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SECTION COVER SHEET

Use this Section to specify the EMCS Field Sensors, Actuators and Devices for a computerized Energy Management Control System (EMCS) used to operate mechanical systems. The complete EMCS is intended to be specified in a series of Sections.  Refer to Section 23 09 23 for a complete list of EMCS Sections.
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1.
General

1.1
INTENT

.1
Read this Section in conjunction with Section 23 09 23 ‑ EMCS General Requirements and other related EMCS Sections.

.2
The letters under the "Type" column in the following Schedule are the same used in Section 23 09 30 “Point Database Schedule” and also on the drawings.

2.
Products

2.1
SENSING DEVICES

.1
Provide field instrumentation and sensing devices, analog or digital as applicable, which measure temperature, humidity, pressure, flow, current, voltage, equipment states, etc. and which input signals to the RCU or TCU terminal strip that conform to the input requirements specified in Sections 23 09 26 and 23 09 27, "Signal Processing" articles.

.2
The end-to-end accuracy called for in the following Schedule includes the combined effect of all the errors in all the interposing devices and components between the measured variable and the value displayed at the Central Control Station.

.3
For all sensors in piping, provide stainless steel or bronze pipe wells and all required adaptors.  For retrofit projects, existing wells may be reused if they are no longer required for any other purpose, are in good condition and are compatable with the new sensors.

2.2
ACTUATORS

.1
Provide output devices, motors and actuators which convert the digital or analog output signal from the RCU or TCU to activate relays or open and close valves, dampers, etc., that conform to the output requirements specified in Sections 23 09 26 and 23 09 27 “Signal Processing” articles.

.2
The end-to-end accuracy called for in the following Schedule includes the combined effect of all the errors in all the interposing devices and components between the value entered at the Central Control Station and the position of the final control element.  In retrofit situations, where the final control elements or actuators are allowed to be reused, end-to-end accuracy refers only to the signal sent to the final control element or actuator.


.3
Actuators shall be gear driven with spring return to "fail safe" in normally closed position as dictated by freeze, fire or temperature protection.  Actuator shall include a manual override allowing end device to be positioned and locked into place should the actuator fail.


.4
For dampers provide one actuator motor for approximately 4 m2 damper section.  Minimum of one damper motor per damper section.


.5
Standard of quality: Belimo

2.3
CONTROL VALVES
.1
Provide valves in accordance with general valve specification.  Provide position indicators on valves.

.2
Valves shall "fail safe" in normally open or closed position as dictated by freeze, humidity, fire or temperature protection and as indicated in Section 23 09 30 “Point Database Schedule”.

.3
Two‑way valves for liquids shall have equal percentage characteristics.  Three way valves shall have linear characteristics.  Size valve operators to close valves against pump shut off head.

.4
Steam valves shall have modified linear characteristics with stainless steel seats.  Provide separate valves on individual coils. Two valves in parallel shall have 1/3 ‑ 2/3 load capacities sequenced so that smaller valve opens first.   The larger valve shall start openning just before the small valve’s fully open position.

2.4
DAMPERS
.1
Automatic dampers shall be 1.6 mm galvanized steel or extruded aluminum multiple blade mounted in 3.0 mm steel or extruded aluminum flanged frame.  Individual blades shall not exceed 150 mm in width or 1200 mm in length with interlocking edges and compressible seals.  Provide oil impregnated bronze or nylon bearings with additional thrust bearings for vertical blades.  Prime coat steel dampers.

.2
Mixing dampers of opposed blade construction shall be arranged to mix air streams.  Provide positive positioning on mixed air dampers where dampers are not mechanically linked. Damper leakage shall not be greater than 1%.

SPEC NOTE:  Where operating ranges and End‑to‑End accuracy are in brackets, select correct values and enter in remarks columns of Section 23 09 30, Point Schedules.

2.5
ANALOG INPUT SENSORS ‑ TEMPERATURE

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Duct probe
Tp
0°C to 60°C
±0.3°C
Length to suit duct size.

Pipe well
Tw
0°C to 50°C
±0.3°C
C/w stainless or bronze wells,


      
0°C to 100°C  
±0.5°C
range to suit application.


      
50°C to 150°C 
±0.5°C


Averaging
Ta    
-30°C to  50°C
±0.5°C 
C/w supporting wire and brackets.

Room/Space
Tr
10°C to  30°C
±0.3°C
C/w tamper proof cover.

Outside air
To    
-50°C to  50°C
±0.5°C
C/w solar shield.

Surface
Ts
0°C to  50°C
±0.3°C
C/w anchor strap.


      
0°C to 100°C  
±0.5°C


      
50°C to 150°C 
±0.5°C

2.6
ANALOG INPUT SENSORS ‑ RELATIVE HUMIDITY

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Duct probe
Hp
5 to 90% RH 
±3%
Must be usable over



0°C to 60°C 

0 to 100% RH range

Room/Space
Hr
10 to 90% RH    
±3%
C/w tamper proof cover.



10°C to 30°C

Outside air
Ho
5 to 90% RH
±5%
C/w solar shield.


      
-50°C to 50°C

Must be usable over





0 to 100% RH range

2.7
ANALOG INPUT SENSORS ‑ PRESSURE

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Static
 Ps
as required:
±2%
Materials to suit medium in



25 - 50% greater
full scale
contact with device.



than max design

Differerntial
Pd
as required:
±2%
Materials to suit medium in



25 - 50% greater
full scale
contact with device.



than max design

Velocity
Pv
as required:
±1.0%
Air:  Multi‑point static & total

pressure

25 - 40% greater
full scale
pressure sensing element, self-



than max design

averaging manifold, air equalizer



or max measured

and straightener, max pressure loss



velocity pressure

36 Pa @ 10 m/sec.



at full flow rate.

Water & Steam:  Annubar or





orifice plate.

2.8
ANALOG INPUT SENSORS ‑ ELECTRIC

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Watt meter
Kw
as required
±0.25%
3 current transformers




full scale
2 potential transformers as



applicable for “Y” or “D” 



configuration.

Current
Ct
as required
±0.25% 

transformer


full scale

2.9
ANALOG InPUT sensors - Miscellaneous

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Carbon Monoxide 
Co
300 to 2000 PPM
±5% 
Electrochemical devices ONLY




full range
Device must not be sensitive to






ambient air temp or relative humidity.

Generic
AIi
4 to 20 mA DC
±0.25%


Analogue Inputs
AIv
0 to 10VDC
full scale

2.10
ANALOG OUTPUT DEVICES - electric

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

To damper 
Dm
4 to 20 mA DC
±2% 
Match range if existing

motors

0 to 10 VDC
full range

To valve
Vm
4 to 20 mA DC
±2% 


motors

0 to 10 VDC
full range

Controller
Csr
4 to 20 mA DC
±0.25%
Setpoint reset

0 to 10 VDC 
full scale
Variable Speed
Vsd
4 to 20 mA DC
±0.25%

Drive

0 to 10 VDC 
full scale
Generic Analogue
AOi
4 to 20 mA DC
±0.25%

Outputs
AOv
0 to 10 VDC 
full scale

SPEC NOTE:  Only use following clause when pneumatic actuators are being reused for retrofit contracts.

2.11
ANALOG OUTPUT DEVICES - pneumatic

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

To damper 
Da
20 ‑ 104 kPa
±2% 
I/P transducer, provide output

actuators


full range
pressure gauge.

To valve
Va
20 ‑ 104 kPa
±2% 
I/P transducer, provide output

actuators


full range 
pressure gauge.

2.12
DIGITAL INPUT DEVICES

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Dry Contact
Dc
N/A
N/A
Utilize existing device.

End Switch
Esw
N/A
N/A
Adjustable position.

Level
Lsw
N/A
N/A
Adjustable setpoint and differential.

switch



Pressure rating suitable to application.

Pressure 
Psw
as required
±1.5%
Adjustable setpoint and differential.

switch


full scale

Temperature
Tsw
as required
±1°C
Adjustable setpoint and differential.

switch



Manual reset for freeze protection.

Current 
Ri
as required
N/A
Adjustable trip setpoint and

sensitive



differential.

relay

P/E Relay
Pe
0 ‑ 120 kPa
N/A
Adjustable setpoint and differential.

2.13
DIGITAL OUTPUT DEVICES

Application
Type
Operating
End‑to‑End
Remarks



Range
Accuracy

Relays
Ry
N/A
N/A
DPDT, plug‑in type terminal base.





Contacts rated to suit motor starter.

E/P Relays
Ep
N/A
N/A

3.
Execution

3.1
INSTALLATION

.1
All transducers and devices are to be mounted in equipment cabinets with hinged doors. Unless specifically approved by the Minister in writing, equipment cabinets shall be installed near RCU cabinets, at eye level, in easily accessable areas, on solid walls or supported away from vibrating equipment.  Cabinets not in mechanical rooms shall have locable doors keyed the same as RCU cabinets.

.2
For all sensors in piping, confirm locations of new wells and availability of any existing wells with Minister.  Use thermal conductive compound when installing sensors to ensure proper thermal coupling of sensor to well.  No more than 2 meters of flex shall be used between sensor housing and raceway.  Flex to be secured within 1 meter of sensor.

.3
Install a pressure gauge on the signal line of each electro-pneumatic transducer (EPT) or pneumatic controller, excepting room temperature controllers.

.4
Install a brass tee in the high and low side lines of every air flow station and differential pressure transducer, excepting those on room VAV box controls.  Cap off open end of tee with 10 cm stub and plug or brass coupling and rubber cap  Tees to be located close to device in such a manner as to allow for easy access during commissioning procedures.

SPEC NOTE:  Delete the following article for new works without existing devices OR for retrofit works where all new devices are required.

3.2
USE OF EXISTING DEVICES

.1
The use of existing devices are permitted.

.2
The contractor is responsible for ensuring that any reused device is suitable for the application and meets the requirements of this Section.

.3
Every reused device must be tested for proper operation.  All adjustable analogue devices shall be recalibrated for zero and span.

END OF SECTION
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