Series 7000 Analog Electronic Control System

Guide Specification

GENERAL

Furnish and install an ENVIRO-TEC® Series 7000 Pressure Independent Analog Electronic Control System where indicated on the plans and in the specifications.  The complete system shall be fully operational and include the following:

· Single duct, dual duct, and/or fan powered terminal units

· Pressure independent Series 7000 analog electronic zone controllers with integral differential pressure transducer

· Analog electronic wall thermostat

· Electronic air valve actuator

· 24 VAC control transformers

· Air pressure switches as required

· Electronic duct temperature sensors as required

TERMINAL UNITS

Provide terminal units with multi-axis center averaging differential pressure sensor as specified in Section___, “Air Terminal Units.”

ANALOG ELECTRONIC ZONE CONTROLLER

The fully standalone controller shall consist of an electronic circuit board with integral flow-compensated differential pressure transducer.  The circuit board shall incorporate different type terminals for AC and DC connection to prevent damage caused by inadvertent field wiring errors.  Thermostat, sensor and contact closure terminations shall be through screw terminal connectors for easy field termination.  24 VAC terminations shall be of the quick-connect type.  The circuit board shall also incorporate an automotive-style, glass tube fuse circuit protector for ease of local replacement.

Modular design shall allow for ease of adding optional features such as fan, stages of heat, morning warm-up, summer/winter changeover, night setback and smoke purge and shall be accomplished by selecting the appropriate modular card and plugging it into the existing master controller.  Controllers that require replacement to change or update options are not acceptable.   The use of separately wired modules to implement optional features is not acceptable due to the increased risk of control problems from inadvertent field wiring errors and intermittent connections.

Series flow fan terminal controllers shall incorporate logic to prevent reverse rotation of the unit fan on power interruption or introduction of primary air.

REHEAT CONTROL

The plug-in Heat Modules, used with single duct or fan powered air terminal controllers, shall be capable of controlling the following types of ducted reheat:  1) Control up to three stages of Electric Duct Heat, 2) Provide 3-wire floating point control for Hot Water Reheat, 3) Provide proportional modulating control for Hot Water Reheat, 4) Provide proportional SSR control for Electric Duct Heat.

ELECTRONIC DUCT TEMPERATURE SENSOR

Where required by the control sequence, each control package shall include a supply air duct temperature sensor furnished, mounted and wired by the terminal unit manufacturer.  

Summer/Winter Changeover: When the supply air temperature increases to a field adjustable setpoint, between 50° and 90°F, the controller shall automatically reverse the control action of the air valve and modulate the air valve to condition the space with warm air from the RTU or Air Handler.  

Morning Warmup: When the supply air temperature increases to a field adjustable setpoint, between 50° and 90°F, the controller shall automatically drive the air valve to the Maximum CFM position and allow for conditioning of the space with warm air from the RTU or Air Handler.

DIFFERENTIAL PRESSURE TRANSDUCER

The flow-compensated differential pressure transducer shall be permanently mounted on the analog electronic control circuit board.  The analog electronic control shall drive the transducer in such a way as to produce a voltage output proportional to flow.  Transducers with outputs proportional to differential pressure are not acceptable.  The controller shall use the flow proportional voltage output to maintain desired airflow within five percent of setpoint regardless of changes in system static pressure.  Inlet mounted, single point hot-wire velocity transducers are not acceptable.

ANALOG ELECTRONIC WALL THERMOSTAT

The analog electronic thermostat circuit board shall incorporate a glass encapsulated, hermetically sealed rapid response thermistor, a hidden temperature setpoint with scale marked in one degree Fahrenheit increments, and maximum, cooling minimum and heating minimum airflow limit adjustments.  All thermostat signals shall be low voltage, low current for short circuit protected DC.

The thermostat shall be capable of being installed directly to drywall, or to a horizontally or vertically mounted single-gang junction box with an adapter plate provided.  The thermostat shall not protrude further than 5/8" from the wall or adapter plate when installed.

Where required by the control sequence, each thermostat shall include both heating and cooling minimum airflow adjustments.  The control system shall allow both the heat and heating minimum to be disabled via a dry contact closure provided by the Temperature Controls Contractor. 

ELECTRONIC ACTUATOR

The electronic actuator shall be a separate component from the control system.  Due to the high cost of replacement parts after the warranty period, systems with the actuator integral to the electronic controller are not acceptable.

The electronic actuator shall be capable of stalling indefinitely at the terminal unit‘s mechanical stops without damage either to the actuator or the terminal, and maintain positive mechanical pressure against the unit‘s closed foam seal to prevent excessive airflow leakage.  The use of end switches to limit the damper‘s mechanical travel is not acceptable.  DC current to the actuator motor in the stall position shall be electronically limited to prevent damage to the motor due to excessive power dissipation. 

CONTROL TRANSFORMER

Provide a 24 VAC control transformer sized to match the power requirements of the terminal and voltage available in the building.

AIR PRESSURE SWITCH

Where required by the control  sequence, each control package shall include an air pressure switch furnished, mounted and wired by the terminal unit manufacturer.  When the switch senses that the system static pressure has failed, the controller and unit shall automatically switch to the night setback mode.  Fan and heat shall be used to maintain the separate night temperature offset.
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