CCP Basics and Troubleshooting Part IV:  Using Conditioned Air - Zone Controller Operations (CB and Del. VAV)
Topics:  1) A summary of the basics of CCP zone controller operation.  2) Some troubleshooting suggestions for zone control problems with CCP systems.  

Zone Controllers:  Each zone uses a UCM 4.2 VAV controller.  The UCM 4.2 communicates using the Comm 4 protocol on an 18 AWG, low capacitance, twisted pair, shielded communications wire.  The UCM 4.2 controls zone temperature by modulating an air damper, operating an optional series or parallel fan, and/or optional local heat.  There is a binary input that can be used for an occupancy sensor.  There is an analog input that can be used for either space CO2, or an auxiliary temperature.  For stand-alone operation aux temp is used for source air temperature.  Complete configuration of the zones is done using the CCP workstation software (individual zone editor) or with Rover.  Configuration of flow setpoints can be done from the operator display.  This is a summary of the main points.  All details are not included.  See UCM 4.2 Installation and Operations Guide, VAV-SVX01C-EN for more detailed information.  
Air Flow Setpoints:  Flow setpoints are normally determined by design considerations such as heating or cooling load and ventilation requirements.  In pressure independent operation the UCM uses one of four air flow setpoints, Max Flow, Min Flow, Min Heating Flow, Min Local Heat Min Flow.  Flow below 5% nominal or above 110% nominal place the controller in pressure dependent mode.  In pressure dependent mode the equivalent percent position will be used.  There is a separate minimum position that is used for pressure dependent mode (default 40%).  See HVAC Knowledge Center WAVE 5744 or the UCM 4.2 Installation and Operations Guide, VAV-SVX01C-EN.  The CCP communicates a supply air temperature to the zones.  If the supply air is hot and the space temperature is warm, or if the supply air is cold and the space temperature is cold, the controller will use a minimum flow setpoint.  This allows the controller to provide minimum ventilation requirements but to limit the flow of air that would drive space temperature farther from setpoint.  See HVAC Knowledge Center WAVE 4875 for a complete flow setpoint arbitration table.  

The controller uses the cross-sectional area of the box to determine nominal flow and to calculate air flow.  If the box size is configured incorrectly, the calculation and therefore flow readings will be wrong.  Because control becomes pressure dependent at a proportion of nominal flow, incorrect configuration may cause the controller to report pressure dependent operation.  

Control Action and Auto Changeover:  Control action defines whether the supply air can be used to warm or cool the space.  The control action of each zone can be viewed in the Group / Zone List of the CCP Editor of the workstation software.  This status does not auto-refresh, press refresh frequently.  Zone controllers determine control action by comparing supply air temperature and space temperature.  Supply air that is at least 10( warmer than the space will result in control action of heat.  Supply air that is below space temperature results in control action of cool.  So, control action change-over to heat occurs at 10( above zone temperature.  Control action changeover to cool occurs below space temperature.  Control action does not change over when supply temperature is between zone temperature and zone temperature + 10(.  In this region a minimum flow setpoint (may be either cooling or heating) will always be used.  Supply air temperature is supplied by the CCP from the supply air temperature sensor at the communicating bypass assembly, or in some rare cases by the supply air temperature sensor of the AHU.  This is one reason the system can not run if the supply air temperature sensor fails or if the communication is down to the bypass controller.  If they don’t know supply air temperature the zone controllers can not know whether opening the air valve will make the people happier or unhappier, so they do nothing.  

Air Valve Operation:  The air damper is driven open and closed by two triac outputs using tri-state modulation.  The drive time must be configured correctly for this to work (Zone Editor Setup Tab 3).  The air valve can control air flow using either a flow sensor or by position alone.  Actual flow depends on static pressure when control is by position only.  This is referred to pressure dependent control.  Position control will be used if no flow sensor is present, if the flow sensor has failed, if flow sensor calibration fails, or if flow can not be accurately determined (outside the range 10% nominal < measured flow < 110% nominal).  

Air Balance:  The system can not be expected to work well if it has not been air balanced.  Air balancing is done by CCP Group.  Balance Mode is initiated from Setup Tab 2 of the CCP Editor or from the operator display.  Local zone heat is disabled.  AHU heating and cooling are disabled.  AHU fan runs at 100%.  Outdoor air damper is driven to minimum position.  Zone air dampers are overridden to the configured max flow position.  Actual flow is measured with a flow hood.  The measured flow is entered in the zone editor for individual zones (Zone Editor Setup Tab 1).  Flow gain is calculated and written to zone controller memory.  

Series Fan:  A series fan will be on whenever the air valve is open, generally whenever the controller is occupied.  A series fan will also be on when unoccupied if the air valve is open or if local reheat is on.  (The series fan can be configured to ignore air valve position but this should only be done with caution.)  Fan Enable / Disable as a function of CCP Groups.  In the CCP workstation software, Setup menu/CCP Group/Setup Tab.  Select “More” on the Zone Editor Status Tab to view whether the fan is Enabled / Disabled, and whether it is ON or OFF.  

Parallel Fan:  A parallel fan can be configured for either flow control or temperature control.  Temperature control is most common.  When configured for temperature control the parallel fan acts as the first stage of local heat.  It turns on at a configured offset (Zone Editor Setup Tab 1) above the heating setpoint and draws warm plenum air in to the space.  Fan Enable / Disable as a function of CCP Groups.  In the CCP workstation software, Setup menu/CCP Group/Setup Tab.  Select “More” on the Zone Editor Status Tab to view whether the fan is Enabled / Disabled, or whether it is ON or OFF.  

Local Reheat:  The UCM 4.2 can be configured for staged hot water, modulating hot water, staged electric, or slow pulse width modulating electric reheat.  There are a total of three triac binary outputs to control the fan, if present, and any local reheat.  If a fan is present this limits the outputs available for reheat.  

Local hot water reheat is always available to warm the space.  Local electric reheat is only available if the supply air temperature is below 70( F.  This means that local electric reheat will usually be locked out when the AHU is in the heating mode, and it also means the local electric reheat may be locked out when the supply air is nearly neutral to space temperature.  This is very important to keep in mind.   

In general, reheat stages are turned on at the Heating Setpoint, Heating Setpoint - 1(, and Heating Setpoint - 2( respectively.  This is for staged reheat.  It oversimplifies reheat control but it does give a general idea how quickly reheat capacity is increased.  

Electric reheat is turned off if air flow falls to less than the Minimum Heating Flow Setpoint – 3%.  This is for safety; it prevents electric reheat from operating when air flow is too low.  

Electric reheat is turned off abruptly when the space temperature rises to more than .5( F above the heating setpoint.  Hot water reheat also is turned off when space temperature is more than .5( F above the heating setpoint if the supply air is cold (below space temperature).  This is done to save energy but in situations where space temperature control relies on reheat alone the space temperature may tend to fluctuate.  Hot water reheat does not turn off at a particular point.  

Local reheat can be Enabled / Disabled by CCP Group.  In the CCP workstation software, Setup menu/CCP Group/Setup Tab.  Select “More” on the Zone Editor Status Tab to view whether the reheat is Enabled / Disabled, and whether it is ON or OFF.  

The * and ** Positions on the zone sensor thumbwheel are overrides.  The * overrides the air damper to its maximum position.  The ** overrides the zone unoccupied.  It is necessary to press the ON (TOV) button for 2 sec. to initiate the overrides.  Overrides remain until the thumbwheel is moved away from the * / ** position.  Disabling the local setpoint also disables the * / ** functions.  These functions are used primarily for air balancing.  Occupants may not realize that overrides are generated by moving the setpoint dial to the extreme positions and this can cause issues.  Putting the thumbwheel in the * or ** position essentially prevents the zone controller from controlling space temperature, its main job.  For example, an occupant who is cold may turn the thumbwheel to the highest value, the *.  If the zone is cold and the supply air also happens to be cold, the UCM 4.2 would ordinarily drive the air valve to a minimum position to prevent over-cooling the space.  However when the occupant moves the thumbwheel to the * position the air valve is driven open.  This will make the situation worse, not better.  

Troubleshooting suggestions:  
Rover:  Rover is a Trane service tool.  It can be used to configure the UCM4.2 zone controllers used in the CCP system.  It is not necessary; all configuration can be done through the CCP.  If it is used, be aware that both the CCP and Rover should not be on the link at the same time.  Also, Rover will force the control action to cool.  If this is not taken in to account it can make troubleshooting zone controllers confusing.  
Triac Outputs:  Triac outputs are difficult to troubleshoot with a multi-meter.  A meter will generally detect 24 VAC at the output even when it is off.  A 24 V LED, or a relay, will provide enough load to detect whether the output is on or off.  Remove the spade plugs from the outputs and connect the LED or relay between J8 (hot) and J9, J10, or J11 (the fan or reheat outputs) to isolate problems in the board from problems with the contactors or actuators.  

1.    It is often good to start troubleshooting by reviewing system status.  For zones; check active setpoint, zone temperature, damper position, damper min position, damper max position, occupancy, control action, and overrides (Group / Zone List in the CCP Editor, note that this does not auto-refresh).  

2.    Most occupant complaints relate to temperature control in zones; the space is too hot, too cold, too drafty, etc.  

a)
If thumbwheel setting is changed frequently, the controller will be confused.  Occupants that fight with each other and fight with the controllers practically guaranty that everyone will be less happy.

b)
Check flow setpoints, supply air temperature, control action, reheat.  

c)
Make sure that the AHU is working properly and can make both hot and cold air.  Make sure that changeover can occur.  Check votes required for changeover and current number of votes.  Check for tagged zones.  In CCP Editor and Setup Tab 1; check supply air temperature, check time to changeover, make sure control mode is Auto.  

3.    If space temperature is below setpoint and local reheat is not on.

a)
Check the box configuration for reheat.  

a)
Check supply air temperature.  Electric reheat is allowed only if supply air temperature is below 70(.  

b)
Check for overrides.  Flow overrides lock out reheat.  If fan is disabled reheat may be locked out.  

c)
Make sure local reheat is enabled.  This is a CCP Group function (Setup Menu/CCP Group/Setup Tab).  

4.    If fan does not run.

a)
Check for overrides.  Make sure fan is enabled.  

5.    If the air valve is always at the same position. Or, if the air valve is always at 40%, or some other constant value.  Or, if the pressure dependent minimum position is 40% but the air valve never opens to 40%.  

a)
40% is the default pressure dependent minimum.  Check for pressure dependent operation.  

b)
No minimum air flow setpoint or air valve position can be greater than the maximum position so if the pressure dependent minimum is greater than the maximum position the minimum is the same as the maximum.  The air valve gets “stuck” at a single position.  

c)
Check air flow setpoints.  See pressure dependent mode below.

6.    If the zone controller is in pressure dependent mode.

a)
Check configuration.  Make sure it is configured as a VariTrane box.  Make sure the box size is correct.  If the configuration is wrong, flow and pressure dependent operation will not be reported correctly.  

b)
Check air flow and duct static pressure.  If air flow is too low or too high, flow may be outside the range 5% - 110% nominal.  This results in pressure dependent operation.  Check bypass damper calibration and operation in CB system.  Check fan operation in Del VAV and CB system.  Poor duct design, incorrect bypass sizing, or over / under size fan influence duct static pressure control.  

c)
If minimum flow setpoints are small relative to nominal flow any problem with duct static pressure control may result in pressure dependent operation.  If the maximum flow setpoint is small relative to nominal flow the controller can only use a small part of its range.  If there are problems with duct static pressure control it may not be possible for the controller to recover pressure independent operation because the pressure dependent minimum can not be greater than the maximum position.  

d)
Check air flow setpoints.  Make sure minimum flow is not too small.  Make sure maximum flow is not too small.  Keep in mind that these values are typically determined by design requirements for ventilation and heating / cooling loads.  

e)
Increasing the minimum position for pressure dependent operation may help the controller recover to pressure independent operation.  

