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ZIP Economizer
Method of Operation

States 
Virgin State
The ZIP Economizer comes shipped from the factory in this state. 
“Setup Incomplete” will be displayed. No control will occur until setup is 
completed.

Automatic State – all of the following strategies and operational modes 
are available in this state.
A minimum of two pieces of information (in level 2 Settings menu) must 
be entered before the ZIP Economizer will go into Automatic State:
• The appropriate ZIP code must be entered.
• The minimum damper position setpoint (Vent Min Pos) percentage 

must be entered.

When in Automatic State, the G input terminal is used to monitor a 
remote occupancy contact, time clock and/or indoor fan signal. When 
the G terminal is energized, the ZIP Economizer will operate in Occupied 
(damper will move to the proper ventilation position). Otherwise, the ZIP 
Economizer will operate in Unoccupied.

Strategies
Compressor Protection and Energy Savings
DXLL (Supply Air Low Temperature Protection in Mechanical Cooling)
This strategy is activated automatically when in Mechanical Cooling 
Mode depending on supply air temperature. Timers, temperature dead 
bands and SAT Y2 Limit setting all interact with this strategy.

SAT < 45°F All compressor stages disabled.
45 °F ≤ SAT < 47°F Compressor stages may or may 

not be enabled based on whether 
or not SAT is rising or falling.

SAT ≥ 47°F and SAT Y2 Limit=Off Both compressor stages enabled.
47°F ≤ SAT < 56.5°F and SAT Y2 
Limit=On

1st stage compressor enabled.
2nd stage compressor disabled.

SAT ≥ 56.5°F Both compressor stages enabled.

SAT Y2 Limit
This strategy inhibits the 2nd stage compressor from coming on 
prematurely based on SAT temperature and time.
• IF Y2 is energized
 AND Compressor 1 has been running for less than 4 minutes
 AND Supply Air Temp is less than or equal to its required setpoint + 

1.5° (56.5°F)
 THEN Compressor 2 will not be allowed to come on
LCLO (Low Ambient Compressor Lockout)
This strategy inhibits compressor operation at low outdoor air 
temperatures.
• IF OAT falls below the low limit (50°F) adjustable (40...65°F)
 AND not in Heat Pump Mode
 THEN Compressor 1 and Compressor 2 will be disabled.
• IF OAT rises 2°F above the low limit of LCLO setpoint
 OR in Heat Pump Mode
 THEN Compressor 1 and Compressor 2 will be enabled.

Minimum On and Minimum Off Time
This strategy prevents the compressors from “short-cycling”.
• IF any Compressor is energized
 THEN run it at least 180 seconds EXCEPT when entering Brownout 

Mode when compressors will be shut off immediately.
• IF any Compressor is de-energized
 THEN keep it off for at least 180 seconds 

Not Simultaneous ON/Not Simultaneous OFF
On RTUs with 2 compressors this strategy is used to prevent both 
compressors from coming on at the same instant to keep electrical 
demand down.
• Compressors 1, 2 are kept from switching on together by a 10 second 

time delay.
• If SAT Y2 Limit is set to “On” compressor 2 is delayed by 240 seconds 

to evaluate if the single compressor already operating can bring SAT 
less than or equal to setpoint +1.5 °F (56.5°F).

• Compressors 1, 2 are kept from switching off together by a 5 second 
time delay EXCEPT when entering Brownout when compressors will 
be shut off immediately.

Brownout Protection
Input power (AC 24 V) is monitored. 
• IF input voltage drops to 75%
 AND it stays below there for 30 seconds
 THEN Brownout will be enabled.
• IF input voltage rises to 85%
 AND it stays there for 300 seconds
 THEN Brownout will be disabled.
Under Brownout conditions the current operating mode will be 
maintained EXCEPT Mechanical Cooling and Integrated Cooling (where 
compressors are utilized). 
Instead of Mechanical Cooling it will go to Ventilation, DCV or 
Unoccupied. Instead of Integrated Cooling it will go to Free Cooling.
This strategy prevents compressor operation during brownout 
conditions. Compressors will be turned off immediately (bypassing 
minimum on/off timers).

Random On Delay after Power Up
After a power blackout or any power restore, compressors will go 
through a random time delay before allowing them to operate. This 
random timer is between 30...180 seconds. This helps the electrical 
network to come back up without excessive demand from multiple RTUs 
and compressors coming back on after the blackout.

Freeze Protection
See Freeze Protection Mode of Operation on page 36.
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ZIP Economizer
Method of Operation

High Limit Changeover
(Four possibilities depending on installed sensors)
Note: Economizing is enabled based on one of the following and 
becomes active in Free Cooling and Integrated Cooling. 

Single Dry Bulb Changeover
• If only an OAT sensor is connected, it will be analyzed against the 

reference Outdoor Air changeover temperature value (based on 
entered ZIP code). 
• IF OAT is 2°F below the reference value 
 THEN economizing will be enabled. 
• IF OAT is above the reference value
 THEN economizing will be disabled.

Differential Dry Bulb Changeover
• Must have OAT and RAT sensors connected. OAT and RAT will be 

analyzed against each other and the OAT will be analyzed against the 
reference differential temperature high limit (based on entered ZIP 
code).
• IF OAT is 2...8°F below the RAT (Value Climate Zone Dependent)
 AND OAT is 2°F below the reference differential temp high limit 

DTHL
 THEN economizing will be enabled. 
• IF OAT is greater than or equal to 0...6°F below the RAT (Value 

Climate Zone Dependent)
 OR the OAT is greater than the reference differential temp high limit 

DTHL
 THEN economizing will be disabled.

Single Enthalpy Changeover 
• Must have OAH (RH) and OAT sensors connected. Outdoor air 

enthalpy (Outdoor Enth) will be calculated. They will be analyzed 
against the reference values as follows:
• IF Outdoor Enth is 2 btu/lb less than the reference enthalpy high 

limit (default is 28 btu/lb – 2 btu/lb = 26 btu/lb)
 AND OAT is 2°F below the reference temperature high limit ETHL 

(based on entered ZIP code)
 THEN economizing will be enabled. 
• IF Outdoor Enth is greater than reference enthalpy high limit 

(default is 28 btu/lb)
 OR OAT is greater than the reference temperature high limit ETHL 

(based on entered ZIP code)
 THEN economizing will be disabled.

Differential Enthalpy Changeover
• Must have OAH, OAT, RAH and RAT sensors connected. Outdoor Air 

Enthalpy and Return Air Enthalpy will be calculated.
• IF Outdoor Enth is 2.5 btu/lb less than Return Air Enth 
 AND Outdoor Enth is 2 btu/lb less than the reference differential 

enthalpy high limit DEHL (30 btu/lb)
 AND OAT is 2°F below the reference differential temperature high 

limit DTHL (based on entered ZIP code)
 THEN economizing will be enabled. 

• If Outdoor Air Enthalpy is 1 btu/lb less than Return Air Enthalpy 
 OR Outdoor Air Enthalpy is greater than reference enthalpy high 

limit DEHL (30 btu/lb)
 OR OAT is greater than reference differential temperature high limit 

(based on entered ZIP code)
 THEN economizing will be disabled.

Operational Modes
Free Cooling
• Outdoor air ambient conditions are analyzed by one of the 4 

changeover strategies above (Single or Differential Dry Bulb; Single 
or Differential Enthalpy) and has been deemed suitable for “free” 
cooling. 

• Y1 is energized indicating a call for stage 1 cooling.
• Y2 is de-energized.
• W1/O/B is de-energized. 
• G input could be energized or de-energized (occupied or unoccupied 

state).
• Compressor 1 is off2.
• Compressor 2 is off2. 

Adjustable Setpoint
• Fan Speed could be energized (low speed, when OAT is below 50°F) 

or 
de-energized (high speed) for indoor fan1. 

• Exhaust Fan could be running or not based on % damper open 
position1.

• Damper Pos output is modulated between the respective current 
minimum damper position setpoint and 100% open to attempt to 
maintain SAT setpoint (55°F) adjustable (45...70°F). When OAT is 
at 55°F the damper will be fully open to outside air. As outdoor air 
continues to rise above 55°F, SAT will rise with it.

Integrated Cooling
• Outdoor air ambient conditions are analyzed by one of the four 

changeover strategies above (Single or Differential Dry Bulb; Single 
or Differential Enthalpy) and has been deemed suitable for “free” 
cooling. 

• Y1 is energized indicating a call for stage 1 cooling.
• Y2 is energized indicating a call for stage 2 cooling.
• W1/O/B is de-energized. 
• G input could be energized or de-energized (occupied or unoccupied 

state).
• Compressor 1 is on2.
• Compressor 2 is off2.
• Fan Speed is de-energized (indoor fan is operating on high speed)1. 
• Exhaust Fan is on1.
• Damper Pos output is fi xed at 100% (fully open to outdoor air). 
Note: Outdoor Damper must be fully open for 60 seconds before 
mechanical cooling will be enabled.
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Mechanical Cooling
• Outdoor air ambient conditions are analyzed by one of the 4 

changeover strategies above (Single or Differential Dry Bulb; Single 
or Differential Enthalpy) and has been deemed NOT suitable for “free” 
cooling. 

• Y1 is energized indicating a call for stage 1 cooling.
• Y2 may or may not be energized depending on thermostat call for 

stage 2 cooling.
• W1/O/B is de-energized. 
• G input could be energized or de-energized (occupied or unoccupied 

state).
• Compressor 1 is on2. 
• Compressor 2 may or may not be on based on thermostat call for 

stage 2 cooling2. 
• Fan Speed may or may not be energized (indoor fan is operating on 

high or low speed). See Indoor 2 Speed Fan sequence under Energy 
Module Option Functions1. 

• Exhaust Fan is off1.
• Damper Pos output is at Vent Min Pos if indoor fan is on high speed. 

Output is at Low SP Vent Min if indoor fan is on low speed. 

DCV1

• Outdoor air may or may not be suitable “for free cooling”; however 
still utilizing fresh air for cooling

• Y1 may or may not be energized depending on thermostat call for 
stage 1 cooling.

• Y2 may or may not be energized depending on thermostat call for 
stage 2 cooling.

• W1/O/B may or may not be energized depending on thermostat call 
for heating. 

• G input is energized indicating occupied state.
• Compressor 1 may or may not be on depending on thermostat call 

for stage 1 cooling2. 
• Compressor 2 may or may not be on depending on thermostat call 

for stage 2 cooling2. 
• Fan Speed may or may not be energized (indoor fan is operating on 

high or low speed). See Indoor 2 Speed Fan sequence under Energy 
Module Option Functions1. 

• Exhaust Fan is off1.
• Damper Pos – Minimum outdoor damper position will be modulated 

based on CO2 levels. If indoor fan is on high speed and CO2 levels 
are high, minimum damper position will be at Vent Min Pos; if CO2 
levels are low, minimum damper position will be at DCV Min Pos. 
As CO2 levels fluctuate, minimum damper position will modulate 
between these 2 minimum settings. If indoor fan is on low speed, the 
two minimum damper settings reference will change to Low SP Vent 
Min and Low SP DCV Min respectively.

Possible Co-existing Modes of Operation3: 
Mechanical Cooling, Heating.

Ventilation
• Outdoor air may or may not be suitable “for free cooling”.
• Y1 is de-energized.
• Y2 is de-energized.
• W1/O/B is de-energized. 
• G input is energized indicating occupied state of operation.
• Compressor 1 is off2.
• Compressor 2 is off2.
• Fan Speed will be energized (indoor fan is operating on low speed). 

See Indoor 2 Speed Fan sequence under Energy Module Option 
Functions1. 

• Exhaust Fan is off1.
• Damper Pos output is at Low SP Vent Min1.
Possible Co-existing Modes of Operation3: DCV, Heating. 

Heating
• Outdoor air may or may not be suitable “for free cooling”.
• Y1 is off (unless RTU is a heat pump).
• Y2 is off (unless RTU is a heat pump).
• W1/O/B is energized. 
• G input may or may not be energized (occupied or unoccupied state).
• Compressor 1 is de-energized (unless Heat Pump Op in Settings 

menu is turned on)2.
• Compressor 2 is de-energized (unless Heat Pump Op in Settings 

menu is turned on)2. 
• Fan Speed will be de-energized (indoor fan is operating on high 

speed). 
See Indoor 2 Speed Fan sequence under Energy Module Option 
Functions1. 

• Exhaust Fan is off1.
• Damper Pos output is at Vent Min Pos or damper in DCV position. 

See DCV mode1.

Unoccupied
• Outdoor air may or may not be suitable “for free cooling”.
• Y1 may or may not be energized depending on thermostat call for 

stage 1 cooling.
• Y2 may or may not be energized depending on thermostat call for 

stage 2 cooling.
• W1/O/B may or may not be energized depending on thermostat call 

for stage 1 heating. 
• G input is de-energized (unoccupied state).
• Compressor 1 may or may not be on depending on thermostat call 

for stage 1 cooling2.
• Compressor 2 may or may not be on depending on thermostat call 

for stage 2 cooling2.
• Fan Speed may or may not be energized (indoor fan is operating on 

high or low speed or not at all). See Indoor 2 Speed Fan sequence 
under Energy Module Option Functions1. 

• Exhaust Fan is off1.
• Damper Pos output is closed to Outdoor Air.
Possible Co-existing Modes of Operation3: Free Cooling, 
Integrated Cooling, Mechanical Cooling, Heating, or Purge.

ZIP Economizer
Method of Operation
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Freeze Protection
• Outdoor air is suitable “for free cooling”.
• Y1 may or may not be energized depending on thermostat call for 

stage 1 cooling.
• Y2 may or may not be energized depending on thermostat call for 

stage 2 cooling.
• W1/O/B may or may not be energized depending on thermostat call 

for stage 1 heating. 
• G input is energized indicating occupied state of operation.
• Compressor 1 is de-energized2.
• Compressor 2 is de-energized2.
• Fan Speed may or may not be energized (indoor fan is operating on 

high or low speed). See Indoor 2 Speed Fan sequence under Energy 
Module Option Functions1. 

• Exhaust Fan is off1.

Supply Air Setpoint
• Damper Pos output is modulated from minimum to closed to 

maintain supply air setpoint.
Possible Modes of Operation3: Heating , Free Cooling and Ventilation.

Energy Module Option Functions1

Purge1

(Purge Control in Settings Menu must be turned on to enable and AC 24 
V applied to AUX1)
• Outdoor air may or may not be suitable “for free cooling”.
• Y1 may or may not be energized depending on thermostat call for 

stage 1 cooling.
• Y2 may or may not be energized depending on thermostat call for 

stage 2 cooling.
• W1/O/B may or may not be energized depending on thermostat call 

for stage 1 heating. 
• G input may or may not be energized (occupied or unoccupied state).
• Compressor 1 may or may not be energized depending on thermostat 

call for stage 1 cooling2.
• Compressor 2 may or may not be energized depending on thermostat 

call for stage 2 cooling2.
• Fan Speed may or may not be energized (indoor fan is operating on 

high or low speed). See Indoor 2 Speed Fan sequence under Energy 
Module Option Functions1. 

• Exhaust Fan is off1.
• Damper Pos output goes to value set in Purge Dmp Set.
Possible Co-existing Modes of Operation3: 
Mechanical Cooling, Heating.

Damper Override
• IF Remote Dmp Cntrl is turned on (enabled) in Settings menu
 AND G powered
 THEN Damper Pos will go to the value of the signal input (DC 0...10 V)

at AUX2.
Note: If outdoor air is suitable for “free cooling” and damper is override 
to closed position, there will be no cooling. 

Indoor 2 Speed Fan 

Thermostat 
Signal

Economizing 
Available

OAT Energy 
Module 
Fan Relay

Fan 
Speed 

ZIP Econ /
 RTU Mode

G, Y1, 
not Y2 No N/A Closed Low 1 Stage DX

G, Y1, 
not Y2 Yes >50ºF Open High Economizing

G, Y1, 
not Y2 Yes <50ºF Closed Low Economizing

G, Y1, Y2 No N/A Open High 2 Stage DX

G, Y1, Y2 Yes N/A Open High Integrated 
Economizer

G, W1/O/B No N/A Open High Heating

G, W1/O/B Yes N/A Open High Heating

G, not Y1, not 
W1/O/B No N/A Closed Low Ventilation

G, not Y1, not 
W1/O/B Yes N/A Closed Low Ventilation

not G, not Y1, 
not W1/O/B No N/A Open Off Unoccupied3

not G, not Y1, 
not W1/O/B Yes N/A Open Off Unoccupied

When indoor fan is on high speed, the high speed fan minimum damper 
position setpoints Vent Min Pos and DCV Min Pos will be referenced as 
the minimums for damper control. 
When indoor fan is on low speed, the low speed fan minimum damper 
position setpoints Low Sp Vent Min and Low Sp DCV Min will be 
referenced as the minimums for damper control.
Note: Indoor fan speed will operate according to the above table 
whether in Occupied or Unoccupied.
Note: If RTU equipped with fan speed switching relays from the factory, 
an Energy Module is not required to set up 2 Speed Fan. See 2 Speed 
Fan Op in settings menu for more information.

ZIP Economizer
Method of Operation
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Exhaust Fan
(Operates only in Free Cooling and Integrated Cooling.) 
Note: In theory, if Exh Fan On Pos/Low Exh Fan Pos for damper % is set 
very low, then Exhaust Fan could also run in other modes (Ventilation, 
Mechanical, DCV). 
• Control of the exhaust fan is damper position dependent. Damper 

setpoint for enable/disable of the exhaust fan is Indoor Fan Speed 
dependent (High Speed Damper Setpoint = Exh Fan On Pos; Low 
Speed Damper Setpoint = Low Exh Fan Pos).
• IF Damper Pos is 10% greater than Exh Fan On Pos/ Low Exh Fan 

Pos
 OR Damper Pos is 100% open
 THEN Exhaust Fan will be energized.
• IF Damper Pos is 10% less than Exh Fan On Pos/ Low Exh Fan Pos
 OR Damper Pos is less than 5% open
 THEN Exhaust Fan will be de-energized.

Example: If Exh Fan On Pos is set at 45%, when damper opens to 55%, 
exhaust fan will turn on. When damper closes to 35%, exhaust fan will 
turn off. 

Service and Comissioning
Manual Override 1 & 2
These menus are available after Setup has been complete. This is 
selected in Level 2 menu of Service and Commissioning.  This supports 
the commissioning phase allowing all connected RTU components 
(except for the room thermostat) to be tested by manually commanding 
them through the keypad interface. To prevent RTU safety lockout and 
possible equipment damage, ensure the RTU indoor fan is running!
Return to Automatic will occur automatically between 1...8 hours 
(adjustable) unless Return to Automatic is selected.
Note: Damper will move at high speed.
Note: Compressors, exhaust fan1 and indoor 2 speed fan1 minimum 
on or minimum off time does NOT apply in this test state. They will be 
turned on and off immediately based on the entered command. Also, 
exhaust fan1 will not be turned on automatically based on damper 
position in this mode, but it can be manually commanded.
Damper Scaling
If there was a mechanical failure or adjustment that prevented proper 
damper scaling from virgin to automatic, it can be rescaled. “Damper 
scaling starts in 10 secs” and will countdown to 0. A message will scroll 
saying “Damper scaling for better operation if obstruction is present 
rescale damper in commissioning menu”. (For detailed instructions on 
this – please see the section “Service and Commissioning” below. This 
will open damper to 100% (re-scale control signal if needed). (Note: 
failure to identify obstructions or improper setup of damper assembly 
may result in an improper scaling and operation of the damper.)   
Once scaling is complete, a message will appear saying “Damper scaling 
successful”. The ZIP will then show “maximum at 80° = 100%” That 
message will show maximum rotation of the damper. This process 
ensures the damper is always operating and displayed from 0...100%.

Forced Modes
During commissioning, it is required to bring the ZIP and the connected 
actuator in a particular position. For this operation, the following forced 
modes are available: 
• Free cooling 
• Integrated cooling 
• Mechanical cooling 
• DCV 1
• Unoccupied 
The timeout for the active forced mode can be defi ned in “Manual 
Overrride2 Forced Modes”. After the defi ned time in hours, the forced 
mode will automatically reset, and the ZIP will operate in “automatic 
mode”. 
Sensor calibration 
It is possible to calibrate all sensors directly connected to the ZIP. The 
calibration must be performed manually with an external accurate 
reference value and is a one-point calibration. The commissioning 
engineer must confi rm the calibrated value. The origin value is always 
stored for reference. The sensor calibration is located in the ”Service and 
Commissioning” menu.

End of Sequences
1 Only available with Energy Module Option. If no Energy Module exists associated menu 
options will not be displayed.
2 Subject to Compressor Protection Strategies as noted earlier.
3 The following modes listed below take display priority on the ZIP MMI when co-existing with 
this mode. 
4 This could possibly happen if W1/O/B and Y1 are energized together calling for heating and 
cooling at the same time (provided that RTU is not confi gured as a Heat Pump.) An alarm will 
be generated.
5 Minimum on/off times must be observed before compressor will be commanded.

6 “G” must be energized to run test.

7 Sensor calibration only available with fi rmware V02.01.1003

ZIP Economizer
Method of Operation
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Required "Settings" Parameters for All Confi gurations

1. ZIP Code US or Canada (sets the free cooling changeover high limit 
and temperature units F/C)

 a. When the Zip Code submenu is displayed enter “OK” to begin “US”  
 Zip Code parameterization. If “Canada” Postal Code is desired  
 press the up/down arrow to access.

  i. Press OK to access digit 1 (flashing) then use the up/down  
  arrow to parameterize; enter OK when complete.  Repeat until  
  all digits are complete. If a mistake is made press “esc” and  
  repeat from beginning.

  ii. When all Zip Code or Postal Code digits are entered press  
  “esc” to move up a level then press the up/down arrow to  
  access next settings parameter.

2. Vent Min Pos (Outdoor Air Damper Ventilation Minimum Position) 
 a. When the “Vent Min Pos” submenu is displayed press “OK” to  

 parameterize (flashing).  

 b. Use the up/down arrow to parameterize, press “OK” when  
 complete. The actuator will immediately drive the damper to the  
 minimum position.

3. Additional Parameters may require setting. The ZIP Economizer 
will auto-detect added Devices such as a CO2 sensor etc. When the 
ZIP Economizer detects a new device, it will prompt the user in the 
Status level; navigate to Settings and parameterize blank fi elds. If the 
devices are connected upon fi rst start up their settings will require 
parameterization then.   

4. When all parameters have been set, the ZIP Economizer will show 
“Setup Complete” if there are still parameters to set, there will be no 
action.  You can verify by pushing esc until status level is reached 
and it will display “Setup Incomplete”.  If this is the case, re-enter 
settings menu and use up down arrows to fi nd the parameter with 
blank fi elds and parameterize as described above. 

Note: you may enter parameters in any order - eg: Vent min Pos before 
ZIP Code - If the RTU is a heat pump or uses a 2 speed indoor fan, these 
paramaters should be enabled fi rst, otherwise the logic may go to Setup 
Complete prematurely. 

Service and Commissioning (Manual Override 1 &2)

Setup Complete - Initializing Automatic Mode

The ZIP Economizer has built in commissioning processes found in 
"Manual Override1 - Devices" & "Manual Override2- Forced Modes".  
1. Devices. Use “Manual Override1- Devices” to verify RTU integrated 

components in manual operation. Navigate to “Services and 
Commissioning” menu, press “OK”; press the down arrow to access 
“Manual Override1- Devices”. Press “ok” again to select a desired 
“Timeout” duration. Press down arrow for selectable devices. The 
device options are “Damper Pos”, “Compressor 1”, “Compressor 2”, 
“Exhaust Fan”, and “Fan Speed”. Devices will only appear if they are 
connected. Return to automatic for normal functioning of the ZIP 
Economizer.  

2. Forced Modes. Use “Manual Override2- Forced Modes” to override 
outputs. Navigate to “Service and Commissioning menu, press “OK”; 
press the down arrow twice to access “Manual Override2- Forced 
Modes”. Press “ok” again to select a desired “Timeout” duration”. 
The forced mode options are “Free Cooling”, “Integrated Cooling”, 
“Mechanical Cooling”, “DCV”, and “Unoccupied”. Depending on the 
mode (see “Menu Sequence” section for notes), there will be the 
option to change or simulate the following: Y1 and Y2 stages, “OAT 
simulation”, “SAT Simulation”, “Fan Speed”, and “C02 Simulation. 
Selections will appear depending on what devices are connected. 
Return to automatic for normal functionality of the ZIP Economizer.  

3. Damper Scaling. The test will re-scale the control signal range to 
maximum resolution (0...100%) over the calibrated (reduced) angle. 
When using a Belimo actuator, the actuator will speed up to reduce 
test time.

Note: Failure to identify obstructions or improper setup of damper 
assembly may result in an improper scaling and operation of the 
damper.)
Additional manual overrides can be found later in this document.1. When all entries have been completed, the ZIP Economizer will 

switch to Status display and show “Setup Complete”, and will 
immediately show a “Damper scaling  starts in 10secs” and will 
countdown to 0 (be aware, at 0 the damper will start to move at 
high speed). A message will scroll saying “Damper scaling for better 
operation if obstruction is present rescale damper in commissioning 
menu”. (For detailed instructions on this – please see the section 
“Service and Commissioning” below. This will open damper to 
100% (re-scale control signal if needed). (Note: failure to identify 
obstructions or improper setup of damper assembly may result in an 
improper scaling and operation of the damper.)  

 Once scaling is complete, a message will appear saying “Damper 
scaling successful”. The ZIP will then show “maximum at 
80° = 100%” That message will show maximum rotation of the 
damper. This process ensures the damper is always operating and 
displayed from 0...100%.

2. Once the message has appeared, the actuator immediately closes 
the damper and a countdown begins, until the unit starts to operate 
in Automatic Mode (be aware, when countdown complete, the RTU 
will respond to thermostat calls which may enable mechanical 
cooling).  

ZIP Economizer
Quick Setup
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3. Setting PPM range (only required if sensor is confi gurable for other ranges).

4. Power RTU and enter Settings Menu.
 Note:  When the CO2 sensor is powered and DC 0...10 V is available at 

CO2+ and CO2, the ZIP Economizer will recognize the CO2 presence and the 
prompt to set up CO2 settings.

5. Setting DCV settings.
 a. With single speed indoor fan, only 2 DCV settings are required.

i. DCV Min Pos – This is the minimum occupied or zero occupancy 
ventilation rate expressed in damper percent open (Title 24 2013 
section 120.1(b)2; ASHRAE 62.1 Section 6.2.7).

ii. CO2 PPM Set Pnt – This is the CO2 concentration that is desired in the 
space (Title 24 2013 section 120.1(c)4. prescribed as 600 ppm plus 
outdoor air CO2 concentration assumed to be 400 ppm = a set point of 
1000ppm).

ECON-ZIP-EM and CO2 sensor can be added during or after initial set up.
1. A CO2 sensor is needed with the following characteristics:
 a. Output that is DC 0...10 V 
 b. Range of 0-2000 ppm
2. Attach the Energy Module ECON-ZIP-EM to the ZIP Economizer 
 ECON-ZIP-BASE.

Before Getting Started

Wiring CO2 Sensor to ZIP Economizer

1. Wire CO2 sensor DC 0...10 V output to ECON-ZIP-EM CO2 sensor input.

Operation

Type of Output Ventilation Rate 
(cfm/Person) Analog Output CO2 Control 

Range (ppm)

Proportional Any 0...10 V 0...2000

The ZIP Economizer logic will control the outside air damper position based on 
space CO2 dilution needs. If the CO2 value is low, the damper shall remain at DCV 
Min Pos when not in free cooling.  When the CO2 concentration rises above the 
CO2 PPM Set Pnt (as the space becomes more populated), then the damper will 
start to modulate towards Vent Min Pos to maintain level at CO2 PPM set Pnt. 
When the CO2 concentration drops in the space (the space population decreases) 
the damper will start to modulate back towards DCV Min Pos.

2. Wire CO2 sensor power.
 Note:  If RTU transformer VA is suffi cient R/C terminals may be used on 

ZIP Economizer.

Example CO2 Sensor Diagram

Example CO2 Sensor Diagram

WARNING Live Electrical Components!
 During installation, testing, servicing and troubleshooting of this 

product, it may be necessary to work with live electrical components.  Have a 
qualifi ed licensed electrician or other individual who has been properly trained 
in handling live electrical components perform these  tasks. Failure to follow all 
electrical safety precautions when exposed to live electrical components could 
result in death or serious injury.

ZIP Economizer
Demand Control Ventilation Setup


