MOUNT CONE

DIFFUSER
24" x 24" 600 x 600 8"Ø 200Ø 150 - 330 76 - 155 NC 25 23 37 00 -

S-4 PRICE SDS / SDAI
CEILING / WALL MOUNT

LINEAR SLOT
2 x 1" SLOT
x 3'-0" LONG

2 x 25MM SLOT
x 900MM LONG

6"Ø 150Ø 120 - 160 55 - 75 NC 25 23 37 00 -

S-5 PRICE -

S-6 PRICE RCDE
EXPOSED ROUND CONE

DIFFUSER
11-1/8"Ø 283Ø 6"Ø 150Ø 80 - 160 37 - 75 NC 25 23 37 00 -

S-7 PRICE LBPH 36" x 4" 900 x 100 159 - 399 75 - 188 NC 25 23 37 00 -

S-8 PRICE DFR
LINEAR RECESSED

DISPACEMENT DIFFUSER
30" x 8" 750 x 200 - - 35 - 80 16 - 38 NC 25 23 37 00 -

S-9 PRICE DFW
IN-WALL DISPACEMENT

DIFFUSER
23" x 48" 575 x 1200 2.5" x 12" 63 x 300 200 - 285 94 - 133 NC 25 23 37 00 -

DEDICATED OUTSIDE AIR SYSTEM SCHEDULE

DESCRIPTION DOAS-1

S
U

P
P

L
Y

 F
A

N

AIRFLOW: CFM 2200 CFM (1037 L/S)

EXTERNAL STATIC PRESS.: IN.WG. 1.25

TOTAL STATIC PRESS.: IN.WG.

MOTOR SIZE: HP / BHP 3.22 / 2.03

MOTOR PERFORMANCE: NOMINAL RPM

R
E

T
/ 

E
X

H
  
F

A
N

AIRFLOW: CFM 2200 CFM (1037 L/S)

EXTERNAL STATIC PRESS.: IN.WG. 0.75

TOTAL STATIC PRESS.: IN.WG.

MOTOR SIZE: HP / BHP

MOTOR PERFORMANCE: NOMINAL RPM

F
IL

T
E

R
S

PRE-FILTER ON SUPPLY MERV-8

FINAL FILTER ON SUPPLY MERV-13

PRE-FILTER ON EXHAUST MERV-8

E
R

W

ENERGY RECOVERY WHEEL SEE ERW SCHEDULE

D
X

  
H

E
A

T
IN

G

AIRFLOW 2200 CFM (1037 L/S)

ENTERING AIR TEMPERATURE 60.5 °F DB

LEAVING AIR TEMPERATURE 101.15 °F DB

HEAT OUTPUT 96.93 MBH

HEAT TRANSFER FLUID R410A / VRF-2

D
X

 C
O

O
L
IN

G
 C

O
IL

AIRFLOW 2200 CFM (1037 L/S)

ENTERING AIR TEMPERATURE 78.7 °F DB / 66.2 °F WB

LEAVING AIR TEMPERATURE @ DX COIL 55.2 °F DB / 52.8 °F WB

LEAVING AIR TEMPERATURE @ HGRH 70 °F DB / 59 °F WB

COIL FACE VELOCITY 400 FPM

TOTAL CAPACITY 89.1 MBH

SENSIBLE CAPACITY 55.9 MBH

HGRH CAPACITY OR HEAT PIPE 43.6 MBH

HEAT TRANSFER FLUID / COMPRESSOR TYPE: R410A / VRF-2

E
L

E
C

. 
U

N
IT

MCA 31.26 A

MOCP 35 A

FLA 25.01 A

VOLTAGE: (V / PH / HZ) 208 / 3 / 60

U
N

IT
 D

A
T

A

DIMENSIONS L X W X H (IN)

WEIGHT 2739 LBS

DISCHARGE DIRECTION: END OR TOP

MANUFACTURER / MODEL REFERENCE SWEGON - GOLD F RX - 014

S
T

A
N

D
A

R
D

 R
A

D
IA

T
E

D
 S

O
U

N
D

P
O

W
E

R
 L

E
V

E
L

 (
D

B
A

)

SF:(IN/OUT) RF:(IN/OUT)

63 83 72

125 78 68

250 74 62

500 72 55

1000 73 51

2000 70 53

4000 64 58

8000 63 57

N
O

T
E

S 1. DOAS-1 INDOOR UNIT MOUNTED ON 4"  HIGH CONCRETE PAD.
2. BAC - NET INTERFACE CONNECTION FOR INTEGRATION TO BAS.
3. REFER TO ERW SCHEDULE FOR ENERGY RECOVERY WHEEL DETAILS.
4. ALLOW FOR INTEGRATION AND FIELD INSTALLATION OF VRF DX COILS   
    AND INTEGRATION VALVE KIT.
5. MANUFACTURER TO PROVIDE TRANSFORMER FOR EQUIPMENT NOT 
    DESIGNED FOR 208/3 PH. ELECTRICIAL CONTRACTOR TO FIELD WIRE.

EXHAUST FAN SCHEDULE

DESCRIPTION SERVICE LOCATION AIR FLOW AIR PRESSURE DROP
ELECTRICAL SOUND POWER LEVELS (dBa) RAD/DISCH MANUFACTURER 

AND
MODEL

FAN TYPE WEIGHT
SPECIFICATIO

N
REFERENCE

REMARKS
MOTOR VOLTAGE FAN RPM DRIVE TYPE CONTROL 63 125 250 500 1000 2000 4000 8000

DESIGNATION CFM l/s IN.WG. kPa HP KW V/PH/HZ LBS

EF-1 CLASSROOM 4 RM 114 ROOF 300 142 0.5 0.12 0.10 0.07 120 / 1 / 60 1679 DIRECT WALL SWITCH 69 75 71 64 62 59 54 48
GREENHECK

G-080-VG
ROOFTOP CENTRIFUGAL 

EXHAUST FAN
50 23 34 00

C/W 18" HIGH ROOF CURB, DISCONNECT,
MOTORIZED DAMPER

ELECTRIC HUMIDIFIER SCHEDULE

DESCRIPTION

STEAM GENERATOR STEAM DISPERSION

SERVICE TYPE

TOTAL 
AIR

FLOW

OUTDOOR
AIRFLOW

DESIRED
RELATIVE
HUMIDITY

REQUIRED
STEAM

CAPACITY
ELECTRICAL

MANUFACTURER
AND MODEL

NON-WETTING
DISTANCE

DUCT DIMENSIONS

# OF TUBES
MANUFACTURER

AND MODEL
SPECIFICATION

REFERENCE

DESIGNATION CFM CFM % RH LB/HR V/PH/HZ KW AMPERAGE MAX. FUSE MM (IN) MM (IN)

H-1 DOAS-1 ELECTRIC 2200 2200 30 24 208 / 3 / 60 8 33.3 VAPORMIST VM8 300 (12) 1 VAPORMIST 23 84 19

NOTES: CONTROLLER, HIGH LIMIT HUMIDISTAT, AIR PROVING SWITCH, STAND TO BE INCULDED BY MANUFACTURER.

DESCRIPTION BC-1 BC-2

TOTAL # OF PORTS (# OF
CONNECTED PORTS)

8 PORTS (7 PORTS USED) 4 PORTS (3 PORTS USED)

ELECTRICAL: V/PH/HZ 208 / 1 / 60 208 / 1 / 60

MCA (A) 0.8 0.4

MOCP (A) 15 15

NET WEIGHT (LBS) 81 81

MODEL REFERENCE DAIKIN  BSF8Q54TVJ DAIKIN  BSF4Q54TVJ

SPECIFICATION REFERENCE 23 81 29 23 81 29

1.  C/W ACOUSTICAL INSULATION
2.  ALL CONNECTIONS/PORTS TO BE SUPPLIED WITH ISOLATION VALVES INCLUDING      
     UNUSED PORTS
3.  C/W CONDENSATE DRAIN (IF REQUIRED BY SPECIFIC MANUFACTURER)

VRF FAN COIL UNIT SCHEDULE

DESCRIPTION FC-1 FC-2 FC-3 FC-4 FC-5 FC-6 FC-7

P
E

R
F

O
R

M
A

N
C

E

AIRFLOW  (MAX CFM) 1,130 1,130 1377 1,377 742 1080 500

EXT. STATIC PRESSURE, (IN.WG RATED/MAX) 0.4/0.8 0.4/0.8 0.4/0.8 0.4/0.8 0.4/0.8 0.4/0.8 0.4/0.8

SOUND PRESS. LEVEL (H/M/L Dba) 36/40/44 36/40/44 35/44/48 35/44/48 33/35/39 36/40/44 43/37

TOTAL HEATING CAPACITY (MBH) 40.00 40.00 54.00 54.00 27.00 40.00 20.00

TOTAL COOLING CAPACITY (MBH) 36.00 36.00 48.00 48.00 24.00 36.00 18.00

SENSIBLE COOLING CAPACITY (MBH) 25.70 25.70 34.80 34.80 16.80 25.70 13.70

E
L

E
C

.

POWER (KW) 0.401 0.401 0.464 0.464 0.257 0.401 0.083

VOLTAGE (V/PH/HZ) 208 / 1 / 60 208 / 1 / 60 208 / 1 / 60 208 / 1 / 60 208 / 1 / 60 208 / 1 / 60 208 / 1 / 60

MCA (A) 3.10 3.10 3.60 3.60 1.90 3.10 0.4

MOCP (A) 15.00 15.00 15.00 15.00 15.00 15.00 15.00

G
E

N
E

R
A

L

DIMENSIONS: H X W X D, (IN) 9-11/16" x 55-1/8" x 31-1/2" 9-11/16" x 55-1/8" x 31-1/2" 9-11/16" x 55-1/8" x 31-1/2" 9-11/16" x 55-1/8" x 31-1/2" 9-11/16" x 39-3/8" x 31-1/2" 9-11/16" x 39-3/8" x 31-1/2" 11-3/8" x 41-3/8" x 9-1/4"

NET WEIGHT, KG (LBS) 101 LBS 101 LBS 104 LBS 104 LBS 82 LBS 101 LBS 31 LBS

DRIVE TYPE Direct, ECM Motor Direct, ECM Motor Direct, ECM Motor Direct, ECM Motor Direct, ECM Motor Direct, ECM Motor Direct, ECM Motor

MODEL REFERENCE: DAIKIN FXMQ36TBVJU DAIKIN FXMQ36TBVJU DAIKIN FXMQ48TBVJU DAIKIN FXMQ48TBVJU DAIKIN FXMQ24TBVJU DAIKIN FXMQ36TBVJU DAIKIN FXAQ18PVJU

SPECIFICATION REFERENCE 23 81 26 23 81 26 23 81 26 23 81 26 23 81 26 23 81 26 23 81 26

N
O

T
E

S

1.  COOLING CAPACITIES ARE NOMINAL EQUIPMENT CAPACITIES BASED ON 80°F DB / 67°F WB INDOOR RETURN AND 95°F DB / 75°F WB OUTDOOR CONDITIONS.  HEATING CAPACITIES ARE NOMINAL EQUIPMENT CAPACITIES BASED ON 70°F DB / 60°F WB INDOOR RETURN AND 47°F DB / 43°F WB OUTDOOR CONDITIONS.
2.  INCLUDE OPTIONAL AUXILLARY HEATING KIT FOR ALL FAN COILS SPECIFIED WITH SUPPLEMENTAL HEATERS FOR COMPLETE CONTROL OF AUXILLARY HEAT SOURCE AS SECOND STAGE OF HEATING FROM LOCAL WALL CONTROLLERS.  REFER TO DRAWINGS FOR AUXILLARY HEATER LOCATIONS.
3.  ALL FAN COILS TO BE EQUIPED WITH INTEGRAL/FIELD INSTALLED CONDENSATE PUMPS. ALL CONDENSATE PUMPS TO BE POWERED FROM INDOOR FAN COIL UNIT.  ALL FIELD POWER AND CONTROL WIRING BY MECHANICAL DIVISION.
4.  FAN COILS TO BE PROVIDED WITH REAR RETURN AND FIELD CONVERTIBLE TO BOTTOM RETURN TO MATCH SITE CONDITIONS.
5.  UNITS TO BE COMPLETE WITH MANUFACTURER'S FILTER BOX AND MERV 13A FILTERS.
6.  VRF SYSTEM TO BE SUPPLIED WITH STAND-ALONE CONTROLS INCLUDING WALL CONTROLLERS AND CENTRAL CONTROLLER WITH GRAPHICAL INTERFACE.  ALL ASSOCIATED WIRING BY MECHANICAL DIVISION 23/25.

EXHAUST AIR INLET SCHEDULE

DESCRIPTION MANUFACTURER
MODEL

REFERENCE
TYPE NOMINAL FACE SIZE AIRFLOW RANGE

MAXIMUM NOISE
CRITERIA:

SPECIFICATION
REFERENCE

REMARKS

DESIGNATION INCH mm CFM l/s

E-1 PRICE 80DAL
CEILING MOUNT EGG

CRATE GRILLE
12" x 12" 300 x 300 50 - 500 25 - 236 NC 25 23 37 00 -

E-2 PRICE RSG
ROUND LOUVERED

GRILLE
12" ROUND 300 ROUND 300 - 500 150 - 250 NC 25 23 37 00 -

VRF CONDENSING UNIT SCHEDULE

DESCRIPTION VRF-1 VRF-2

P
E

R
F

O
R

M
A

N
C

E

RATED COOLING CAPACITY, (BTU/H) 192,000 92,000

COOLING POWER INPUT, (KW)

COOLING EER 12.7 12.5

COOLING IEER 19.0 21.9

216,000 103,000

63,632

HEATING POWER INPUT, KW 7.45

HEATING COP AT 47°F AMBIENT 2.2 3.6

COMPRESSER TYPE INVERTER SCROLL HERMETIC x1 INVERTER SCROLL HERMETIC x1

VRF SYSTEM TYPE: HEAT RECOVERY HEAT RECOVERY

REFRIGERANT TYPE: R410A R410A

E
L

E
C

T
. VOLTAGE: V/PH/HZ 208 / 3 / 60 208 / 3 / 60

MCA (A) 76.5 + 76.5 38.1

MOP (A) 80 + 80 45

G
E

N
E

R
A

L

SOUND PRESSURE LEVEL (dBA) 61

DIMENSIONS: H X W X D, IN (MM) 66.7" x 48.9" x 30.2" 66.7" x 48.9" x 30.2"

NET WEIGHT, LBS 793 + 793 710

MODEL REFERENCE
DAIKIN

RELQ192TATJA (COMBINATION UNIT)
(2 x RELQ96TATJA)

DAIKIN
REYQ96XATJB

SPECIFICATION REFERENCE 23 81 29 23 81 29

N
O

T
E

S

1.  RATED COOLING CONDITIONS BASED ON INDOOR: 80°F (26°C) DBT & 67°F (19°C) WBT, OUTDOOR: 95°F (35°C) DBT & 75°F (24°C) WBT.
2.  RATED HEATING CONDITIONS BASED ON INDOOR: 70F (21C) DBT; OUTDOOR: 47°F (8.3°C) DBT & 43°F (6.1°C) WBT.
3.  PERFORMANCE BASED ON 200 EQUIV. FEET OF HORIZONTAL PIPE. FINAL SELECTIONS SHALL BE CORRECTED FOR ACTUAL PIPE ROUTING.
4.  DISCONNECT (WP) SUPPLIED AND INSTALLED BY ELECTRICAL CONTRACTOR.
5.  INCLUDE SNOW / WIND GUARDS/HOODS ON ALL CONDENSING UNITS.
6.  C/W NON-PENETRATIVE ROOF STANDS (ECO-FOOT OR EQUAL).
7.  C/W REGRIGERANT-COOLED INVERTER TECHNOLOGY. INCLUDE DRAIN PAN HEATERS.
8.  FOR CU-2 - INCLUDE DOAS DX BOX FOR DX AND RH.
9.  INCLUDE CENTRAL CONTROLLER (ITOUCH MANAGER).

HEATING CAPACITY AT 47 F AMBIENT (BTU/H)

HEATING CAPACITY AT -13 F AMBIENT (BTU/H)

VRF BRANCH CONTROLLER SCHEDULE

6.46

RETURN AIR INLET SCHEDULE

DESCRIPTION MANUFACTURER
MODEL

REFERENCE
MOUNTING: NOMINAL FACE SIZE AIRFLOW RANGE

MAXIMUM NOISE
CRITERIA: DBA

SPECIFICATION
REFERENCE

REMARKS

DESIGNATION INCH mm CFM l/s

R-2 PRICE 80DAL
CEILING MOUNT

EGG CRATE GRILLE
12" x 12" 300 x 300 50 - 500 25 - 236 NC 25 23 37 00 -

R-1 PRICE 510Z
WALL MOUNT

LOUVERED GRILLE
24" x12" 600 x 300 540 - 1000 254 - 471 NC 25 23 37 00 -

64

14.4

12.5

3.41

2148

3.16

3.22 / 1.99

176.65 x 67.99 x 55.12

S-10

182,874

2125

H
E

A
T

IN
G

 C
O

IL
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E
L
E

C
T

R
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A
L

 MCA 35 A

MOCP 35 A

FLA 27.79 A

VOLTAGE: (V / PH / HZ) 208 / 3 / 60

650x300 (26x12)

PRICE 540 250 x 150 100 -  340 47 - 160 NC 25 23 37 00 -RESID. SUPPLY GRILLE 10" x 6" - -

HEAVY DUTY LINEAR 
BAR GRILLE

SCD 12" x 12" 300 x 300 140 - 300 66 - 141 NC 25 23 37 00
CEILING MOUNT CONE

DIFFUSER 8"Ø 200Ø

- -

R-3 PRICE 510Z 10" x 6" 250 x 150 100 - 200 47 - 94 NC 25 23 37 00 -
CEILING MOUNT

EGG CRATE GRILLE

R-4 PRICE 510Z 16" x 8" 400 x 200 243 - 486 114 - 229 NC 25 23 37 00 -
CEILING MOUNT

EGG CRATE GRILLE
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DEDICATED OUTDOOR AIR SYSTEM ENERGY RECOVERY

WHEEL

DESCRIPTION DOAS-1 ERW

S
U

P
P

L
Y

S
U

M
M

E
R

AIRFLOW: CFM 2200

ENTERING AIR TEMPERATURE: 86.0 °F DB / °F WB

LEAVING AIR TEMPERATURE: 67.4 °F DB / °F WB

AIR PRESSURE DROP: 0.61 IN.WG.

TOTAL CAPACITY RECOVERED: 90.5 MBH

AHRI SENSIBLE EFFECTIVENESS: (%) 81.8%

AHRI LATENT EFFECTIVENESS: (%) 71.7%

W
IN

T
E

R

AIRFLOW: CFM 2200 

ENTERING AIR TEMPERATURE: -13.0 °F DB

LEAVING AIR TEMPERATURE: 58.9 °F DB

AIR PRESSURE DROP: 0.61 IN.WG.

TOTAL COIL CAPACITY: 171 MBH

AHRI SENSIBLE EFFECTIVENESS: (%) 84.30%

AHRI LATENT EFFECTIVENESS: (%) 84.60%

E
X

H
A

U
S

T S
U

M
M

E
R

AIRFLOW: CFM 2200 

ENTERING AIR TEMPERATURE: 63.2 °F  DB

LEAVING AIR TEMPERATURE: 82.2 °F  DB

AIR PRESSURE DROP: 0.64 IN.WG.

W
IN

T
E

R

AIRFLOW: CFM 2200 

ENTERING AIR TEMPERATURE: 72.3 °F  DB

LEAVING AIR TEMPERATURE: -1 °F  DB

AIR PRESSURE DROP: 0.64 IN.WG.

N
O

T
E

S

1. ENERGY RECOVERY WHEEL EFFICIENCY INCLUDES THE EFFECT OF DEFROST 
CONTROLS (WHEEL SPEED ROTATION MODULATION)

DOMESTIC HOT WATER HEATER

DESCRIPTION
LOCATION SERVICE TYPE

TOTAL VOLUME RECOVERY WATER TEMP RISE EFFICIENCY
REFRIGERANT

TYPE
ELECTRICAL

SHIPPING
WEIGHT

MODEL
SPECIFICATION

REFERENCE
REMARKS

DESIGNATION GAL LITRE GPH °F °C UEF V / PH / HZ WATTS MOCP LBS

DHWH-1
MECHANICAL

ROOM
DOMESTIC

HOT WATER
HYBRID ELECTRIC

HEAT PUMP
66 250 79 100 56.0 3.45 R134A 208 / 3 / 60

4500 UPPER &
LOWER

30 289.00
AO SMITH

PROLINE XE
HPTU-66N

22 30 00 -

VARIABLE VOLUME TERMINAL BOX SCHEDULE

DESCRIPTION MAX AIR FLOW
INLET SIZE
DIAMETER

CASING
MANUFACTURER AND MODEL SPECIFICATION

REFERENCE
REMARKS

LENGTH WIDTH

DESIGNATION CFM l/s INCHES mm INCHES mm INCHES mm

VV-1, 2, 3, 4 450 212 8 203 20.125 511 12 305 PRICE - SDV 07 23 36 00

NOTES:
1. CONTROLLER AND WALL MOUNT CO2  SENSOR BY DIVISION  25.

HEIGHT

INCHES mm

10 254

ELECTRIC DUCT HEATER SCHEDULE

DESCRIPTION LEAVING AIR TEMP. FACE VELOCITY STAGE SIGNAL ELECTRICAL
MANUFACTURER

MODEL
SPECIFICATION

REFERENCE

DESIGNATION V / PH / HZ

EDH-1 90 32 0 -10 V 208 / 3 / 60 NAILER - DHRS 23 82 00

HEATING CAPACITY

MBH KW

AIR FLOW

CFM L/S

1130 533

°F °C

300

FPM M/S

NOTES: 
ALL ELECTRIC DUCT HEATERS SHALL INCLUDE THE FOLLOWING:
1. AUTOMATIC AND MANUAL THERMAL CUTOUT; 2. HEC CONTROLLER; 3.  MAGNATIC CONTACTOR; 4.  CONTROL FUSE;  5. MEMA 1 CONTROL PANEL; 6. AIR FLOW SENSOR; 7. TEMPERATURE SENSOR; 8. INTEGRATE THE OPERATION OF THE ELECTRIC DUCT HEATER WITH THE ASSOCIATED VRF FAN 
COIL UNIT.

DUCT WIDTHDUCT HEIGHT

EDH-2 90 32 208 / 3 / 60 NAILER - DHRS 23 82 001130 533

12

INCH MM INCH MM

4

4

13.6

13.6

SCR

SCR

50020678 3.44

30012 50020

EDH-3 90 32 208 / 3 / 60 NAILER - DHRR 23 82 001377 650413.6 SCR986 5.00

EDH-4 90 32 208 / 3 / 60 NAILER - DHRR 23 82 001377 650413.6 SCR

0 -10 V

0 -10 V

0 -10 V

678 3.44

DUCT DIAMETER

INCH MM

--

--

986 5.00

40016--

--

--

-- 40016

EDH-5 90 32 208 / 3 / 60 NAILER - DHRS 23 82 00742 350310.2 SCR742 3.77

EDH-6 90 32 208 / 3 / 60 NAILER - DHRS 23 82 001080 509310.2 SCR

0 -10 V

0 -10 V648 3.29

2008 45018 --

--25010 60024

DUCTLESS SPLIT AIR CONDITONING SYSTEMS

DESCRIPTION LOCATION
TOTAL 

COOLING
CAPACITY

ELECTRICAL MANUFACTURER 
AND

MODEL

TOTAL 
COOLING
CAPACITY

ELECTRICAL
EFFICIENCY

EER2
REFRIGERANT

MANUFACTURER
AND MODEL

SPECIFICATION
REFERENCEVOLTAGE AMPS

EMERGENCY
POWER

VOLTAGE AMPS
EMERGENCY

POWER

INDOOR UNIT MBH KW V/PH/HZ MCA Y/N OUTDOOR UNIT MBH KW V/PH/HZ MCA Y/N

AC-1 ELEC. RM 003 22.4 6.56 208 / 1 / 60 1.0 A N
DAIKIN

FTKF24AXVJU CU-1 22.4 6.56 208 / 1 / 60 14.23 N 12.00 R32 23 81 26

NOTES:
1.  RATED COOLING CAPACITIES BASED ON: INDOOR ENTERING AIR TEMPERATURE: 80°F (26°C) DB & 67°F (19°C) WB, OUTDOOR AIR TEMPERATURE: 95°F (35°C) DB.
2.  INCLUDE CONDENSATE PUMP, WIRED CONTROLLER.
3.  INCLUDE PUMP KIT FOR CONDENSATION.

DESCRIPTION

DAIKIN
RKF24AXVJU
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FEX

FEX
CO2

DOMESTIC HEAT PUMP HOT WATER 
HEATER W/ STORAGE (DHWH-1), 
RECIRCULATION PUMP & MASTER 
MIXING VALVE STATION (RP-1).

25mm HWR UP, 32mm HW & 
50mm CW

71 2 3 4

A

B

C

D

25

5 6

30

B.1

NFWH

EXTEND SANITARY PIPING 1000mm TO 
EXTERIOR OF BUILDING, CONTINUATION 
BY CIVIL CONTRACTOR.

PROVIDE CONDENSATE PIPING C/W 
INSULATION AND HEAT TRACING IN BUILDING 
AND TERMINATE OVER FUNNEL FLOOR DRAIN.

FFD

TERMINATE CONDENSATE 
PIPING OVER FUNNEL 
FLOOR DRAIN

C

C

C

C

INCOMING WATER CONNECTION FORM WELL 
PUMP SYSTEM. PUMP PACKAGE, EXPANSION 
TANK, UV AND FILTRATION SYSTEM BY WELL 
CONTRACTOR. COORDINATE EXACT LOCATION 
ON SITE. PROVIDE ALL PIPING REQUIRED 
BETWEEN EQUIPMENT TO SUIT. 

FEX

CO

100mm SANITARY UP

DET-1
DWH-1

PROVIDE ISOLATION VAVLE IN WARM 
SPACE FOR PIPING DRAIN DOWN 
DURING BELOW ZERO SEASONS

PROVIDE HEAT TRACING ON 
VERTICAL SANITARY PIPING 
DROPING IN UNHEATED SPACE

CONDENSATE PIPING TO BE C/W 
HEAT TRACING DOWN TO DRAIN.

25ø

25ø

RP-1

PROVDIE 25mm CW AND CONDENSATE PIPING 
FOR DUCT MOUNTED HUMIDIFIER

75 FFD

C

25ø40ø

W1

W1

W1

W1

W1

W2H

W1

W2H

L2H

L1
S1 S1

S2

DW

WMV

LT

MS

S1

S1

BF

V

V

V

V

FD

100ø

100ø

100ø

100ø

100ø

100ø

100ø

32ø

V

V

71 2 3 4

B

C

D

GF

25

20
21

22
23

24

40 5 6

30

B.1

71 2 3 4

B

C

D

GF

2520 21 22 23 2440

5

630

E

B.1

CO

CO

CO

100mm SANITARY DN100mm SANITARY DN C/W HEAT TRACING

CO CO

32ø

50ø
75 FD

50mm CW, 32mm HW, 25mm 
HWR & 40mm VENT  DN

W1

W2H

L1

L2H

S1

S2

DW

LT

MS

WMV

PLUMBING FIXTURE SCHEDULE

REFER DESCRIPTION SAN VENT HOT COLD

WATER CLOSET - W.H. F.T.

WATER CLOSET - W.H. F.T. B.F.

LAVATORY - W.H.

LAVATORY - W.H. B.F.

S.S. SINK - 1 COMP, C.M.

S.S. SINK - 1 COMP, C.M. DEEP

DISHWASHER

LAUNDRY TUB

MOP SINK

WASHING MACHINE VALVE BOX

75 40 -- 15

75 40 -- 15

40 32 15 15

40 32 15

40 40 15

40 40 15

40 -- --

40 40 15

50 40 20

75 40 20

15

15

15

20

15

20

20

W.H. - WALL HUNG F.M. - FLOOR MOUNT F.T. - FLUSH TANK

B.F. -  BARRIER FREE ELEC -  ELECTRONIC C.M. - COUNTER MOUNT

BF BOTTLE FILL W.H. 40 32 15--
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SCHEMATIC OF WATER HEATER AND MIXING VALVE STATION
SCALE: NTS

PROVIDE HIGH/LOW MIXING VALVE
STATION.

HEAT TRAP

1200mm
ABOVE

FINISHED
FLOOR

DOMESTIC HOT WATER RECIRCULATION
PUMP (RP-1)

BALANCING VALVE

DOMESTIC HOT WATER
EXPANSION TANK (DET-1)

20

COLD WATER

HOT WATER (110F)

HOT WATER RECIRC

PRV

HEAT PUMP DOMESTIC
HOT WATER HEATER.

50

50

25

32

32

25

FFD

T

S

FEX

W1

W1

W1

W1

W1

W2H

W1

W2H

L2H

L1

S1 S1

S2

DW

WMV

LT

MS

S1

S1

FEC

BF

50mm CW, 32mm HW, 25mm 
HWR & 40mm VENT  DN

25ø

25ø

20ø

25ø
32ø

25ø

20ø

20ø
20ø

20ø

20ø

20ø

50ø

25ø
20ø25ø

32ø

50ø
50ø

50ø

FC-2FC-1

FC-3

FC-4

FC-6

ETSP

NFWH

TERMINATE 32mm 
CONDENSATE PIPING 
OVER FLOOR DRAIN

C

25ø

25ø

71 2 3 4

A

B

C

D

GF

25

20
21

22
23

24

40 5 6

30

B.1

C

C

CC

PROVIDE OPEN END 
DRAIN IN WALL BELOW 
CABINET C/W 300mm x 
300mm ACCESS PANEL

FC-5

20ø

20ø
25ø40ø

Classroom 4

112

Classroom 3

110

Mud rm. 3

111

Staff

109

WC

105

Corridor

100

First Aid

114

Mud Rm. 4

113

Storage

115

Classroom 1

101 Mud Rm. 1

102

Mud Rm. 2

103

Classroom 2

104

Corridor

100

Uni. WC

106

VEST.

105V

Jan

108

Kitchenette

107

25ø
20ø

25ø

VTR

VTR

75 FD

75 FD

CO
CO

CO

25ø25ø

CO

CO

75 FD

20ø20ø

C

25ø
25ø

20ø

25ø

25ø

40ø

25ø

TERMINATE 25mm 
CONDENSATE PIPING 
OVER OPEN END DRAIN

25ø

BC

20ø
C

W1

W2H

L1

L2H

S1

S2

DW

LT

MS

WMV

PLUMBING FIXTURE SCHEDULE

REFER DESCRIPTION SAN VENT HOT COLD

WATER CLOSET - W.H. F.T.

WATER CLOSET - W.H. F.T. B.F.

LAVATORY - W.H.

LAVATORY - W.H. B.F.

S.S. SINK - 1 COMP, C.M.

S.S. SINK - 1 COMP, C.M. DEEP

DISHWASHER

LAUNDRY TUB

MOP SINK

WASHING MACHINE VALVE BOX

75 40 -- 15

75 40 -- 15

40 32 15 15

40 32 15

40 40 15

40 40 15

40 -- --

40 40 15

50 40 20

75 40 20

15

15

15

20

15

20

20

W.H. - WALL HUNG F.M. - FLOOR MOUNT F.T. - FLUSH TANK

B.F. -  BARRIER FREE ELEC -  ELECTRONIC C.M. - COUNTER MOUNT

BF BOTTLE FILL W.H. 40 32 15--

Mechanical & Electrical Engineers
London • Windsor • Ottawa
www.vreng.ca |

Vanderwesten & Rutherford Associates Inc.

Project Number:

Drawn By:

Checked By:

Scale:

ALL DRAWINGS, SPECIFICATIONS, RELATED DOCUMENTS AND
DESIGN ARE THE COPYRIGHT PROPERTY OF THE ARCHITECT
AND MUST BE RETURNED UPON REQUEST. REPRODUCTION OF
THE DRAWINGS, SPECIFICATIONS, RELATED DOCUMENTS AND
DESIGN IN WHOLE OR IN PART IS STRICTLY FORBIDDEN WITHOUT
THE ARCHITECT'S WRITTEN PERMISSION. THIS DRAWING SHALL
NOT BE USED FOR CONSTRUCTION PURPOSES UNLESS
COUNTERSIGNED. 

519-652-5047

As indicated

23-088

RR

NL

M101.1

SCANLON CREEK NATURE CENTER

2450 LINE 9, BRADFORD, ON

FLOOR PLAN LEVEL 1 -

PLUMBING

No. ISSUED/REVISED DATE

1 ISSUED FOR 60% PROGRESS 2024-07-12

2 ISSUED FOR PERMIT 2024-08-16

3 ISSUED FOR 100% 2024-08-29

4 ISSUED FOR TENDER 2024-09-24

6 ADDENDUM ME-02 2024-10-24

1 : 100

LEVEL 1 - PLUMBING
1



FC-7

ELECTRIC STEAM HUMIDIFIER H-1 C/W 
COPPER TUBING TO DUCT MOUNTED 
STEAM HUMIDIFICATION MANIFOLD.

REFRIGERANT PIPING UP THROUGH 
MECHANCIAL SHAFT.BC-2

BC-2 FOR DOAS-1 VRF COOLING COIL.

71 2 3 4

A

B

C

D

G

8

F

25

20
21

22
23

24

26

40

5 6

30

B.1

DUCT MOUNTED HUMIDIFIER H-1.

VRF OUTDOOR CONDENSING UNITS VRF-1  
AND VRF-2 INSTALLED ON SUPPORTS MIN. 
18" (450 MM) ABOVE GRADE. PROVIDE 
REFRIGERANT PIPING WITH INSULATION AND 
ALUMINUM JACKETING ON SUPPORTS. 
REFER TO DETAIL. INSTALL C/W DRAIN PAN 
HEATERS.

VRF-2 VRF-1

DOAS-1

H-1

R
L

R
S R
G

R
S

R
L

RS
RL

13ø
6ø

16ø
29ø
29ø

R
G 10ø

22ø
19ø

Mechanical

002

Storage

001

Electrical

003

1 KW BACK-UP HEAT UNIT HEATER BY 
DIVISION 26 WITH BUILT IN THERMOSTAT.

RS
RL

10ø16ø

AC-1

CU-1

1 KW BACK-UP HEAT UNIT HEATER BY 
DIVISION 26 WITH BUILT IN THERMOSTAT.

NOTES - PIPING:

1. REFER TO DRAWING M-001 FOR LEGEND OF SYMBOLS AND NOTES. 

2. REFER TO DRAWINGS M-400's FOR MECHANICAL DETAILS.  

3. SIZES AND QUANTITY OF REFRIGERANT PIPING SHALL BE CONFIRMED BASED ON VRF SYSTEM MANUFACTURER SHOP 
DRAWINGS.  WHERE A MANUFACTURER WHICH IS NOT THE BASIS OF DESIGN IS PROVIDED, THE MECHANICAL CONTRACTOR 
SHALL PROVIDE FOR ANY ADDITIONAL COSTS RELATED TO DIFFERENCES IN ELECTRICAL REQUIREMENTS, PIPING, EQUIPMENT, 
AND CONTROLS.
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FC-2FC-1

FC-3

FC-4

FC-6

FC-5

BC-1

VRF BRANCH CONTROLLER

VRF REFRIGERANT PIPING

71 2 3 4

A

B

C

D

G

8

F

25

20
21

22
23

24

26

40 5 6

30

B.1

16ø

10ø

RS
RL

RG

RS
RL

R
S

R
L

10ø
16ø

R
S

R
L

10ø 16ø

16ø
10ø

R
L

R
S

R
L

R
S

16ø
10ø10ø16øRS

RL

Classroom 3

110

Classroom 4

112

Mud Rm. 4

113

First Aid

114

Storage

115

Corridor

100

Uni. WC

106

Staff

109

Jan

108

Kitchenette

107

WC

105

VEST.

105V

Classroom 1

101

Classroom 2

104

Mud Rm. 1

102

Mud Rm. 2

103

Mud rm. 3

111

13ø
6ø

29ø
16ø
29ø

NOTES - PIPING:

1. REFER TO DRAWING M-001 FOR LEGEND OF SYMBOLS AND NOTES. 

2. REFER TO DRAWINGS M-400's FOR MECHANICAL DETAILS.  

3. SIZES AND QUANTITY OF REFRIGERANT PIPING SHALL BE CONFIRMED BASED ON VRF SYSTEM MANUFACTURER SHOP 
DRAWINGS.  WHERE A MANUFACTURER WHICH IS NOT THE BASIS OF DESIGN IS PROVIDED, THE MECHANICAL CONTRACTOR 
SHALL PROVIDE FOR ANY ADDITIONAL COSTS RELATED TO DIFFERENCES IN ELECTRICAL REQUIREMENTS, PIPING, EQUIPMENT, 
AND CONTROLS.

4. PROVIDE FULL SIZE ACCESS DOORS IN CEILINGS FOR SERVICING VRF FAN COILS.
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MD

MD

1770 x 525 FRESH AIR INTAKE 100 MM 
DEPTH LOUVER WITH 300 MM DEEP 
INSULATED 1500 MM X 500 MM PLENUM. 
(MIN. 50% FREE AREA)

2685 x 525 EXHAUST AIR 100MM DEPTH 
LOUVER WITH 300 MM DEEP INSULATED 1500 
MM X 500 MM PLENUM. (MIN. 50% FREE AREA)

DOAS-1 WITH ENERGY RECOVERY 
WHEEL, HEATING, COOLING, AND 
DUCT MOUNTED HUMIDIFICATION.

FRESH AIR, WASHROOM EXHAUST, 
GENERAL EXHAUST DUCTWORKS UP 
TO FIRST FLOOR C/W FD ON EACH 
DUCT.

650x300

300x300

DOAS-1

DUCT MOUNTED HUMIDIFIER H-1

FD

FD

OFFSET THE DUCTWORK TO 
CONNECT THE LOUVER.

71 2 3 4

A

B

C

D

G

8

F

25

20
21

22
23

24

26

40

5 6

30

B.1

450x350

550x350

500x300SUPPLY AIR DUCT IN INSULATED SOFFIT 
TO BE SLOPED AND DRAINED C/W HEAT 
TRACING THROUGH THE STORAGE RM. 
REFER TO PLUMBING DRAWINGS.

Mechanical

002

Electrical

003

BURIED DUCT TO BE SLOPED AND DRAINED C/W HEAT 
TRACING BACK TO MECHANICAL ROOM. REFER TO 
PLUMBING DRAWINGS. SUPPLY AIR DIFFUSERS IN 
FLOOR OF LEVEL 1 TO INCLUDE BALANCING DAMPERS. 
BLUE DUCT BY AQC INDUSTRIES.

VRF OUTDOOR AIR SOURCE HEAT PUMP UNITS 
MOUNTED ON SUPPORT SYSTEM AND UNIT MINIMUM 
450 MM ABOVE GRADE. REFER TO DETAIL.

300ø

VRF-2 VRF-1

F/A C/W FD

G/E C/W FD

T/E C/W FD

BDD

BDD
ELBOWS SHOULD BE MITERED. (TYP. FOR ALL)

550x350

OFFSET THE DUCTWORK TO 
CONNECT THE LOUVER.

1500x500

1500x500

400ø

400ø

1 KW BACK-UP HEAT UNIT HEATER BY 
DIVISION 26 WITH BUILT IN THERMOSTAT.

1 KW BACK-UP HEAT UNIT HEATER BY 
DIVISION 26 WITH BUILT IN THERMOSTAT.

FC-7

CU-1

AC-1

CONDENSING UNIT CU-1, 
WALL MOUNTED MINIMUM 
450 MM ABOVE GRADE.

Storage

001

NOTES - AIR DISTRIBUTION:

1. REFER TO DRAWING M-001 FOR LEGEND OF SYMBOLS AND NOTES. 

2. REFER TO DRAWINGS M-400's FOR MECHANICAL DETAILS.  

3. LOCATION OF THERMOSTAT TO BE COORDINATED WITH FINAL LOCATION OF FURNITURE AND EQUIPMENT, AND ACCEPTED BY 
CONSULTANT. TYPICAL FOR ALL INDICATED. 

4. LOCATION OF CO2 MONITORS TO BE COORDINATED WITH  FINAL LOCATION OF FURNITURE AND EQUIPMENT, AND ACCEPTED BY 
CONSULTANT. TYPICAL FOR ALL INDICATED. 

5. AIR OUTLETS (DIFFUSERS / GRILLES):

     TAG DESIGNATION 
     AIRFLOW-L/S

6. DUCT MOUNTED STEAM DISTRIBUTOR.  PROVIDE S.S. WELDED DUCT COMPLETE WITH DRAIN AT STEAM HUMIDIFICATION 
MANIFOLD.  REFER TO MECHANICAL DETAILS DRAWINGS.

7. ALL SUPPLY AIR DUCTWORK SHALL BE EXTERNALLY INSULATED UNLESS SHOWN HATCHED TO INDICATE INTERNAL LINING IN 
LIEU OF EXTERNAL INSULATION.

8. PROVIDE PROTECTION AND REPLACE FILTERS ON AIR INTAKES THAT MAY BECOME CONTAMINATED DUE TO DUST AND DEBRIS 
GENERATED DURING CONSTRUCTION. 

9. MECHANICAL CONTRACTOR SHALL ALLOW FOR OFFSETS IN DUCTWORK AS REQUIRED TO AVOID STRUCTURE.

S -

L/S
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650x300

DUCT CONCEALED WITHIN BULKHEAD WITH 
SUPPLY AIR DIRECTED UP TOWARDS 
CLERESTORY WINDOWS AND SIDEWALL INTO 
CLASSROOM (TYPICAL FOR CLASSROOM 1 & 2)

UN-HEATED 
PLENUM WITH 3" 
THICK INSULATION 
ON DUCTWORK.

MANUALLY CONTROLLED EXHAUST FAN EF-1 FOR 
USE WHEN SMUDGING. EXHAUST GRILLE SHOULD 
BE LOCATED AT SAME LEVEL AS LIGHTS. EF-1 IS 
INSTALLED C/W 18" CURB ON THE ROOF.

125⌀ SMOOTH ALUMINUM DRYER
VENTED THROUGH ROOF C/W LINT
REMOVAL BOX FOR STACKABLE
WASHER/DRYER SYSTEM. INSTALL 
C/W GOOSENECK.

FC-1

R-1

231.1

S-2

70.7

500x300

250x300

R-1

231.1

R-2

122.6

(TYP.6)

(TYP.6)

BD

BD

BD

BD

BDBD

BD

150ø

150ø

150ø

BD

150ø

R-1

231.1

R-1

231.1

BD

S-4

61.3

FC-2

BD

R-2

70.7

S-2

61.3

S-4

61.3

BD
150ø

S-6

61.3

BD

150ø

BD

BD

150ø

250x200

150ø

S-2

47.1

350x200

S-2

70.7

R-2

70.7

R-1

395.5

R-1

395.5

FC-3

FC-4

FC-6

E-1

35.3

R-1

395.5

R-1

395.5

E-2

141.5

BD

BD BD BD BDBDBD

FC-5

OED

E-1

35.3

BD

150ø
150ø

LINEAR GRILLE SECTONS TO BE CONTINUOUS 
WITH ACTIVE AND CAPPED SECTIONS.

LINEAR GRILL SECTONS TO BE 
CONTINUOUS WITH ACTIVE 
AND CAPPED SECTIONS.

(TYP.6)

S-9

106.1

750MM X 200 MM RECESSED DISPLACEMENT DIFFUSER TO 
BE INSTALLED 150 MM ABOVE THE FLOOR ON THE WALL 
CAVITY, 400X100 DUCT CONNECTS TO THE WALL CAVITY 
FROM MAIN DUCT. (TYP.6)

575MM X 1200 MM RECESSED 
DISPLACEMENT DIFFUSER TO BE INSTALLED 
150 MM ABOVE THE FLOOR ON THE WALL 
CAVITY, 400X100 DUCT CONNECTS TO THE 
WALL CAVITY FROM MAIN DUCT. (TYP.2) 

BD

500x150

350x200

750MM X 200 MM RECESSED DISPLACEMENT DIFFUSER 
TO BE INSTALLED 150 MM ABOVE THE FLOOR ON THE 
WALL CAVITY, 400X100 DUCT CONNECTS TO THE WALL 
CAVITY FROM MAIN DUCT (TYP.6). 

400x100
(TYP.6)

400x100

BD

S-8

35.3

750MM X 200 MM RECESSED DISPLACEMENT DIFFUSER 
TO BE INSTALLED 150 MM ABOVE THE FLOOR ON THE 
WALL CAVITY, 400X100 DUCT CONNECTS TO THE WALL 
CAVITY FROM MAIN DUCT (TYP.6). 

BD

400x100

BD
(TYP.6)

S-2

47.1

OED

OED

S-1

47.1

320.7 212.1

OED

OED

S-9

106.1

S-8

35.3

S-8

35.3

(TYP.6)

RETURN GRILLE IN FACE 
OF BULKHEAD. (TYP. 2)

RETURN GRILLE IN FACE OF BULKHEAD. (TYP. 2)

BD

BD

BD

E-1

35.3

S-2

70.7

71 2 3 4

A

B

C

D

G

8

F

25

20
21

22
23

24

26

40 5 6

30

B.1

E-1

47.1

450x350

150ø

300x200

S-2

61.3

400x200

BD

BD

R-2

70.7

S-2

70.7

S-2

70.7

S-2

70.7

400x100

VAV-2

Classroom 2

104

Classroom 1

101

VAV-1

350x200

VAV-4

VAV-3

Classroom 3

110

Classroom 4

112

CO2

Staff

109

Corridor

100

Uni. WC

106

Jan

108

Kitchenette

107

Storage

115 Mud Rm. 4

113
First Aid

114

WC

105
VEST.

105V

Mud Rm. 1

102

Mud Rm. 2

103

CO2

C
O

2

CO2

S-7

111.0

150ø

700x200

550x200

175ø

DN

AIR TRANSFER DUCT

1350x200
OED

1350x200

(TYP.5)

(TYP.6)

(TYP.4) (TYP.3)

S-7

94.3

500x300

450x350
300x300

250x250

BD

S-5

137.7

200ø

950x200

350x250

450x200

175ø

175ø

S-2

61.3

300x250

FAN CONTROLLER

DOWN TO BELOW GRADE BURIED 
DUCT BY AQC INDUSTRIES.

DOWN TO LOWER LEVEL

175ø

150ø

BALANCE BALANCING DAMPER TO 
212 L/S FOR FRESH AIR.

BALANCE BALANCING DAMPER TO 
212 L/S FOR FRESH AIR.

BALANCE BALANCING DAMPER TO 
212 L/S FOR FRESH AIR.

SUPPLY AIR DIFFUSER 
FOR  I.T. CLOSET.

DN

E-1

35.3

DN
250x200

BD

BD

400x100

150ø

UP

S-2

54.4

350x200

150ø

S-2

54.4
250x250

BD BD BD

DUCT CONCEALED WITHIN BULKHEAD WITH 
SUPPLY AIR DIRECTED UP TOWARDS CLERESTORY 
WINDOWS AND SIDEWALL INTO CLASSROOM 
(TYPICAL FOR CLASSROOM 1 & 2)

BDBD

R-2

175.0

BD

150ø

1350x200

R-2

70.7
350x200

UP
150ø

BD

BD

600x250

150ø

250x150

R-3

61.3

R-2

175.0

BALANCE BALANCING DAMPER TO 
47.1 L/S FOR FRESH AIR.

BD
150ø

150ø

EDH-1EDH-2

EDH-3

EDH-4

EDH-5

EDH-6

150ø
BD150ø

AIR TRANSFER DUCT

R-3

212.0

R-4

400x100

400ø

BD

S-10

35.4

3

M301.1

S-4 S-4

S-10

47.1

200x450

OED

500x250

500x250

250x500

UP 450x200

450x200
200x450

250x250

400ø

250x150

400x200

OED

Mud rm. 3

111

NOTES - AIR DISTRIBUTION:

1. REFER TO DRAWING M-001 FOR LEGEND OF SYMBOLS AND NOTES. 

2. REFER TO DRAWINGS M-400's FOR MECHANICAL DETAILS.  

3. LOCATION OF THERMOSTAT TO BE COORDINATED WITH FINAL LOCATION OF FURNITURE AND EQUIPMENT, AND ACCEPTED BY 
CONSULTANT. TYPICAL FOR ALL INDICATED. 

4. LOCATION OF CO2 MONITORS TO BE COORDINATED WITH  FINAL LOCATION OF FURNITURE AND EQUIPMENT, AND ACCEPTED BY 
CONSULTANT. TYPICAL FOR ALL INDICATED. 

5. AIR OUTLETS (DIFFUSERS / GRILLES):

     TAG DESIGNATION 
     AIRFLOW-L/S

6. DUCT MOUNTED STEAM DISTRIBUTOR.  PROVIDE S.S. WELDED DUCT COMPLETE WITH DRAIN AT STEAM HUMIDIFICATION 
MANIFOLD.  REFER TO MECHANICAL DETAILS DRAWINGS.

7. ALL SUPPLY AIR DUCTWORK SHALL BE EXTERNALLY INSULATED UNLESS SHOWN HATCHED TO INDICATE INTERNAL LINING IN 
LIEU OF EXTERNAL INSULATION.

8. PROVIDE PROTECTION AND REPLACE FILTERS ON AIR INTAKES THAT MAY BECOME CONTAMINATED DUE TO DUST AND DEBRIS 
GENERATED DURING CONSTRUCTION. 

9. MECHANICAL CONTRACTOR SHALL ALLOW FOR OFFSETS IN DUCTWORK AS REQUIRED TO AVOID STRUCTURE.
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LEVEL 1
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Top of High Roof
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Top of Parapet

6500

Lower Level - Power
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-3446

Level 1
0
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Top of Roof Line
4877

Level 1 - U/S Ceiling
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Level -1- OLD
-2900

ABCD

T/O Parapet Clerestorey
6500

Top of Parapet Roof
5120

U/S Truss
3200

T/O Parapet Canopy
4800

U/S Ceiling
2800

Lower Level
-3446

B.1

LEVEL 1

272381

LEVEL 1

272381

ROOF

276881

ROOF

276881

BASEMENT

268935

BASEMENT

268935

ABCD B.1

150x250

150ø S-2

54.4

S-10

47.1

100x400

350x200

150ø

S-8

35.3

212.1

S-4

200x450
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S

BRANCH CONTROLLERSHUT-OFF/ 
ISOLATION
VALVE 
(TYPICAL).

FC

AIR-COOLED VRF
CONDENSING 
UNIT

FC FC FC FC FC FC

R
S

/R
L

R
S

/R
L

R
S

/R
L

R
S

/R
L

R
S

/R
L

TTTTT T T

NOTES:

1. ALL REFRIGERANT PIPING SHALL BE PER
TSSA.  CONTRACTOR TO PROVIDE TSSA
REFRIGERANT PIPING CERTIFICATE B31.5
PRIOR TO COMMISSIONING BY VRV
MANUFACTURER.

2. EXPOSED OUTDOOR INSULATION SHALL BE
PROTECTED BY ALUMINUM, SHEET METAL,
PAINTED CANVAS, PLASTIC COVER, OR
PAINTED WITH AN APPROVED UV COATING.

3. ISOLATION VALVES SHALL BE BI-FLOW
SELF SEATING VALVES RATED FOR R-410A
WITH OPERATING PRESSURES UP TO 650
PSI.

4. BRASS SHRADER CONNECTIONS SHALL BE
LOCATED ON VALVE BODY.

5. CONTRACTOR TO USE CLAMPS,
EXPANSION JOINTS AND INSTALLATION
PRACTICES WHICH ALLOWS THE PIPES TO
EXPAND AND CONTRACT FREELY.

6. INSULATION - FOR INDOOR PIPING: 1/2"
WALL DIAMETER ARMAFLEX. FOR OUTDOOR
PIPING: 3/4 WALL DIAMETER ARMAFLEX.

7. ALL PIPING LENGTH LENGTHS AND SIZES
BELOW ARE ESTIMATES. CONTRACTOR TO
CONTACT VRV MANUFACTURER PRIOR TO
PURCHASE AND INSTALL OF REFRIGERANT
PIPING TO CONFIRM ACTUAL PIPING
LENGTHS AND SIZES.

8. CONTROLS CONTRACTOR SHALL PROVIDE
AND INSTALL ALL LOW VOLTAGE 
CONTROLS WIRING.

REFRIGERANT LINES (SUCTION, 
LIQUID, GAS PIPE SIZED BY 
MANUFACTURER)

LOW VOLTAGE CONTROL WIRING (CONTROLS 
CONTRACTOR)

REFRIGERANT LINES (SIZED BY MANUFACTURER)

THERMOSTAT (TYPICAL)

~
~

TO FIXTURES
T

BY PASS

HW RE-
CIRC.
IN

DRAIN

POTABLE WATER SUPPLY

NON-POTABLE WATER SUPPLY
7 DAY TIME CLOCK TO SHUT DOWN
RE-CIRC. DURING UNOCCUPIED TIME

(1
8

0
0

m
m

)

7
1

"

MIXING
VALVE

12" (300mm)

NOTE:
ALL APPLICATIONS TO BE VERIFIED WITH STRUCTURAL ENGINEER.

PIPE

1/4"(6mm) THICK STEEL PIPE SLEEVE
2"(50mm) LONGER THAN DIAMETER
OF PIPE INCLUDING INSULATION

REFER TO REQUIREMENTS FOR SERVICE PENETRATIONS AND

FIRE STOP SYSTEMS.

NORMALLY CLOSED
VALVE

M

WATER METER c/w
BYPASS ASSEMBLY

BY WELL WATER CONTRACTOR

DOUBLE CHECK
VALVE 
ASSEMBLIES.

DUAL REDUCED
PRESSURE BACKFLOW
PREVENTERS IN 
PARALLEL.

TO DRAIN.

-
-

-

-
4"

-

PUMP (SEE MECH. SPEC.)
ALL BRONZE RECIRCULATING

RELIEF VALVE PIPED TO DRAIN
TEMPERATURE & PRESSURE

  (SEE MECH. SPEC.)
DOMESTIC WATER HEATER

S

T

T

MIXING VALVE c/w BY PASS &
INTEGRAL CHECK STOPS
(SEE MECH. SPEC.)

SHUT-OFF VALVE

SOLENOID VALVE

URINAL TANK

MECH. FLOOR

PRIMING.
TRAP WHICH REQUIRES
9∅ COPPER TUBES EACH

WATER TREATMENT EQUIPMENT

WATER SERVICE TO BLDG. BY SITE
SERVICES CONTRACTOR TO 305MM
ABOVE FINISHED FLOOR

5 6 7

M-401 M-401M-401

1

M-401

2

M-401

3 4

M-401 M-401

9

M-401

10

M-401

11

M-401

12

M-401

8

M-401
DETAIL OF RETURN AIR GRILLE AND BOOT DETAIL OF PIPE THROUGH ROOFDETAIL OF PIPE SLEEVE IN FLOOR SLAB

WATER SERVICE SCHEMATIC DOMESTIC WATER HEATER SCHEMATIC TRAP PRIMING SCHEMATIC

DETAIL OF COMBINATION FIRE/SMOKE DAMPER

INSTALLATION-VERTICAL

DETAIL OF COMBINATION FIRE/SMOKE DAMPER

INSTALLATION-HORIZONTAL
DETAIL OF TYPE B FIRE DAMPER INSTALLATION - VERTICAL

DETAIL OF TYPE B FIRE DAMPER INSTALLATION - VERTICAL -

ALTERNATE

VRF REFRIGERANT SCHEMATIC

DETAIL OF VRF CONDENSING UNIT

~

COLD WATER IN

HEADER
1-1/4" (32mm)

(32mm)
1-1/4"

1/2" (15mm)

1/2" (15mm)

(450mm)

RETURN AIR GRILLE

OPPOSED BLADE VOLUME 
DAMPER

1" (25mm) ALL AROUND
INCREASE DUCT SIZE BY
ACOUSTICALLY LINED RETURN BOOT

'X'

'X'

18" MIN.
'A''A'

PLATE COLLAR TO PIPE SLEEVE

225mm

75mm

50mm

18"(450mm)

D= PIPE DIAMETER

CLAMPING COLLAR
6mmx150mm

CONCRETE ROOF

NEXT PIPE SIZE FOR COLD PIPES

DIAMETER FOR HOT PIPES,

`D'+100mm MINIMUM SLEEVE

6mmx150mm WIDE

METAL DECK ROOF

FLASHING BY GENERAL 
FLASHING

COPPER WEATHER HOOD

CLAMP TO PIPE

D

NON-SHRINK GROUT
FIRE STOP SEALANT

1/4"(6mm) THICK STEEL PLATE
WELDED TO PIPE SLEEVE

NEW FLOOR SLAB

MIN. 2"(50mm)

MIN. 2"(50mm)

CLEARANCES ARE KEPT.

INSTRUCTIONS.
INSTALLATION

RETAINING ANGLE IN

DUCT WITH 
BREAKAWAY 
CONNECTION TO 
COLLAR AND 
FILLER PIECE AT 
BLADE HEAD

FOR PREPARATION OF OPENINGS IN STUD
MANUFACTURER'S INSTALLATION INSTRUCTIONS
AND PROPER PREPARATION. REFER TO
INSTALLATION TO VERIFY SIZE OF OPENING

2. INSPECT WALL OPENINGS PRIOR TO DAMPER

INSTALLATION INSTRUCTIONS.
ACCORDANCE WITH MANUFACTURER'S

1. FIRE DAMPERS TO BE INSTALLED IN STRICT

7. DO NOT FASTEN RETAINING ANGLES

TO WALL. ENSURE THAT EXPANSION
6. DO NOT CAULK OR SEAL DAMPER

5. DO NOT CAST DAMPER IN PLACE.

FRAMED PARTITIONS OR WALLS.

OR DAMPER DIRECTLY TO WALL.
8. CYCLE DAMPER AFTER INSTALLATION

TO ENSURE FREE MOVEMENT.

4. INSTALL DAMPER SQUARE AND PLUMB.

3. INSTALL DAMPER IN PLANE OF FIRE SEPARATION.

1" (25mm) OVERLAP

ALTERNATE

MAXIMUM 1/2" (13mm) SPACE FOR EXPANSION

COLLAR SAME SIZE AS DUCT WITH

ANGLE TO HAVE EXTENSION TO
OVERLAP WALL MINIMUM 1" (25mm).

FASTEN ANGLE TO COLLAR IN
ACCORDANCE WITH MANUFACTURER'S

DUCT

FASTEN COLLAR TO DAMPER IN
ACCORDANCE WITH MANUFACTURER'S
INSTALLATION INSTRUCTIONS.

CENTRE LINE OF DAMPER

ACCORDANCE WITH

INSTALLATION INSTRUCTIONS.

CUTOUT FOR BLADE HEAD. RETAINING

NOTES:

CONNECTION TO

BREAKAWAY

COLLAR AND

DUCT WITH

FILLER PIECE AT
BLADE HEAD.

4. INSTALL DAMPER SQUARE AND PLUMB.

TO ENSURE FREE MOVEMENT.
8. CYCLE DAMPER AFTER INSTALLATION

OR DAMPER DIRECTLY TO WALL.

5. DO NOT CAST DAMPER IN PLACE.

6. DO NOT CAULK OR SEAL DAMPER
TO WALL. ENSURE THAT EXPANSION

7. DO NOT FASTEN RETAINING ANGLES

CLEARANCES ARE KEPT.

3. INSTALL DAMPER IN PLANE OF FIRE SEPARATION.

FRAMED PARTITIONS OR WALLS.

NOTES:

1. FIRE DAMPERS TO BE INSTALLED IN STRICT
ACCORDANCE WITH 
MANUFACTURER'S
INSTALLATION INSTRUCTIONS.

2. INSPECT WALL OPENINGS PRIOR TO DAMPER
INSTALLATION TO VERIFY SIZE OF OPENING
AND PROPER PREPARATION. REFER TO
MANUFACTURER'S INSTALLATION INSTRUCTIONS

FOR PREPARATION OF OPENINGS IN STUD

DUCT

RETAINING ANGLE IN ACCORDANCE

INSTALLATION INSTRUCTIONS.
WITH MANUFACTURER'S

1" (25mm) OVERLAP

CENTRE LINE OF 
DAMPER

INSTALLATION INSTRUCTIONS.
ACCORDANCE WITH MANUFACTURER'S
FASTEN COLLAR TO DAMPER IN

FASTEN ANGLE TO COLLAR IN 
ACCORDANCE WITH 
MANUFACTURERS 
INSTALLATION INSTRUCTIONS.

COLLAR

MAXIMUM 1/2" (13mm) SPACE FOR EXPANSION

FOR PREPARATION OF OPENINGS IN STUD
MANUFACTURER'S INSTALLATION INSTRUCTIONS
AND PROPER PREPARATION. REFER TO
INSTALLATION TO VERIFY SIZE OF OPENING

2. INSPECT WALL OPENINGS PRIOR TO DAMPER

MANUFACTURER'S INSTALLATION INSTRUCTIONS.
INSTALLED IN STRICT ACCORDANCE WITH

1. COMBINATION FIRE/SMOKE DAMPER TO BE

6. DO NOT FASTEN RETAINING ANGLES OR DAMPER

FRAMED PARTITIONS OR WALLS.

DIRECTLY TO WALL.

7. CYCLE DAMPER AFTER INSTALLATION
TO ENSURE FREE MOVEMENT.

NOTES:

WALL

1/4" (6mm) MINIMUM

DAMPER

SLEEVE

1" (25mm) MINIMUM TYPICAL 
OVERLAP ON ALL SIDES OF 
DAMPER

DUCT

OVER CENTRE LOCK

ACTUATOR MOUNTED 
ON SLEEVE

AUXILLARY OPERATING 
JACK SHAFT

S-JOINT/DUCT MATE,
SLEEVE TO DUCT

16" (406mm)
MAXIMUM

S-JOINT/DUCT MATE,
SLEEVE TO DUCT

RETAINING ANGLE IN ACCORDANCE 
WITH MANUFACTURERS 
INSTALLATION INSTRUCTIONS.

6" (152mm) MAXIMIM

OPTIONAL FIRESTAT

CAULKING MATERIAL

5. DO NOT CAST DAMPER IN PLACE.

4. INSTALL DAMPER SQUARE AND PLUMB.

3. INSTALL DAMPER IN PLANE OF FIRE SEPARATION.

1" (25mm) MINIMUM TYPICAL
OVERLAP ON ALL SIDES

FLOOR

1/4" (6mm) MINIMUM

OF DAMPER

S-JOINT/DUCT MATE,
SLEEVE TO DUCT

16" (406mm)
MAXIMUM

AUXILLARY
OPERATING
JACK SHAFT

S-JOINT/DUCT MATE,
SLEEVE TO DUCT

RETAINING ANGLE IN 
ACCORDANCE WITH 
MANUFACTURERS 
INSTALLATION INSTRUCTIONS

6" (152mm) MAXIMUM

OPTIONAL FIRESTAT
OVERCENTRE LOCK

ACTUATOR
MOUNTED ON SLEEVE

SLEEVE

DAMPER
CAULKING MATERIAL

DUCT

3. INSTALL DAMPER IN PLANE OF FIRE SEPARATION.

TO ENSURE FREE MOVEMENT
7. CYCLE DAMPER AFTER INSTALLATION

DAMPER DIRECTLY TO FLOOR.
6. DO NOT FASTEN RETAINING ANGLES OR

NOTES:

1. COMBINATION FIRE/SMOKE DAMPERS TO

MANUFACTURER'S INSTALLATION INSTRUCTIONS.

2. INSPECT FLOOR OPENINGS PRIOR TO DAMPER
INSTALLATION TO VERIFY SIZE OF OPENING
AND PROPER PREPARATION. REFER TO
MANUFACTURER'S INSTALLATION INSTRUCTIONS
FOR PREPARATION OF OPENINGS IN FLOORS.

BE INSTALLED IN STRICT ACCORDANCE WITH
4. INSTALL DAMPER SQUARE AND PLUMB.

5. DO NOT CAST DAMPER IN PLACE.

NOTES:

OUTDOOR HEAT PUMP 
UNIT

SUPPORT 
FOOT

NUMBERING OF THE FOLLOWING NOTES IS PARTICULAR TO THIS DRAWING ONLY.

ATTACH STAND/LEGS TO SUPPORT FOOT. ATTACHED FEET TO CONCRETE PAVERS
(BOLTED). INSTALL 2" SM-BOARD INSULATION UNDER PAVER TO ENSURE ROOF
PROTECTION IS PROVIDED

ADJUSTABLE HEIGHT
PIPE SUPPORT

1

1

1
8

" 
M

IN
.

NOTE:
BASES: ECO-FOOT - HIGH 
DENSITY
POLYPROPYLENE PLASTICS 
AND OTHER
ADDITIVES FOR UV 
PROTECTION. 18"x18"x3"
OR 18" ROUND 
(450mmx450mmx75mm OR

450mm∅)

CARBON STEEL 
FRAMING HOT DIP
GALVANIZED PER 
ASTM A 123

BOLT/SECURE 
CONDENSER
TO SUPPORT FRAME C/W
NEOPRENE ISOLATION

ELEC. DISCONNECT 
MOUNTED TO 
EXTENDED/RAISED UNI-
STRUT FRAME. 
COORDINATE WITH ELEC. 
CONTRACTOR

2

ELEC. DISCONNECT LOCATION TO ENSURE 3M CLEARANCE AND LOCATED ON A SIDE
THAT DOES NOT INTERFERE WITH CONDENSING UNIT WEATHER GUARDS, ACCESS
PANELS, AND  MAINTENANCE CLEARANCE AREA.

2

CONCRETE 

13

M-401
DETAIL OF GOOSENECK

3'-0" MIN. 900 MM

PROVIDE AIR TIGHT SEAL ALL SIDES

GOOSENECK AND COUNTER 
FLASHING BY MECHANICAL 
OONTRACTOR.

STANDARD DUCT CONST. 
SEAMS WATERTIGHT

DUCT AS SIZED ON FLOOR PLAN

ROOF MEMBRANE & SHEET 
METAL FLASHING BY 
GENERAL CONTRACTOR.

DUCT OPENING TO BE 25% 
LARGE THAN DUCT SIZE

1/2" (13mm) 
MESH BIRDSCREEN

ANGLE RIVETED OR SPOT 
WELDED AS REQUIRED

WRAP DUCT WITH 3" (75mm) 
DUCT INSULATION FOR A 
DISTANCE OF 6'-0" (1.8M)

ROOF
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GFJ J

J

FAMP FACP

SWBD

208V,3PH
MCA:31.26A
MOCP:35A

FC-7

208V,1PH
0.257KW
MCA:1.9A
MOCP:15A

A23

A23

A17,19

A11

A23
A9

A23

PANEL A

H-1

208V,3PH
8KW
33.3A

A25,27,29

BC-2 208V,1PH
MCA:0.4A
MOCP:15A

A14,16

DHWH-1

208V,3PH
MOCP:30A

A24,26,28

FIRE ALARM ZONE -
MECHANICAL 002

FIRE ALARM ZONE -
ELECTRICAL 003

FIRE ALARM ZONE -
LOWER LEVEL

C

71 2 3 4

A

B

C

D

8

F

25

20
21

22
23

24

26

40

5 6

30

B.1

Electrical

003

Storage

001

Mechanical

002

CCTV

ESS

CCTV

T

FUTURE

A30,32,34

DOAS-1

DOAS-1
HEATING
COIL

A31,33,35

208V,3PH
MCA:35A
MOCP:35A

1

VRF-1VRF-2

1 OF 2
208V,3PH
MCA:76.5A
MOP:80A

208V,3PH
MCA:38.1A
MOP:45A

VRF-1

2 OF 2
208V,3PH
MCA:76.5A
MOP:80A

TYPE 3R TYPE 3R TYPE 3R

GF/ED

A11

A21

A36,38,40

4" HOUSEKEEPING PAD

AC-1

A43,45

208V,1PH
0.083KW
MCA:0.4A
MOCP:15A

CU-1

208V,1PH
MCA:19A
MOP:26A

TYPE 3R

A47,49

A48,50

A52,54

WP

WP

1

1

A69

A69

PROVIDE HEAT TRACING ON 
VERTICAL SANITARY PIPING 
DROPING IN UNHEATED 
SPACE. ELECTRICAL 
CONTRACTOR TO VERIFY 
LENGTHS ON SITE.

PROVIDE HEAT TRACING ON 
CONDENSATE PIPING. 
ELECTRICAL CONTRACTOR 
TO VERIFY LENGTHS ON SITE.

PROVIDE HEAT TRACING ON 
CONDENSATE PIPING. 
ELECTRICAL CONTRACTOR 
TO VERIFY LENGTHS ON SITE.

BAS VRF

120V,1PH

120V,1PH

A37

A39

A79,81,83

POWER AND SYSTEMS GENERAL NOTES

1. DO NOT SCALE DRAWINGS FOR INSTALLATION PURPOSES.  OBTAIN ALL 
DIMENSIONS FROM ARCHITECTURAL PLANS, MANUFACTURER'S SHOP 
DRAWINGS, AND ON SITE INSPECTIONS. 

2. PRIOR TO INSTALLATION OF BOXES IN WALLS, VERIFY THAT NO 
INTERFERENCES EXIST.  CHECK ARCHITECTURAL PLANS AND ELEVATIONS. 

3. MECHANICAL AND ELECTRICAL TRADES SHALL WORK IN CONJUNCTION WITH 
ONE ANOTHER SO AS TO AVOID INTERFERENCES BETWEEN PIPING, 
DUCTWORK, CONDUIT, LIGHTING LUMINAIRES, ETC. 

4. REVIEW ARCHITECTURAL, MECHANICAL, AND STRUCTURAL, ELECTRONIC 
SAFETY AND SECURITY, AUDIOVISUAL, AND COMMUNICATIONS  DRAWINGS 
AND PROVIDE ON SITE INSPECTIONS TO DETERMINE FULL EXTENT OF 
PROJECT PRIOR TO SUBMITTING BID.

5. REFER TO DOOR DETAILS ON SHEET E700 FOR ADDITIONAL INFORMATION.

6. EXCEPT FOR THE FOLLOWING AREAS, PROVIDE TAMPER-RESISTANT 
RECEPTACLES FOR ALL INDOOR AND EXTERIOR 15AMP AND 20AMP 120V 
RECEPTACLES (TYPES 5-15R AND 5-20R):
a. MECHANICAL 002
b. ELECTRICAL 003
c. JANITOR 108

1. ALL LENGTHS OF CABLES TO BE FIELD MEASURED OR CONFIRMED PRIOR TO INSTALLATION. RUN CABLING 36" (915mm) INTO 
BUILDING.

2. ALL HEATING CABLE SUPPLIED AND INSTALLED BY ELECTRICAL CONTRACTOR. HEATING CABLE TO BE RATED AT 120 VOLT AND 
MINIMUM OF 4 WATTS PER LINEAR FOOT. CABLE TO EQUAL TO PYROTENAX OR RAYCHEM C/W AUTOMATIC 
MOISTURE/TEMPERATURE CONTROLLER, POWER CONNECTION KIT, SPLICE KIT, TEE KIT, ATTACHMENT KIT, AND SEAL KIT, ETC. 
TO MAKE A COMPLETE INSTALLATION AS PER MANUFACTURE'S RECOMMENDATIONS.

3. ELECTRICAL CONTRACTOR TO CONFIRM PIPE CONSTRUCTION PRIOR TO INSTALLATION. PIPING TO BE INSULATED BY 
MECHANICAL TRADE AFTER TRACING HAS BEEN INSTALLED.

4. PROVIDE GROUND FAULT BREAKER (30mA) ON TRACING CIRCUITS AS PER CODE AND MANUFACTURER'S RECOMMENDATIONS.

HEAT TRACING NOTES

ELECTRIC HEAT SCHEDULE

TAG WATTS VOLTS
MOUNTING

TYPE
DESCRIPTION OUELLET#

1500
1

208V,
1Ø

CEILING
MOUNTED

ALMOND 
EPOXY/POLYESTER 
POWDER PAINT C/W 

UNIT-MOUNTED 
DISCONNECT SWITCH 

AND THERMOSTAT.

OHV02000AM

TYPE

UNIT
HEATER
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LOWER LEVEL - POWER & SYSTEMS
1

POWER AND SYSTEMS KEY NOTES
1 INSTALL 600V-208V 3 PHASE TRANSFORMER SUPPLIED BY MECHANICAL

CONTRACTOR
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PANEL B
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PANEL D

PROVIDE HEAT TRACING ON  
SANITARY PIPING.
ELECTRICAL CONTRACTOR 
TO VERIFY LENGTHS ON SITE.

D25

POWER AND SYSTEMS GENERAL NOTES

1. DO NOT SCALE DRAWINGS FOR INSTALLATION PURPOSES.  OBTAIN ALL 
DIMENSIONS FROM ARCHITECTURAL PLANS, MANUFACTURER'S SHOP 
DRAWINGS, AND ON SITE INSPECTIONS. 

2. PRIOR TO INSTALLATION OF BOXES IN WALLS, VERIFY THAT NO 
INTERFERENCES EXIST.  CHECK ARCHITECTURAL PLANS AND ELEVATIONS. 

3. MECHANICAL AND ELECTRICAL TRADES SHALL WORK IN CONJUNCTION WITH 
ONE ANOTHER SO AS TO AVOID INTERFERENCES BETWEEN PIPING, 
DUCTWORK, CONDUIT, LIGHTING LUMINAIRES, ETC. 

4. REVIEW ARCHITECTURAL, MECHANICAL, AND STRUCTURAL, ELECTRONIC 
SAFETY AND SECURITY, AUDIOVISUAL, AND COMMUNICATIONS  DRAWINGS 
AND PROVIDE ON SITE INSPECTIONS TO DETERMINE FULL EXTENT OF 
PROJECT PRIOR TO SUBMITTING BID.

5. REFER TO DOOR DETAILS ON SHEET E700 FOR ADDITIONAL INFORMATION.

6. EXCEPT FOR THE FOLLOWING AREAS, PROVIDE TAMPER-RESISTANT 
RECEPTACLES FOR ALL INDOOR AND EXTERIOR 15AMP AND 20AMP 120V 
RECEPTACLES (TYPES 5-15R AND 5-20R):
a. MECHANICAL 002
b. ELECTRICAL 003
c. JANITOR 108

1

D

F

40

EF-1

120V
0.07KW

GF/ED

A4

A18

TYPE 3R

1. ALL LENGTHS OF CABLES TO BE FIELD MEASURED OR CONFIRMED PRIOR TO INSTALLATION. 
RUN CABLING 36" (915mm) INTO BUILDING.

2. ALL HEATING CABLE SUPPLIED AND INSTALLED BY ELECTRICAL CONTRACTOR. HEATING 
CABLE TO BE RATED AT 120 VOLT AND MINIMUM OF 4 WATTS PER LINEAR FOOT. CABLE TO 
EQUAL TO PYROTENAX OR RAYCHEM C/W AUTOMATIC MOISTURE/TEMPERATURE 
CONTROLLER, POWER CONNECTION KIT, SPLICE KIT, TEE KIT, ATTACHMENT KIT, AND SEAL 
KIT, ETC. TO MAKE A COMPLETE INSTALLATION AS PER MANUFACTURE'S 
RECOMMENDATIONS.

3. ELECTRICAL CONTRACTOR TO CONFIRM PIPE CONSTRUCTION PRIOR TO INSTALLATION. 
PIPING TO BE INSULATED BY MECHANICAL TRADE AFTER TRACING HAS BEEN INSTALLED.

4. PROVIDE GROUND FAULT BREAKER (30mA) ON TRACING CIRCUITS AS PER CODE AND 
MANUFACTURER'S RECOMMENDATIONS.

HEAT TRACING NOTES
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LEVEL 1 - POWER & SYSTEMS
1

POWER AND SYSTEMS KEY NOTES
1 PROVIDE #6 GROUNDING WIRE C/W 2 HOLE COMPRESSION LUGS.

2 #6 INSULATED STRANDED COPPER GROUND WIRE IN 27mm (1") CONDUIT TO MAIN
GROUND BUS BAR IN MAIN ELECTRICAL ROOM 003

3 COORDINATE RECEPTACLE INSTALLATION WITH MILLWORK CONTRACTOR PRIOR TO
ROUGH-IN.

4 COORDINATE POWER REQUIREMENTS AND LOCATIONS WITH CHANGE TABLE
SUPPLIER PRIOR TO ROUGH-IN.

5 PROVIDE POWER CONNECTION FOR OPERABLE PARTITION. REFER TO DETAIL G ON
SHEET E700 FOR ADDITIONAL INFORMATION.

6 PROVIDE 72" X 96" X 3/4" COMMUNICATIONS AND SECURITY BACKBOARD C/W TWO
DEDICATED RECEPTACLES.

7 PROVIDE 1"(27mm) CONDUIT TO AV RACK IN STAFF ROOM 109

8 PROVIDE POWER CONNECTION FOR BOTTLE FILLER. COORDINATE POWER
REQUIREMENTS WITH BOTTLE FILLER SUPPLIER PRIOR TO ROUGH-IN.

9 PROVIDE POWER AND DATA CONNECTION FOR SCREEN HIVE MEDIA SCREEN

10 PROVIDE POWER AND DATA CONNECTION FOR PORTABLE PODIUM

11 PROVIDE POWER AND DATA CONNECTION FOR PROJECTOR

12 PROVIDE POWER CONNECTION FOR MOTORIZED BLINDS. COORDINATE EXACT
POWER REQUIREMENTS AND LOCATIONS WITH BLINDS SUPPLIER PRIOR TO
ROUGH-IN.

13 CONNECT CONTROL SWITCH TO MOTORIZED BLINDS . COORDINATE EXACT
REQUIREMENTS AND LOCATIONS WITH BLINDS SUPPLIER PRIOR TO ROUGH-IN.

14 PROVIDE POWER CONNECTION FOR MOTORIZED OPERABLE WINDOWS.
COORDINATE EXACT POWER REQUIREMENTS AND LOCATIONS WITH WINDOWS
SUPPLIER PRIOR TO ROUGH-IN.

15 CONNECT CONTROL SWITCH TO MOTORIZED OPERABLE WINDOWS . COORDINATE
EXACT REQUIREMENTS AND LOCATIONS WITH WINDOWS SUPPLIER PRIOR TO
ROUGH-IN.
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O = LOCKABLE BREAKER     * = 30mA GFCI BREAKER      X = PROVIDE SURGE PROTECTION DEVICE: INNOSYS TK-TT2-100-3Y208-FL OR APPROVED EQUIVALENT.

Legend:

83 -- -- -- 333 VA -- 1 -- Space 84

81 -- -- -- 333 VA -- 1 -- Space 82

79 SPD 30 A 3 333 VA -- 1 -- Space 80

77 Spare 20 A 1 0 VA -- 1 -- Space 78

75 Spare 15 A 1 0 VA 0 VA 1 15 A Spare 76

73 Spare 15 A 1 0 VA 0 VA 1 15 A Spare 74

71 Spare 15 A 1 0 VA 1000... -- -- -- 72

69 MECH-HEAT TRACING 15 A 1 600 VA 1000... -- -- -- 70

67 -- -- -- 1000... 1000... 3 15 A MECH-EDH-6 68

65 -- -- -- 1000... 1333... -- -- -- 66

63 MECH-EDH-5 15 A 3 1000... 1333... -- -- -- 64

61 -- -- -- 1333... 1333... 3 15 A MECH-EDH-2 62

59 -- -- -- 1333... 1333... -- -- -- 60

57 MECH-EDH-1 15 A 3 1333... 1333... -- -- -- 58

55 -- -- -- 1333... 1333... 3 15 A MECH-EDH-3 56

53 -- -- -- 1333... 1000... -- -- -- 54

51 MECH-EDH-4 15 A 3 1333... 1000... 2 15 A HTR-UH MECH ROOM 52

49 -- -- -- 1976... 1000... -- -- -- 50

47 MECH-CU-1 25 A 2 1976... 1000... 2 15 A HTR-UH ELEC ROOM 48

45 -- -- -- 104 VA -- 1 -- Space 46

43 MECH-AC-1 15 A 2 104 VA -- 1 -- Space 44

41 Space -- 1 -- -- 1 -- Space 42

39 MECH-VRF 15 A 1 500 VA 4575... -- -- -- 40

37 MECH-BAS 15 A 1 500 VA 4575... -- -- -- 38

35 -- -- -- 4203... 4575... 3 45 A MECH-CONDENSING UNIT VRF-2 36

33 -- -- -- 4203... 3754... -- -- -- 34

31 MECH-DOAS-1 HEATING COIL 35 A 3 4203... 3754... -- -- -- 32

29 -- -- -- 2667... 3754... 3 35 A MECH-DOAS-1 30

27 -- -- -- 2667... 1500... -- -- -- 28

25 MECH-ELECTRIC HUMIDIFIER H-1 45 A 3 2667... 1500... -- -- -- 26

23 REC-STORAGE 15 A 1 800 VA 1500... 3 30 A MECH-DHWH-1 24

21 REC-EXTERIOR 15 A 1 200 VA 800 VA 1 15 A LTG-EXTERIOR STREET LIGHTS 22

19 -- -- -- 129 VA 800 VA 1 15 A LTG-EXTERIOR STREET LIGHTS 20

17 MECH-FAN COIL UNIT FC-7 15 A 2 129 VA 200 VA 1 20 A REC-ROOF 18

15 LTG-TERRACE 15 A 1 680 VA 42 VA -- -- -- 16

13 REC-EMERGENCY BATTERY UNIT EB4 15 A 1 200 VA 42 VA 2 15 A MECH-VRF BRANCH CONTROLLER BC-2 14

11 REC-MECHANICAL ROOM 15 A 1 400 VA 763 VA 1 15 A LTG-COVE LIGHTS EXTERIOR 12

9 REC-ELECTRICAL ROOM 15 A 1 200 VA 400 VA 1 15 A LTG-EXTERIOR STREET LIGHTS 10

7 LTG-EXTERIOR CANOPY LEVEL 1 15 A 1 234 VA 763 VA 1 15 A LTG-COVE LIGHTS EXTERIOR 8

5 LTG-EXTERIOR BOLLARDS 15 A 1 96 VA 500 VA 1 15 A LTG-TIME SWITCH CONTROLLED 6

3 LTG-EXTERIOR SIGNAGE 15 A 1 162 VA 70 VA 1 15 A MECH-EXHAUST FAN EF-1 4

1 LTG-EXTERIOR CANOPY LOWER LEVEL 15 A 1 34 VA 450 VA 1 15 A LTG-STORAGE, MECH & ELEC ROOMS 2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: Type 1

Mounting: Surface Wires: 4 Mains Rating: 400 A

Supply From: Phases: 3 Mains Type:

Location: Electrical 003 Volts: 120/208V, 3Ø, 4W A.I.C. Rating: 42kA

Branch Panel: A

O=LOCKABLE BREAKER

Legend:

59 60

57 58

55 56

53 Spare 15 A 1 0 VA -- 1 -- Space 54

51 Spare 15 A 1 0 VA -- 1 -- Space 52

49 Spare 15 A 1 0 VA -- 1 -- Space 50

47 Spare 15 A 1 0 VA -- 1 -- Space 48

45 Spare 15 A 1 0 VA -- 1 -- Space 46

43 Spare 15 A 1 0 VA -- 1 -- Space 44

41 Spare 15 A 1 0 VA -- 1 -- Space 42

39 Spare 15 A 1 0 VA -- 1 -- Space 40

37 REC-COMMS & SECURITY BACKBOARD 15 A 1 1200... -- 1 -- Space 38

35 REC-WASHER 15 A 1 1200... 400 VA 1 15 A REC-WR SINKS 36

33 Spare 20 A 1 0 VA 400 VA 1 15 A REC-WR SINKS 34

31 REC-STAFF 15 A 1 800 VA 1000... 1 15 A REC-DOOR OPERATOR 32

29 REC-TV 15 A 1 800 VA 1000... 1 15 A REC-STAFF 30

27 REC-COMMS & SECURITY BACKBOARD 15 A 1 1200... -- 1 -- Space 28

25 REC-EMERGENCY BATTERY UNIT EB3 15 A 1 200 VA 600 VA 1 15 A REC-JAN, CORRIDOR, KITCHENETTE 26

23 REC-KITCHENETTE 15 A 1 200 VA 600 VA 1 15 A REC-WC 24

21 REC-STAFF 20 A 1 800 VA 1000... 1 15 A REC-PRINTER 22

19 -- -- -- 201 VA 200 VA 1 15 A REC-KITCHENETTE 20

17 MECH-FAN COIL UNIT FC-6 15 A 2 201 VA 200 VA 1 15 A REC-KITCHENETTE 18

15 REC-STAFF 15 A 1 600 VA 129 VA -- -- -- 16

13 -- -- -- 83 VA 129 VA 2 15 A MECH-FAN COIL UNIT FC-5 14

11 MECH-VRF BRANCH CONTROLLER BC-1 15 A 2 83 VA 2000... -- -- -- 12

9 REC-ETSP 15 A 1 200 VA 2000... 2 30 A REC-DRYER 10

7 LTG-WC, VEST, CORRIDOR 15 A 1 919 VA 1000... 1 15 A REC-DOOR OPERATOR 8

5 REC-ADULT CHANGE TABLE 20 A 1 200 VA 200 VA 1 15 A REC-EMERGENCY BATTERY UNIT EB1 6

3 LTG-STAFF, JAN, KITCHNT, UNI. WC 15 A 1 502 VA 200 VA 1 15 A REC-KITCHENETTE 4

1 REC-BOTTLE FILLER 20 A 1 15 VA 400 VA 1 15 A REC-WC, UNI. WC 2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: Type 1

Mounting: Surface Wires: 4 Mains Rating: 225 A

Supply From: Phases: 3 Mains Type:

Location: Jan 108 Volts: 120/208V, 3Ø, 4W A.I.C. Rating: 22kA

Branch Panel: B

O=LOCKABLE BREAKER

Legend:

41 42

39 40

37 38

35 36

33 -- 1 -- Space 34

31 Spare 15 A 1 0 VA -- 1 -- Space 32

29 Spare 15 A 1 0 VA -- 1 -- Space 30

27 Spare 15 A 1 0 VA -- 1 -- Space 28

25 Spare 15 A 1 0 VA -- 1 -- Space 26

23 Spare 15 A 1 0 VA 1000... 1 15 A MOTORIZED OPERABLE WINDOWS 24

21 REC-EXTERIOR 15 A 1 200 VA 1000... 1 15 A MOTORIZED BLINDS 22

19 REC-CLASSROOM 2 15 A 1 1000... 1200... 1 15 A REC-CLASSRM 1 PROJECTOR 20

17 REC-DOOR OPERATOR 15 A 1 1000... 1200... 1 15 A REC-CLASSRM 2 PROJECTOR 18

15 REC-CLASSROOM 2 15 A 1 1000... 1200... 1 15 A REC-CLASSRM 2 PORTABLE PODIUM 16

13 -- -- -- 201 VA 400 VA 1 15 A REC-EXTERIOR 14

11 MECH-FAN COIL UNIT FC-2 15 A 2 201 VA 400 VA 1 15 A REC-MUD RM 2 12

9 REC-MUD RM 1 15 A 1 400 VA 201 VA -- -- -- 10

7 LTG-CLASSROOM 1, MUD ROOM 1, CORRIDOR 15 A 1 1168... 201 VA 2 15 A MECH-FAN COIL UNIT FC-1 8

5 REC-CLASSROOM 1 15 A 1 1000... 600 VA 1 15 A REC-CLASSROOM 1 6

3 REC-CORRIDOR 15 A 1 600 VA 1200... 1 15 A REC-CLASSRM 1 PORTABLE PODIUM 4

1 REC-EMERGENCY BATTERY UNIT EB2 15 A 1 200 VA 824 VA 1 15 A LTG-CLASSROOM 2,  MUD ROOM 2 2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: Type 1

Mounting: Surface Wires: 4 Mains Rating: 225 A

Supply From: Phases: 3 Mains Type:

Location: Corridor 100 Volts: 120/208V, 3Ø, 4W A.I.C. Rating: 22kA

Branch Panel: C

O=LOCKABLE BREAKER     * = 30mA GFCI BREAKER

Legend:

41 42

39 40

37 38

35 36

33 REC-CLASSRM 4 PROJECTOR 20 A 1 1200... 34

31 Spare 15 A 1 0 VA -- 1 -- Space 32

29 Spare 15 A 1 0 VA -- 1 -- Space 30

27 Spare 15 A 1 0 VA -- 1 -- Space 28

25 MECH-HEAT TRACING 15 A 1 190 VA -- 1 -- Space 26

23 Spare 20 A 1 0 VA -- 1 -- Space 24

21 REC-CLASSRM 4 PORTABLE PODIUM 20 A 1 1200... 200 VA 1 15 A REC-EXTERIOR 22

19 REC-DOOR OPERATOR 15 A 1 1000... 400 VA 1 15 A REC-EXTERIOR 20

17 REC-MUD RM 4 15 A 1 800 VA 1200... 1 15 A REC-OPERABLE PARTITION 18

15 REC-MUD RM 3 15 A 1 800 VA 1000... 1 15 A REC-CLASSROOM 4 16

13 REC-CLASSROOM 3 15 A 1 800 VA 1000... 1 15 A REC-CLASSROOM 3 & 4 14

11 -- -- -- 232 VA 1000... 1 15 A REC-SCREEN HIVE MEDIA SCREEN 12

9 MECH-FAN COIL UNIT FC-3 15 A 2 232 VA 232 VA -- -- -- 10

7 LTG-CLASSRM 4, MUD RM 4, FIRST AID 15 A 1 808 VA 232 VA 2 15 A MECH-FAN COIL UNIT FC-4 8

5 Spare 20 A 1 0 VA 800 VA 1 15 A REC- FIRST AID 6

3 LTG-CLASSRM 3, MUD RM 3 15 A 1 646 VA 1200... 1 20 A REC-CLASSRM 3 PROJECTOR 4

1 REC-MUD RM 4 15 A 1 600 VA 1200... 1 20 A REC-CLASSRM 3 PORTABLE PODIUM 2

CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT

Notes:

Enclosure: Type 1

Mounting: Surface Wires: 4 Mains Rating: 225 A

Supply From: Phases: 3 Mains Type:

Location: Jan 108 Volts: 120/208V, 3Ø, 4W A.I.C. Rating: 22kA

Branch Panel: D

O

O

O

O

*

*
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FUNCTION
DEVICE DESCRIPTIONIDENTIFICATION

LOWER LEVEL

LOWER LEVEL FIRE ALARM

CONTSUPVAL ANNUN

LEVEL 1 

NOTES:

1. CONFIRM F.A. ZONE IDENTITY WITH CONSULTANT/OWNER PRIOR TO PROGRAMMING.

x

LOWER LEVEL

LOWER LEVEL MECHANICAL ROOM HEAT DETECTOR

LOWER LEVEL

FIRE ALARM SCHEDULE

MECHANICAL 002

LOWER LEVEL x
MECHANICAL ROOM FIRE ALARM HORN AND 
STROBE LIGHT

ELECTRICAL 003 LOWER LEVEL ELECTRICAL ROOM HEAT DETECTORx

LOWER LEVEL ELECTRICAL ROOM FIRE ALARM HORN

LOWER LEVEL

LEVEL 1

LEVEL 1

LEVEL 1

LEVEL 1

LEVEL 1

LEVEL 1

LEVEL 1  FIRE ALARM
x

x

x

x

x

x

x

x

x

x

E600

1

PS

FIRE ALARM
CONTROL PANEL

IN ELECTRICAL ROOM 003

120V POWER

NOTES:

1. REFER TO FLOOR PLANS FOR EXACT LOCATIONS AND QUANTITY OF DEVICES.

2. WIRING AND CONDUIT SIZE TO BE PER MANUFACTURER'S RECOMMENDATION.

3. FIRE ALARM WIRING SHALL NOT BE SPLICED.

4. ISOLATION MODULES SHALL BE INSTALLED IN EACH ADDRESSIBLE COMMUNICATION CIRCUIT AS FOLLOWS:
- AT START AND END OF LOOP AT FIRE ALARM CONTROL PANEL
- AT START AND END OF LOOP ON FLOOR SERVED BY CIRCUIT
- AT EACH ZONE BOUNDARY ON FLOOR BY CIRCUIT
- EVERY TWENTY-FIVE (25) DEVICES

SEQUENCE OF OPERATION:

1. UPON ACTIVATION OF ANY ALARM INITIATING DEVICE, INCLUDING PULL STATIONS, WITHIN A ZONE THE FIRE
ALARM SYSTEM SHALL:

.1 INITIATE HORNS AND STROBES THROUGHOUT THE BUILDING

.2 SEND SHUTDOWN SIGNAL TO THE ELEVATOR CONTROLS

.3 SEND SIGNAL TO MONITORING SERVICE/ FIRE DEPARTMENT IN ACCORDANCE TO CAN-ULC-S561

.4 IDENTIFY INITATING ZONE AT FIRE ALARM CONTROL PANEL

.5 RECORD THE EVENT AT FIRE ALARM CONTROL PANEL

2. UPON ACTIVATION OF ANY SUPERVISORY DEVICE AND/OR CONDITON THE FIRE ALARM SYSTEM SHALL:

.1 INITIATE LOCAL BUZZER AT ANNUNCATOR PANEL AND FIRE ALARM CONTROL PANEL

.2 SEND SIGNAL TO MONITORING SERVICE/ FIRE DEPARTMENT IN ACCORDANCE TO CAN-ULC-S561

.3 IDENTIFY ZONE AT THE ANNUNCIATOR PANEL AND FIRE ALARM CONTROL PANEL

.4 RECORD THE EVENT AT THE FIRE ALARM CONTROL PANEL

FIRE ALARM
ANNUNCIATOR

PANEL

EOL

EOL

LEVEL 1

LOWER LEVEL

ROOF

AUTOMATIC DIGITAL ALARM COMMUNICATOR TRANSMITTER (DIALER)

FIRE ALARM RISER DIAGRAM
NOT TO SCALE
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PRIMARY
FEED

PANEL "A"

NOTES :

1. PROVIDE SURGE PROTECTION DEVICE: INNOSYS TK-ST160-3Y208-L OR APPROVED EQUIVALENT.

TAG QUANTITY & SIZE OF CONDUCTORS AND CONDUITS
FEEDER

AMPACITY

NOTES:

1. ALL CONDUCTORS ARE TO BE RW90 COPPER UNLESS OTHERWISE

NOTED. CONDUCTORS SHALL BE RWU90 COPPER WHERE

CONDUCTORS RUN BELOW GRADE AND/OR ON THE EXTERIOR OF THE

BUILDING.

2. CONDUIT AND WIRE SIZES ARE MINIMUM SIZES. THEY SHALL BE

INCREASED AS REQUIRED TO SUIT LENGTH OF RUN AND VOLTAGE

DROP REQUIREMENTS.

3. SCHEDULED CONDUIT SIZES ARE BASED ON ELECTRICAL METALLIC

TUBING WITH RW90 CONDUCTORS UNLESS OTHERWISE INDICATED. THE

ELECTRICAL CONTRACTOR SHALL ADJUST CONDUIT SIZES INDICATED

IN ACCORDANCE WITH OESC WHEN USING ALTERNATE

CONDUIT/TUBING TYPES AND CONDUCTOR TYPES TO MEET THE

CONTRACT DOCUMENT REQUIREMENTS AND THEIR INSTALLATION

REQUIREMENTS ON SITE.

4. THE ELECTRICAL CONTRACTOR IS TO COORDINATE EQUIPMENT CABLE

LUGS WITH THEIR EQUIPMENT MANUFACTURER PRIOR TO SHOP

DRAWING SUBMITTAL TO SUIT FEEDERS SCHEDULED AND THE

ELECTRICAL CONTRACTOR'S ON SITE INSTALLATION REQUIREMENTS.

5. WHERE NEW FEEDERS ARE SCHEDULED TO BE CONNECTED TO

EXISTING EQUIPMENT, THE ELECTRICAL CONTRACTOR SHALL

COORDINATE THE SCHEDULE FEEDER WITH THE EXISTING EQUIPMENT

LUGS ON SITE AND REVISE THE SCHEDULED FEEDER TO SUIT THEIR

ON SITE INSTALLATION REQUIREMENTS.

1504 #1/0 + #6 GROUND IN 2" (53mm) CONDUIT

PANEL "B"

PANEL "C"

PANEL "D"

4002 (4 #3/0 + #6 GROUND IN 2-1/2" (63mm) CONDUIT)

SINGLE LINE DIAGRAM

FEEDER SCHEDULE

N.T.S.

4-400

4-150

4-150

4-150

4-400

4-150

UTILITY OWNED 
POLE-MOUNTED 
TRANSFORMER

400A,3P

150A,3P

150A,3P

150A,3P

INCOMING ELECTRICAL 
SERVICE FEEDERS AT 
30" (760mm) BELOW 
GRADE. REFER TO SITE 
PLAN FOR ADDITIONAL 
INFORMATION.

800A,3P
800AT
LSIG

SPD

M

DMS

UTILITY 
OWNED 
REMOTE 
METER 
CABINET

CUSTOMER 
OWNED 
METERING

150A,3P
SPARE

100A,3P
SPARE

SPACE 
FOR 
225A,3P

SPACE 
FOR 
225A, 3P

VRF-1 (1 OF 2)

3-80

100A,3P

80AT

VRF-1 (2 OF 2)

3-80

100A,3P

80AT

803 #4  + #8 GROUND IN 1-1/4" (35mm) CONDUIT3-80

60A,3P

4-60

NOTE 1

4-60

4 #6  + #10 GROUND IN 1-1/4" (35mm) CONDUIT 60
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	1 General
	2 mECHANICAL
	2.1 SPECIFICATIONS
	.1 Refer to Section 20 90 50 Mechanical-Electrical Equipment Schedule
	.1 Refer to revised schedule included herewith.
	.2 Refer to Section 22 11 23 Plumbing Pumps
	.1 Refer to article 2.2.1, revise model to Armstrong Astro 250SS
	.2 Refer to article 2.2.2 revise capacity to 2USGPM and 1.5ft of head.
	.3 Refer to Section 23 81 26 Split Air Conditioning and Heat Pump Systems
	.1 Refer to subsection 1.6 Quality Assurance.
	.1 Refer to item 1.6.6. Revise to refrigerant type noted to “R-32 or R-454B”.
	.2 Refer to subsection 2.2 System Description.
	.1 Refer to item 2.2.6. Revise to refrigerant type noted to “R-32 or R-454B”.
	.3 Add new subsection 2.7 Refrigerant Detection and Safeties.
	.1 Manufacturer shall allow for provision of all shut off and refrigerant detection safety measures and equipment as required by ASHRAE 15 and CSA B52 for the installation of A2L equipment.
	.4 Refer to Section 23 73 00 Custom Air Handling Units
	.1 Refer to subsection 2.2 Indoor Units, item 2.2.1.5.  Revise to read: “Heat pipe for dehumidification by AHU manufacturer (or alternative DX coil for hot gas reheat by VRF manufacturer, installed by AHU manufacturer)”
	.2 Add subsection 2.9 Controls and 2.10 Electrical to the specification as follows:

	“2.9        CONTROLS
	.4 Controller
	.1 Manufacturer shall supply unit complete with factory installed and tested controller.  Controller shall be a microprocessor based control system with the ability to communicate with building BAS BACnet IP system.  Controller shall permit starting or stopping the unit locally or remotely.  Unit controller shall perform all unit control functions including scheduling, unit diagnostics and safeties.
	.5 Manufacturer Control Options:
	.1 Airflow Control:
	.1 Variable airflow demand control ventilation sequence to modulate airflow between minimum and maximum based on duct static pressure.
	.2 Provide duct pressure sensor kit for field mounting by Controls contractor.
	.3 Provide return air CO2 sensor.
	.2 Temperature Control:
	.1 Supply air temperature to be maintained based on field installed temperature sensor in supply air duct.  Setpoint adjustable from controller.
	.3 Energy Recovery Wheel Control:
	.1 The wheel will be controlled to modulate speed to achieve most energy efficiency.  When the outdoor air conditions allow for economizer mode, wheel shall stop.  Wheel speed shall be controlled to provide defrost control.
	.4 Motorized Dampers:
	.1 Field supplied and installed motorized dampers on outdoor air and exhaust to the DOAS shall be controlled to open when the unit is operating and close when the unit is shut down.
	.5 VRF Heating, Cooling and Dehumidification control:
	.1 Control for VRF heating, cooling and dehumidification. Modulating signal to provide heating and or cooling after energy recovery wheel to achieve temperature setpoint.
	.2 Heat recovery reheat control for dehumidification control, providing reheat with secondary DX VRF coil.
	.3 Dew point sensor provided for field installation in the return/exhaust air duct.
	.4 Electric back-up reheat controlled to run to maintain supply air temperature if temperature can’t be maintained with ERW and VRF coil alone.
	.6 Filter Static Pressure Monitoring
	.1 Supply and return air filter pressure transducer to monitor filter loading.
	.7 Humidifier Control
	.1 VAV humidification control. Field installed humidity sensor. Provide a 0-10vdc signal from controller to humidifier to maintain relative humidity level in the return/exhaust air duct.
	.8 Time Schedule
	.1 Provide signal from BAS to unit controller for schedule.
	.9 BAS Integration:
	.1 DOAS Controller shall be provided with capability to integrate with the Siemens BACnet IP BAS system for control/adjustment of setpoints, schedule, and notification of alarms.

	2.10      ELECTRICAL
	.1 Each unit shall be wired and tested at the factory before shipment.  Wiring shall comply with CSA standards.  All wiring shall be number coded per the electrical wiring diagrams.  All electrical components shall be labeled according to the electrical diagram and be CSA recognized.
	.2 A terminal block shall be provided for the main power connection and a terminal board shall be provided for the low voltage control wiring.  Knockouts shall be provided in the bottom of the main control panel for field wiring entrance. Branch short circuit protection, 115-volt control circuit transformer and fuse shall also be provided with the unit.
	.3 Main unit disconnect supplied and installed by Electrical Contractor.
	.4 Back-up Electric heating coil shall be separately powered.  Disconnect supplied and installed by Electrical Contractor.
	.5 Manufacturer shall supply transformer if 208v/3ph equipment is not available.”
	.5 Refer to new Section 25 30 00 Controls and Instrumentation
	.1 Add entire section included herewith.
	.2 Division 25 Controls by Siemens.
	.6 Refer to Section 25 90 00 Sequence of Operations
	.1 Refer to subsection 3.1 VRF Heating & Cooling System (FC, VRF & BC).
	i. Refer to item 3.1.2.4. Revise to read as follows:  “On a drop in space temperature, heating is activated.  When an auxiliary perimeter heating or back-up electric duct heater is in a fan coil zone, the electric heating shall act as a second stage of heating. Heating will operate to maintain space temperature setpoint.”
	ii. Refer to item 3.1.5.  Revise “Perimeter Heating” to “Back-up Electric Heating”.

	2.2 DRAWINGS
	.1 Refer to Drawing M001 Mechanical Drawing List, Legend and Notes
	.1 As shown on the attached drawing M001.1 issued herewith,
	.1 Refer to the Legend of Symbols.
	.1 Revise the symbol for return/exhaust grille as shown.
	.2 Revise “HP/LP GAS – High Pressure / Lower Pressure Gas” to read as “RG – Refrigerant Gas”
	.2 Refer to Drawing M002 Mechanical Schedules
	.1 As shown on the attached drawing M002.1 issued herewith,
	.1 Refer to VRF Branch Controller Schedule.
	.1 Revise model numbers of VRF branch controller.
	.2 Refer to VRF Condensing Unit Schedule.
	.1 Add “Include drain pan heaters” in the Note No. 7.
	.3 Refer to Dedicated Outside Air System Schedule.
	.1 Revise “HGRH Capacity” to read as “HGRH Capacity or Heat Pipe”.
	.2 Revise “Heating Coil, Electrical, In Casing ” to read as “ Heating Coil, Electrical”.
	.3 Revise typo in the Notes.
	.3 Refer to Drawing M003 Mechanical Schedules
	.1 As shown on the attached drawing M003.1 issued herewith,
	.1 Refer to the Variable Volume Terminal Box Schedule.
	.1 Delete Remark indicating “Constant Volume”. Variable volume terminal boxes shall be variable volume down to 0% open and controlled by CO2 sensor in space.
	.2 Refer to the Electric Duct Heater Schedule.
	.1 Add the following to the Notes:
	.1 Temperature sensor to be included by manufacturer.
	.2 Integrate the operation of the electric duct heater with the associated VRF fan coil unit.
	.4 Refer to Drawing M100 Floor Plan – Level 1 - Underground Plumbing
	.1 As shown on the attached drawings M100.1 issued herewith,
	.1 Revise drawing name to “Floor Plan Level 1 – Underground Plumbing and Lower Level Plumbing”
	.2 Revise CW, HW, HWR, San, Vent and Condensate piping.
	.3 Add heat tracing to piping.
	.4 Revise and add plumbing notes.
	.5 Add recirc pump and domestic expansion tank.
	.5 Refer to Drawing M101 Floor Plan Lower Level - Plumbing
	.1 As shown on the attached drawings M101.1 issued herewith,
	.1 Revise drawing name to “Floor Plan Level 1 – Plumbing”
	.2 Add water heater detail.
	.3 Revise CW, HW, HWR, San, Vent and Condensate piping.
	.4 Revise pipe size.
	.5 Revise and add plumbing notes
	.6 Refer To Drawing M200 Floor Plan Lower Level - Piping
	.1 As shown on the attached drawings M200.1 issued herewith,
	.1 Revise the piping tag from “HP/LP GAS” to “RG” (refrigerant gas).
	.2 Revise the location of back-up heat unit heater in the 003 Electrical.
	.3 Add “Install c/w drain pan heaters” in the VRF outside unit note.
	.4 Revise VRF-1 outside unit as a combination unit from two separate unit.
	.7 Refer To Drawing M201 Floor Plan Level 1 - Piping
	.1 As shown on the attached drawings M201.1 issued herewith,
	.1 Revise the piping tag from “HP/LP GAS” to “RG” (refrigerant gas).
	.8 Refer To Drawing M300 Floor Plan Lower Level - Air Distribution
	.1 As shown on the attached drawings M300.1 issued herewith,
	.1 Revise the location of back-up heat unit heater in the 003 Electrical.
	.2 Revise VRF outside unit note, deleting “ c/w board insulation, concrete pavers”.
	.9 Refer To Drawing M301 Floor Plan Level 1 - Air Distribution
	.1 As shown on the attached drawings M301.1 issued herewith,
	.1 Revise air transfer duct location between 101 Classroom 1 and 100 Corridor.
	.2 Revise dryer venting note from 108 Jan, adding “c/w gooseneck”.
	.10 Refer To Drawing M401 Mechanical Details
	.1 As shown on the attached drawings M401.1 issued herewith,
	.1 Add a gooseneck exhaust detail.
	.2 Revise note in the M-401 – 12  VRF Refrigerant Schematic, deleting “HP/LP”.


	3 ELECTRICAL
	3.1 DRAWINGS
	Refer to Drawing No. E400 Lower Level Floor Plan Power and Systems, E401 Level 1 Floor Plan Power and Systems, E500 Panel Schedules, E600 Single Line Diagram and Fire Alarm Riser Diagram and Fire Alarm Schedule.
	.1 As indicated in drawing E400.2 issued herewith:
	a. Added Heat tracing and heat tracing notes.
	b. Added BAS and VRF to Mechanical Room 002.
	.2 As indicated in drawing E401.2 issued herewith:
	a. Added Heat tracing and heat tracing notes.
	.3 As indicated in drawing E500.2 issued herewith:
	a. Added Heat tracing to Panel A.
	b. Updated legend for Panel A.
	c. Added Heat tracing to Panel D.
	d. Updated legend for Panel D.
	.4 As indicated in drawing E600.1 issued herewith:
	a. Added Breaker for SPD and note for Single Line Diagram.
	b. Updated Fire Alarm Riser Diagram Notes - Sequence of Operation # 1.3, and 2.2.



