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A WARNING

ACAUTION

ARC FLASH AND ELECTRIC SHOCK HAZARD

Microprocessor controllers as discussed in this manual are
typically installed in a control panel where high voltages are
present. Whenever accessing any controller, disconnect all
electric power supplies, verify with a voltmeter that electric
power is OFF and wear protective equipment per NFPA

70E when working within the electric enclosure. Failure to
comply can cause serious injury or death.

The line side of the disconnect switch contains live
high-voltage.

The only way to ensure that there is NO voltage inside the unit
is to install and open a remote disconnect switch and verify
that power is off with a voltmeter. Refer to unit

electrical schematic.

Follow all local codes.

RISK OF ELECTRIC SHOCK OR EQUIPMENT DAMAGE

Whenever electrical wiring is connected, disconnected or
changed, the power supply to the ERV and its controls must
be disconnected. Lock and tag the disconnect switch or cir-
cuit breaker to prevent accidental reconnection of electric
power.

ACAUTION

RISK OF COMPUTER SECURITY BREACH

This controller is capable of being connected to a network.
Any device that is connected to a network is susceptible to
unauthorized access and hostile activities. It is the owner’s
responsibility to determine acceptable risks and to safeguard
the security of the controller and all connected devices.

IMPORTANT

IMPORTANT

This controller is only for use in protected environments. It
is not to be exposed to the weather or exposed to extremes
in temperature.

Risk of degraded unit efficiency. Improper adjustment of unit
setpoints may result in the ERV operating inefficiently. Improp-
er selection of Input Offsets may cause incorrect or inefficient
operation of the ERV.

IMPORTANT

IMPORTANT

Only persons who have been properly trained and authorized
are to access the ERV control panel and the controller. Chang-
es to the controller settings are to be made only by trained and
authorized personnel. All changes to the controller settings
are to be documented in the Controller Maintenance Records
section in this manual.

This control system is subject to periodic updates in firmware
and the User Manual itself. Please contact RenewAire Support
at RenewAireSupport@RenewAire.com to determine if you
have the most recent manual and firmware.
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NOTE: This page
is to be completed
by the installing

contractor. The
completed document is
to be turned over to the
owner after start up.

NOTE: When the
ERV is first
connected to

electric power, the
unit is to be started only
for purposes of testing
correct wiring and to verify
correct operation of the
fans and dampers.

1.800.627.4499

READ AND SAVE THIS MANUAL/LIRE ET CONSERVER CE MANUEL

NOTICE

This manual contains space for maintaining written records of settings and changes. See
Section 14, Maintenance Records. At the time the ERV is commissioned, a complete record
(an operating parameter file) should be made of all settings, to include setpoints and offsets.
Whenever changes are made to the controller data points, those changes should be
recorded, along with the reason for the change.

Information that is recorded is specific to just one ERV or controller. If additional
controllers are being documented, please make copies of these pages and identify each
copy by its unit tag.

UNIT INFORMATION

Record information as shown below.

In the unlikely event that factory assistance is ever required, information located on the unit
label will be needed.

Locate the RenewAire unit label found on the outside of the unit.

NOTE: This information is for purposes of identifying the unit-specific option data from the
Configuration Code.

Configuration Code:
Lot rr e e rr-rr e -r-rhl

Serial Number:

SO #:

EREEEE
4 ETL LISTED )
. mew: Energy Recovery Ventilator

CERTIFED TO

Intertek
4000510 No. 113

e+ FAWARNING JNAVERTISSEMENT

4‘ Danger of electric shock. Ahvays disconnect power Danger de choc électrique. Tojours deconnector la source

source before servicing. Do not install in a cooking dalimentation avant les reparations. Ninstallez pas de zone de
area or make line-voftage power cuisine ou de ligne de tension les connexions d‘alimentation
directly between this unit and any appliance. entre cette unite et tout.

Motors Protested by IEC ; Las Moteurs protégé par
senrs d

POWER SUPPLY TO UNIT alimentation d'¢nergie 3 Punité Style Motor Starters ; demarrenrs de moleur de moﬂ:l:‘ds e
Voltage Minimum Circuit Amps M?""‘“"[OV%':“,‘{JS”‘ (Qty) & HP FLA

460V 27.5 35 2@10.0 12.2

e i (@ty) & cv o

60 HZ 3-Phase|Amp Mi de Circuit|,

Motors Protected by  ;  Las moteurs protégés par ia
Varigbe Frequency Drives ! fréguence variable conduit

UNIT INFORMATION (Qty) & HP FLA
N None B

(Qty) & CV APC

Option Code: LE10XJRTHND34RQ--DANTFA-L

MODEL/MODELE: L E10XRT

SO#: 063124

JO#: 35579-0000 na R
Gerial Number: 3 OO

ewAire .
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UNIT LABEL (TYPICAL)

Whenever an operating parameter file is created in the controller internal memory, a backup
file should be created on an external memory device and stored in some convenient place.
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OWNER INFORMATION

CONFIGURATION CODE

Refer to Section 15, Reference in this manual for the full interpretation of the various
configuration codes.

MODEL NUMBER J

pigiTNumBer  [1] [2] [3] [4] [5] [6] [7] [8] [o] [0 [i1] (12 [1s] (4] [ig [16] [17] [ig] [ie] [o] for] [od 23] [o4] [eg

Y

Digits 1-5: | Model Digit 21: | Unit Control Enhancements (see Restrictions 16 & 22)
"EV450", "HE-1X", "HE1.5", "HE-2X", "T" = Transformer with Isolation Relay (Standard)
"HE-3X", "HE-4X", "HE-6X", "HE-8X" "1" = Enhanced Controls

"2" = Premium Controls
"3" = Enhanced Controls with BACnet License
"4" = Premium Controls with BACnet License

%A RenewAire 1.800.627.4499 | 5

an Energy Recovery Ventilation


https://www.renewaire.com/

TABLE OF CONTENTS

1.0 OVERVIEW 10
1.1 CONTROL SEQUENCE OVERVIEW.........ccccecverrnen 10
1.2 ENERGY RECOVERY BASICS.........cccoerieercercieens 11
1.3 TEMPERATURE SENSORS .......ccccocviiirrieerieriiens 12
1.4 COMBINATION TEMPERATURE AND
HUMIDITY SENSORS........cccceiirerirren e rneenenns 12
1.5 SENSOR LOCATIONS......coirirrrrcrre e 13
2.0 CONTROLLER OVERVIEW 14
2.1 CONTROLLER ACCESS METHODS........cccccvvieennne 16
2.1.1 Using the Remote User Terminal (RUT).....ccccovvvveviiniennnnen. 16
2.1.2 Connecting Using Internal Web Pages..........ccccccocenieinenene 17
2.1.3 Setting the PC IP Address........cccvvevvieeiieeiie e 18
2.1.4 Using the Multikey Function of the Web Pages.................... 19
2.2 CONTROLLER MENU STRUCTURE........ccceceeeriurennne 19
2.2.1 User Menu STruCtUre.......coovvveeiiiieii e 19
2.2.2 Password Protected Menu Structure ..........ccoooeveininnene 20
2.2.3 PassWord ENtry ......coocooieiiiiiei e 20
3.0 GENERAL FLOW FOR SETUP AND
RUNNING UNIT 20
4.0 UNIT CONFIGURATION 21
4.1 CONFIGURE GENERAL SETTING........ccccvrrvurerrriunenn. 21
4.1.1 Setting the Time and Date ..........coovviiiiiiiieeee 21
4.1.2 Setting the Unit of Measure..........cccocovevveeveeccieecie e, 21
4.1.3 Setting the IP Address of the Controller ..........c..ccccoevvvenen. 21
4.1.4 SChEAUIET ..o 22
4.2 VERIFY UNIT CONFIGURATION..........ccocerrrvnnrnrrnnenn. 22
4.2.1 Main Unit Configuration...........cccoveiiiiiniiieiieeseeceee 22
4.2.21/0 Configuration ..........cccooeiieiiie e 23
4.2.3 Field-Installed Sensors and General Wiring .............ccc...... 23
4.2.4 CO2/VOC SENSOIS....uveveeeeereeiieeeaieeie et see e eene e 24
4.2.5 Differential Pressure Duct or Room Pressure Sensor ......... 25
4.2.6 CA Temperature SENSOT ........ceovevieiiieieiieie e 26
5.0 UNIT OPERATION AND FAN CONTROL 27
5.1 SEQUENCE OF OPERATION FOR UNIT START ......... 27
5.1.1. Digital Input (ID1) Unit On/Off ...c.ooviiiiiiieeeeee 28
5.1.1.1 Optional Smoke Detector ..........cccevveieiieieiieecieceee 28
5.1.1.2 Optional Motion SeNSOr.........ccccvvveiiiieiiee e 28
5.1.1.3 Optional Drain Overflow SwitCh...........ccooiiiiiiininins 29
5.1.2 0ptional DAMPErS .....oeeiiivieeiiie et 29
BB FANS . 29
5.1.4 Airflow Measurement .........ccevvveerieiieniie e 29
5.1.5 CUITENt SENSOIS....cviiiiiiieiecieeie et 30
5.1.6 Filter Monitoring......c.occeeeereiieeieeie e 30
5.2 OPTIONS FOR SUPPLY FAN CONTROL.........c..c.uee.. 31
5.2.1 Constant Fan Speed Option ........cccceoevveeiicii i, 31
5.2.2 SA Flow Control Option ......c.ccoveveeiviiecieeceeeeeee e 31

6 | 1.800.627.4499

5.2.3 Supply Duct Static Pressure Control Option .........ccceeen. 32
5.2.4 Room Static Pressure Control Option ...........ccovevevveveeennnnne 32
5.2.5 C02/VOC Control Option .......ccceeveeieiieiiiiee e 33
5.2.6 CO2 Flow Control Option ........ccoveieiiiiiiiiee e 34
5.3 OPTIONS FOR EXHAUST FAN CONTROL ................ 34
5.3.1 Constant Fan Speed Option ........cccoovveiieiii e 34
5.3.2 EA Flow Control Option .......ccccceeveiiiiiciicice e 35
5.3.3 Supply Fan Command Tracking Control Option ................. 35
5.3.4 Supply Fan Flow Tracking Control Option ............cccccevennne 36
5.3.5 Room Static Pressure Control Option .........c.cccooveiiiinnene 36
6.0 TEMPERING CONTROL 37
6.1 MODES OF OPERATION .......coeeverrrerceencres e 37
6.2 DEHUMIDIFICATION ....covviieer i e e e cieeen 38
6.2.1 Dehumidification Mode Settings.........ccccevevieiiiiniiiene 38
6.2.2 Dehumidification Types and Settings..........cccccovvevieinnennn. 39
6.2.2.1 Dehumidification with Hot Gas Reheat..................co...... 40
6.2.2.2 Dehumidification with Reheat from Heat Source.............. 41
6.2.2.3 Dehumidification with No Reheat ...........c.cccoeeevieinnnnn. 41
6.2.2.4 Dehumidification Disabled ............ccccooveeveeiieecie i, 42
6.3 HEATING .....oooriiie e enee e 44
6.3.1 Heating Mode ........c.ooovieee e 44
6.3.2 Setpoint Type and Control TYPE....c..covvveverevveecieeeie e 44
6.3.3 HEating TYPES....cciiieiii et 45
6.3.3.1 0-10VDC Gas or Electric Heating............ccccevvvvnrviiennnnn 45
6.3.3.2 10—0VDC Hot Water Valve.............ccccoveeveeiieccie e, 46
6.3.3.3 Single Stage Heater.........cccocoveeveeiii v 47
6.3.3.4 Two-Stage Heater........ccoovveeie e 48
6.4 COOLING ....c.ccveiereecree e e 50
6.4.1 Co0liNg MOE......c.eoiiiieiiciiee e 50
6.4.2 Cooling Control TYPE....covevvieriieiecieeie e 50
6.4.3 COO0ING TYPES ...eeieiieeiieeee ettt 50
6.4.3.1 On/0ff: One Stage of COOIING ...ccvvevvveveieiecceece e 51
6.4.3.2 2-Stage: Two Stages of Cooling ........ccocvevveevvieeiieiinnennn. 52
6.4.3.3 CW Mod: Chilled Water Modulating Coil............c...cvo...... 54
6.5 COMBINED TEMPERING .........cccorririrenrnnnenrrieeens 55
6.5.1 Heat Pump 1-Stage: with or without 0—10VDC Aux Heat ....55
6.5.1.1 Heat Pump 1-Stage Mode .........cccceevveveieieese e 55
6.5.1.2 Heat Pump 1-Stage Cooling Operation..........c.cccceevennee. 55
6.5.1.3 Heat Pump 1 Stage Heating Operation ..........c..ccooeeuveenne.. 56
6.5.1.4 Heat Pump 1-Stage Auxiliary Heat ............cccccoovveiieiennene 57
6.5.1.5 Heat Pump 1-Stage Reversing Valve .............cccevvveienene 57
6.5.1.6 Heat Pump 1 Stage System Monitoring............ccccceeeneeee 57
6.5.2 Heat Pump 2-Stage: with or without 0—10VDC Aux Heat....58
6.5.2.1 Heat Pump 2-Stage Mode ........ccccooveveveieeceece e 58
6.5.2.2 Heat Pump 2-Stage Cooling Operation .........c.ccccveeveennee. 58
6.5.2.3 Heat Pump 2-Stage Heating Operation................cc.ccoe.... 59
6.5.2.4 Heat Pump 2-Stage Auxiliary Heat...........ccoovvnivennnn. 60
6.5.2.5 Heat Pump 2-Stage Reversing Valve..........c..ccccceeveenneee 60
6.5.2.6 Heat Pump 2-Stage System Monitoring............cccccveennee. 61
B.5.3 VRF ...ttt 62
6.5.3.1 VRF MOGE.......ccoiiiiiiiiiieiieieee s 62
6.5.3.2 VRF Cooling Operation...........cccocvevvenievenieeniecie e 62
6.5.3.3 VRF Heating Operation...........cccccoeveiieieiienicie e 62
6.5.3.4 VRF MONItOriNg.....ccveevieeiieecie e 63
% RenewAire

a” Energy Recovery Ventilation


https://www.renewaire.com/

6.5.4 Dual Temperature Coil ..........ccceeevvveiiiiiie e, 63
6.5.4.1 Dual Temperature Coil MOd€ ........ccoeevvveveeiciieiieecieeennen, 64
6.5.4.2 Dual Temperature Coil Cooling Operation ...........cc..c....... 64
6.5.4.3 Dual Temperature Coil Heating Operation ....................... 64
6.5.4.4 Dual Temperature Coil System Monitoring ...................... 64
6.6 ECONOMIZER CONTROL (BYPASS/FREE COOLING).65
7.0 SPECIAL FEATURES 66
7.1 FROST CONTROL......cccererrren e ccreesccneee e 66
7.2 SINGLE FAN MODE ..........ccoierrer e, 67
7.3 USE ROOM TEMP AND HUMIDITY RATHER
THAN RETURN.......ccveircren e e 67
7.4 LIMIT SETPOINT RANGES FOR USERS................... 67
7.5 ADJUSTMENTS FOR TWO-STAGE COOLING............ 68
7.6 TURN UNIT ON AND OFF BASED ON CO2 LEVEL.....68
7.7 FLUSH FEATURE........ccocver e 69
7.8 COLD WEATHER OPERATION ......c.ccovvirercerrieennne 70
7.9 SMOKE OR FREEZESTAT DEDICATED INPUT........... 71
8.0 VERIFYING 1/0 AND UNIT WIRING 73
8.1 VERIFYING ALL 1/0 THROUGH UNIT
STATUS SCREENS.......c.ccoriercrrrr e 73
8.2 CALIBRATING I/0 ..ccoieereciten e e e 73
8.3 GENERAL UNIT CONTROL WIRING .......c.ccccrrrrnnenn. 73
8.3.1 SeNnSOr INPULS ...evveeiciiee e 73
8.3.2 Digital INPULS....eeevieiieecie e 75
8.3.3 Digital OUIPULS ...vveveciececcceee e 76
8.3.4 Analog OULPULS.....ocviiieceee e 77
8.3.4.1 Wiring to Three-Wire Valves .........cccccvveeecieeiviiee e 77
8.3.5 Sample Power Wiring Schematic...........cccccovvecvevneinennen, 78
8.3.6 Sample Control Wiring Schematic .........cccccoveevvevivevieennen, 79
8.3.7 Sample Field Wiring Schematic...........cccccevvveviieiieeniennnen, 80
9.0 ALARMS AND TROUBLESHOOTING 81
9.1 ALARMS. ...t e 81
9.1.1 Acknowledging Alarms ........c.cccuvevieiieesie e 81
9.1.2 Viewing Alarms and Alarm LOg ........cccevvvvenieiiieiieecee e, 81
9.1.3 ReSetting Alarms ........cocvviiieiiieiie e 82
9.1.4 Alarm Digital OUtPULS ...ccveeiiiieicie e 82
9.1.5 Specific Alarms and Their Meaning..........ccccceecvevieeveeennen, 83
9.1.5.1 General Alarms.........cccveeiieiie e 83
9.1.5.2 Supply and Exhaust Alarms .......ccccccovvvveeecieeeiiiiee e 84
9.1.5.3 Airflow Condition Alarms .........ccccevveeiieeniieiiieiie e 85
9.1.5.4 SeNSOr AlArMS ...cviieieeieeiecieee et 88
9.1.5.5 FIlter AIarms ....c.ceeiieeiie e 89
9.1.5.6 Maintenance Alarms ..........cccccevveeeeiiieeesiin e cee e 89
9.2 TEST END DEVICES.........cccoirrcrer e, 90
9.2.1 Supply or Exhaust Fan Alarm Troubleshooting.................... 90
9.3 OTHER COMMON PROBLEMS............ccccerererirenne 92
% RenewAire

a” Energy Recovery Ventilation

TABLE OF CONTENTS

9.3 UNIENOE ON s 92
9.3.2 Sensor Reading #### or Has Extreme Value...................... 92
9.3.3 BMS Loss of Comm after Param Change or Restore........... 92
9.3.4 Can Not See Device via IP Connection.............ccoevveinnene 92
9.4 TESTING FUNCTIONS IN GENERAL..........ccccceeuernnn. 93
9.5 RESTORE PARAMETERS (SETTING) ......coccvvrrvennnne 93
9.5.1 User Commissioning Settings (Service)........cccoocvevveiivrennn. 93
9.5.2 Restore Factory Settings .......ccoevveiiiiiciieice e 94
9.5.3 General Save and ReStOre.........cccccveveveeieneniecie e 94
9.5.4 Code List for Save and ReStore .........ccccooveevveeiveeciecnnenen. 95
9.5.5 Return to Program Defaults.........ccocoveveviiiieecie e 95

10.0 ACCESSING FILES FROM AND
PERFORMING UPDATES TO

THE CONTROLLER 96

10.1 CONNECTIONS USING THE MICRO USB PORT ...... 96
10.2 ALARMS AND DATALOGS ......cocceveerrrerrcneesneens 97
10.2.1 Example of Alarm LOg ....c.eevvviriieiieeiie e 97
10.2.2 Example 0f Data Log........cccveveeeeiieiiiieiice e 97
10.3 VIEWING PARAMETER FILES .......ccccocevirvrcieennnnns 98
10.4 PERFORMING UPDATES TO THE CONTROLLER.....98
10.4.1 Upgrade Type: Connect via USB ...........cccoeevvvveeiciniecnen. 99
10.4.2 Upgrade Type: Connect with a USB Thumb Drive ............ 99
10.4.3 Upgrade Type: Connect via Ethernet............cccccveveenn. 100
11.0 GENERAL SYSTEM MONITORING 101
11.1 MAIN SCREEN ........coccirrerren e 101
11.2 OTHER STANDARD SCREENS. .............cccvvurennee. 101
11.3 FAN AND UNIT STATUS SCREENS...................... 101
11.4 FIELD-INSTALLED SENSOR SCREENS................ 102
11.5 TEMPERING SCREENS ........cccccvirrirriircee, 103
11.5.1 Heating SCreens........cccvoveiieieiieiecie e 103
11.5.2 COOlING SCrEENS .....vveviiiiciieieeee e 103
11.6 FROST CONTROL INFORMATION..........cccereunenn. 104
11.7 ENTRY TO THE 1/0 INFORMATION SCREEN......... 104
11.8 VERSION INFORMATION SCREEN....................... 104
12.0 BMS ACCESS 105
12.1 SETTING CONTROL LEVEL.......c.cccceerrcrrrrcnnennn. 105
12.2 SETTING BMS TYPE ........oeriercercee e 105
12.3 BACNET ....oerrrerceeecrercrer e 106
12.3.1 BACnet [P ConNection ........cccceveeieniniiee e 106
12.3.2 BACnet IP Settings.......ccoovvieeiiiiiec e, 106
12.3.3 BACnet MSTP Settings.......cccevvevieevieece e, 107
12.3.4 BACNet MSTP Wiring......ccoveeienieiinie e 107
12.4 BACNET OBJECT LIST....cceriercrerccee e 108
12.5 BACNET APPLICATION NOTES. ..........ccccvvreieeenn. 112

1.800.627.4499

7


https://www.renewaire.com/

8

TABLE OF CONTENTS

12.5.1 Turning the Unit On and Off .........cccooeviiiiee i, 112
12.5.2 AlAIMS....oeiiiice s 113
12.5.3 Temperature and Humidity Around the ERV.................... 113
12.5.4 Fan Control........coccvoieiiiiieiice e 114
12.5.5 BMS Direct Fan Control...........cccceovveviiiieececee e, 114
12.5.6 Tempering Control ........cccooeviveiie i 115
12.5.6.1 Determining Tempering Mode.........cccoovvvveeiieccinennnn. 116
12.5.6.2 Heating Control..........ccoovivieiiiecice e 116
12.5.6.3 C00ling CONrol......ccovevvieiiiieiiee e 116
12.5.6.4 Economizer Control..........cooevieeiiiieieieee e 117
12.5.7 Frost Control........cooveieeiiicce e 117
12.5.8 Filter MONitoring .......ccovvevveeiieecie e 117
12.5.9 Exhaust Fan Only Mode..........cccooeiiiniiiiencnc e 117
12.6 ADDING A BACNET LICENSE...........cccccrrrernnnen. 117
12.6.1 Obtaining @ BACnet LICENSE.......ccovvevvveiiiieiececieee 117
12.6.2 Installing the BACnet License via Web Page................... 17
12.6.3 Installing the BACnet License via USB Drive................... 118
12.6.4 Installing the BACnet License via USB Connection ......... 119
12.7 MODBUS ..o 119
12.7.1 Modbus TCP Connection ...........cccoevvevieceieese e 119
12.7.2 Modbus TCP Settings .....cccevvvvieiiieiieeeeeee e 119
12.7.3 Modbus RTU Settings.......cocoveeiiieiieieciee e 120
12.7.4 Modbus RTU Wiring.....cccoeveeeeeeeeeeeeceese e 120
12.8 MODBUS REGISTER LIST ......coocceiriirrceenneennen, 121
12.9 MODBUS APPLICATION NOTES........cccccvvieennee 123
12.9.1 Turning the Unit On and OFF ..o 123
12.9.2 AlaIMS....oee s 124
12.9.3 Temperature and Humidity Around the ERV.................... 124
12.9.4 Fan CONTrol......c.oiiiiiieiece s 125
12.9.5 BMS Direct Fan Control..........cccoovevivvveniiiiencicene 125
12.9.6 Tempering Control ........ccccovivieiiiieiieecee e 126
12.9.6.1 Determining Tempering Mode ..........cccoovevveenieniiinnnnn. 126
12.9.6.2 Heating Control..........cccoeeviiioie i 127
12.9.6.3 Cooling Control.........ccccvevieeiieiee e 127
12.9.6.4 Economizer Control.........cooeveieieieneniiece e 128
12.9.7 Frost Control........cccoveeiiieiiiiececece e 128
12.9.8 Filter MONItoring .....coovveevieiiieiiie e 128
12.9.9 Exhaust Fan Only Mode.........ccoeoiiieiiiiiieeeeee 128
13.0 ADVANCED SERVICE 129
13.1 RUN HOURS AND STARTS ......cccccriirrceerceenaee 129
13.2 LAST POWER LOSS.......cccooiiierrcirencveeen e 129
13.3 INTERNAL MEMORY WRITES.........ccccvemrrirnennne 129
13.4 ALARM INITIALIZATION ....coccerreereencee e 129
13.5 MEMORY WIPE .........ccoererrreree e 130
13.6 COMMUNICATION TO EXPANSION MODULE........ 130
14.0 MAINTENANCE RECORDS 131
14.1 UNIT START UP CONDITIONS.........cccceeverrrernnen 131
1411 SetpOiNtS. ..ot 131
14.1.2 OFFSBES...uiiieiice e 131
14.1.3 1P AQUrESSES ...ttt 131
1.800.627.4499

14.2 CHANGES MADE TO UNIT AFTER START UP ....... 132
14.2.1 SEtPOINtS ...ocvviieicccee e 132
14.2.2 OFfSBES oo 132
14.2.3 1/0 Configuration Changes .........cccceevvviereiieneienene. 132

14.3 CONTROLLER UPDATES ......cccccrrirrerrcrernecneens 133

14.4 SETTINGS BACKUP FILE.........cccovrverrircneenne 133

15.0 REFERENCE 134

15.1 TUNING PI CONTROL LOOPS .......cccccervirrrcneeenn, 134
15.1.1 Proportional Constant (KP)........cccccvevieeiieiieiecceeee, 134
15.1.2 Time Integral (Ti)...ceeevveerieiiie et 135
15.1.3 Establish a KP Setting .......cccoocevveevieeiic e, 136
15.1.4 Establish a Ti Setting........cccovcvvviiiiiiieee, 136
15.1.5 Verify the Combined KP and Ti Settings ...........ccceeuenee. 136

15.2 TEMPERATURE SENSOR CURVE ..........ccccveuneenn. 139

15.3 EV450 AND HE-SERIES FULL

CONFIGURATION CODE .......ccccoerveerrnrrrieeninenas 140

15.4 LE-SERIES FULL CONFIGURATION CODE............ 142

15.5 RD-SERIES FULL CONFIGURATION CODE........... 144

15.6 VFD INFORMATION ......cooericiirrireeenceeescineenn 146
15.6.1 ABB VFD Information...........ccccooevieniiiiiiiec e 146
15.6.1.1 ABB VFD Parameters ........ccccovevineiiiiciicccee 146
15.6.1.2 View All Parameters ........cccovvvevveeiie e 146
15.6.1.3 Locking and Unlocking Parameters...........cccccceevuvennen. 147
15.6.1.4 RenewAire ABB Parameter Settings..........cccccooeenenee. 148
15.6.1.5 Motor Specific VFD Parameter Settings....................... 150
15.6.1.6 ABB VFD Wiring to Controller..........cccccovvevvveiieeinennnen, 152
15.6.2 Lenze/Leesen SM Vector (SMV) VFD Information .......... 153
15.6.2.1 SMV VFD Parameters .........cccoceveeievieieiiene e 153
15.6.2.2 RenewAire SMV Parameter Settings..........cccccoevenenee. 155

15.6.2.3 Motor Specific VFD Parameter Settings in RD Units .... 156
15.6.2.4 Motor Specific VFD Parameter Settings for Condenser

Fans in DN w/Packaged Refrigeration..............c.......... 156
15.6.2.5 Motor Specific VFD Parameter Settings (continued)

FOr 575V o 156
15.6.2.6 Motor Specific VFD Parameter Settings (continued)

fOr 208—230V ...ceeiiieieiececeee e 157
15.6.2.7 Motor Specific VFD Parameter Settings (continued)

FOr 4BOV ..o 158
15.6.2.8 SMV VFD Wiring to Controller...........cccoovvvveveiiennennn. 159
15.6.3 Yaskawa VFD Information............ccccoevvveviiiiciiecceeee, 160
15.6.3.1 Yaskawa VFD Parameters.........cccevvveevveicieeiie e, 160
15.6.3.2 View All Parameters.........cccccoeevvveevieecie s 160
14.6.3.3 Locking and Unlocking Parameters.............ccccceevenen. 161
15.6.3.4 RenewAire Yaskawa Parameter Settings—Standard

AC MOTOTS....ccuvieciiecciee e 162
15.6.3.5 208V Standard AC Motor Specific VFD

Parameter Settings.........ccooeieiinii e, 164
15.6.3.6 460V Standard AC Motor Specific VFD

Parameter Settings.........ccooevvievie i 165

15.6.3.7 RenewAire Yaskawa Parameter Settings—EC Motors. 166
15.6.3.8 230V EC-Titanium Motor Specific VFD
Parameter Settings™........ccooovviiniiie e, 168

Vi RenewAire

a” Energy Recovery Ventilation


https://www.renewaire.com/

15.6.3.9 460V EC-Titanium Motor Specific VFD

Parameter Settings™ ... 168
15.6.3.10 To Reset VFD Parameters to Factory Settings
USING KEYPAQ ......ooveecieecie e 170
15.6.3.11 Yaskawa VFD Wiring to Controller...........cccceovvevnnnen. 171
15.7 CFM SCALING........cccoorrtrrerrcee e 172
16.0 GLOSSARY 173
TABLE OF ILLUSTRATIONS
Figure 1.3.0 DUCT TEMPEratUre SENSOK .......cviiieeieeiieie ettt 12
Figure 1.4.0 Temperature and HUumidity SENSOT ........cooiiiiiii s 12
Figure 1.5.0 Sensor Locations in ERV Units, HE2XINH ShOWN ........cccooiiiiieiiiiee e 13
Figure 2.0.0 C.PCO Controller BUTTONS ........coviiiie i 14
Figure 2.0.1 Controller External CONNECHIONS ....cveiiviiiieccrie ettt 14
Figure 2.0.2 Expansion Module Detail
Figure 2.0.3 Optional Remote User Terminal (RUT) Button Locations...........ccccceveeiiiieniiieiiiccene, 15
Figure 2.1.0 Optional Remote User Terminal (RUT).........ccoveiiiieiiieiie e 16
Figure 2.1.1 ConNECtiNg @ RUT .. ..eiiuiieie ettt et e e e nnaeenes 17
Figure 4.2.0 X3 TEIMINAIS ....c.vveiiieeiieeitie ettt et e e s e e b e e steessaeesbeeebaeanbaennnaenneas 23
Figure 4.2.1 CO2 Sensor (Duct Mount, Side VIEW).......cccveiieieiiieie e 24
Figure 4.2.2 CO2 Sensor (Wall MOUNT) .......cuiiiiiiiieieeie e 24
Figure 4.2.3 Pressure Differential Transmitter (1Y) ....oooeeveeriiee e 25
Figure 4.2.4 Electrical Pressure Differential Transmitter...........ccccoovviiiiiii i, 25
Figure 5.1.0 SMOKE DEBLECTON........iiieieeeie et e et e e e s e e nnaeenes 28
Figure 5.1.1 Motion Sensor (Ceiling MOUNT)........ccuviiieiieicie et 28
Figure 5.1.2 Motion Sensor (Wall MOUNT) .......coveiiiieice e 28
Figure 5.1.3 OVErfloOW SWItCR ...o.eiiiiiiie e 29
Figure 5.1.4 Pressure Differential TranSmitter (TYP) ..eoveeeereeieieerie et 29
Figure 5.1.5 CUITENT SWILCH «..oeeieiiieee e 30
Figure 13.2.0 Ethernet CONNECLION .........ooiviiiieccie et sree e sra e 119
Figure 15.1.0 KP SEtPOINt CRaAIS.......coiiiiirii ittt ettt baesara e 135
Figure 15.1.1 KP Adjustment WOrKSNEET ..........ooiiiiie e 137
Figure 15.1.2 Ti Adjustment WOrKSNEET .......co.viiiiiiie e 138
Figure 15.6.0 M0del ACS320 SNOWN ..ottt sne e 146
Figure 15.6.1 VFD Keypads in Ebox
Figure 15.6.2 ABB Keypad Buttons
Figure 15.6.3 Three Phase ABB Power Wiring SChematiC............cccooveveiiiiiieiiii e 152
Figure 15.6.4 SIMV VED SROWN.......viiiiiieiteie sttt sttt sne e nne e 153
Figure 15.6.5 VFD Keypads iN EDOX ........cc.ioiiiiiieiieie e 153
Figure 15.6.6 SMV Keypad BULIONS ........cooiiiieicece e 153
Figure 15.6.7 575V Three Phase SMV Power Wiring SChematic...........ccccoevveviieiieiiiese e 159
Figure 15.6.8 MOdel V1000 SHOWN......cuviiivieiiecetie ettt ettt te e ree et e enaeesnaeebaesnreens 160
Figure 15.6.9 VFD Keypads iN EDOX ........coiuiiiiiiiiiciie e 160
Figure 15.6.10 Yaskawa Keypad BULTONS .........cooiiiiiiiiiiii e 160
Figure 15.6.11 Three Phase Yaskawa Power Wiring SChematic ............ccoceveniiniieiiiieiiieeceiee 171
% RenewAire

a” Energy Recovery Ventilation

TABLE OF CONTENTS

1.800.627.4499

9


https://www.renewaire.com/

OVERVIEW

1.0 OVERVIEW
NOTE: This unit has | 1-1 CONTROL SEQUENCE OVERVIEW
a microprocessor The Renewaire ERV with premium controls provides outdoor air while saving energy by passing
controller. It is com- the Exhaust Air through the energy recovery core to exchange energy with the incoming air,
monly referred to as with energy being passed to the incoming air in the winter and energy being passed to the
a “controller.” outgoing air in the summer. Pairing this with the factory-programmed premium controller
provides an excellent turn-key solution with the following control options.
. 1. Turning the unit off and on based on
NOTE: Many of
y + A digital input (smoke detector, occupancy sensor, etc)
these control Th ller k
features require * Scﬁecdour}:;ro er keypad
the use of optional ¢
e + A BMS system, if the feature is enabled
sensors. The unit . .
configuration will deter- + CO2 level, if the feature is enabled
mine the availability of 2. Isolation damper control (if option is included)
some functions. 3. Supply and exhaust fan control

On/Off fan control for constant speed fans

Variable speed fan control for variable speed and ECM fans (set as a percentage)
Variable speed fan control for variable speed fans as a CFM reading

Exhaust fan tracking

Fan control based on CO2 or VOC levels (with optional sensor added)

Fan control based on space or duct pressure levels (with optional sensor added)
Single fan operation with digital input or BMS command

4. Supply and Exhaust Fan status via current sensors

* 6 6 6 o+ o

5. Monitoring of these values
+ Qutdoor Air (OA) Temperature
Outdoor Air (OA) Relative Humidity
Return Air (RA) Temperature
Return Air (RA) Relative Humidity
Supply Temperature (SA) before tempering
Exhaust Temperature (EA)
Supply Air CFM
Exhaust Air CFM
User-supplied CO2 or VOC sensors
User-supplied Room or Duct Pressure sensors

* 6 6 6 4+ o 0+ o o

6. Monitoring of pressure across filter for filter status
7. Bypass control (with external bypass option) for frost control/economizer control

8. Control for added heating (additional Conditioned Air Temperature sensor required)
0-10V Gas or Electric

One- or two-stage Heat Pump

10-0V Hot water valve control

Control based on Supply or Return Air

Setpoint can be reset off Outdoor Air temperature

*

* o o o

9. Control for added cooling (additional Conditioned Air Temperature sensor required)

+ 0-10V chiller water valve
+ One- or two-stage compressor/heat pump
+ Control based on Supply or Return Air

10. VRF Control Sequence
11. Dual Temp Coil (using BMS command for heat/cool signal)
12. Alarm alerts and logging

10 | 1.800.627.4499 Vi RenewAire
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OVERVIEW

1.2 ENERGY RECOVERY BASICS

IMPORTANT

It is important to understand and use the equipment airstream terminology as it is used in
this manual. The airstreams are defined as:

+ Qutside Air (OA): Air taken from the external atmosphere and, therefore, not previously
circulated through the system. Each ERV unit has an OA air inlet.

+ Supply Air (SA): Air that is downstream of the enthalpic cores and is ready for conditioning.
+ Conditioned Air (CA): Air that is supplied to an occupied space.

+ Return Air (RA): Air that is returned to a heating or cooling appliance from a conditioned
space. When the ERV unit operates in recirculation mode, RA is conditioned and returned
to the occupied space in the form of CA. Each ERV unit has an RA inlet.

+ Exhaust Air (EA): Air that is removed from a heating or cooling appliance and discharged.
Each ERV unit has an EA outlet.

RenewAire energy recovery ventilators use static-plate, enthalpy-core heat exchangers that
have no moving parts.

+ During summer months, the hot and humid OA passes by the cooler, drier RA, lowing its
temperature and humidity.

+ During winter months, the cold and dry OA passes by the warmer, moister RA, raising its
temperature and humidity.

VA RenewAire 1.800.627.4499 | 11
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OVERVIEW

NOTE: If an optional
internal heating
device is selected

the CA duct sensor
may need to be installed at
least three duct diameters
away from the ERV unit

CA outlet.

12 | 1.800.627.4499
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1.3 TEMPERATURE SENSORS

There are four temperature sensors installed in each ERV. These are NTC sensors that have
a Carel curve. The curve characteristics can be found in the Reference section. They are
located at:

+ One at the inlet side of the EA Fan cone

+ One at the inlet side of the SA Fan cone

+ One at the entrance of the air intake to measure outdoor air (OA) temperature

+ One at the entering RA duct of the unit

If a unit has heating and/or cooling, there is also a fifth CA sensor that is required. It needs to
be installed down the duct past the heating and cooling.

FIGURE 1.3.0 DUCT TEMPERATURE SENSOR

1.4 COMBINATION TEMPERATURE AND HUMIDITY SENSORS

Humidity transducers are mounted in the OA and RA compartments and provide an output from
0-10VDC that is proportional to 0-100% Relative Humidity.

LEFE
€S MAMAC SYSTEMS®

www.mamacsys.com

HU-921-VDC-8
OEM Humidity Transducer

FIGURE 1.4.0 TEMPERATURE AND HUMIDITY SENSOR
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OVERVIEW

1.5 SENSOR LOCATIONS
FILTER
PRESSURE NOTE: Not shown
SENSORS here are the Smoke
Detector, C02,
VFD AUTO/ MERV 13 IAQ, Duct Pressure
MANUAL FILTER Sensor, Room Temperature
CONTROL EA FAN ERV CORE (OPTIONAL) and Humidity Sensor, and
" Motion Detector. These
items are all accessories
and are field-installed.

— EXPANSION
A (/Ag MODULE
"1, MICROPROCESSOR ,
TEMPERATURE AND
EAFAN AND SA TEMPERATURE CORE AIRFLOW HUMIDITY SENSORS
FAN CURRENT SENSORS PRESSURE SENSORS
SWITCHES (SA AND EA)
FIGURE 1.5.0 SENSOR LOCATIONS IN ERV UNITS, HE2XINH SHOWN
°
%A RenewAire 1.800.627.4499 | 13
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CONTROLLER OVERVIEW

2.0 CONTROLLER OVERVIEW

The control utilizes the Carel c.pco (pronounced see-pee-ko) controller with the c.pcoe
expansion module.

B(jFOJ “:IOJ@ &

< 2 g
+ J3 Disp. J4 FBus. J5CAN

E S

Unif Status
w

Outside Rir
Return Hir

1 5E0HE e

14 | 1.800.627.4499

Up Button

24VAC Power

Enter Button

Universal inputs/outputs

Down Button

Power for RUT remote display

Escape Button

Program Button

Remote display or
BMS connection

1
2
3
4
5
6

Alarm Button

Relay digital outputs

+5V power supply

FBUS connection to
expansion module

Analog outputs

Digital inputs

Ethernet port

Micro USB port

FIGURE 2.0.0 C.PCO CONTROLLER BUTTONS

FIGURE 2.0.1 CONTROLLER EXTERNAL CONNECTIONS
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CONTROLLER OVERVIEW

The c.pCOe expansion module has multiple digital and analog inputs and outputs, serving as an
extension of the controller. The expansion board provides: q NOTE: Expansion

+ Heating and Cooling Control module DIP switch-

+ Monitor Airflow Rates, Temperatures, and Pressures es are factory set to
address 5, No Off-

set, 19.2K, and Modbus.

e — i
e = These settings should not
l. AL L LR be changed.
[} ‘?."'-1'10_:-“: “J;l.: z 1z ji‘),l.
W cococ @
-
-
- ] 9::I:J.l L1 1)
- Tl w2,
- S22
B Y
aasRRERRRRRNE NOTE: Dip switch
AR R RN AT L - A
i T lieatuasdvns 17 p93|t|0ns(Leftto
T —— Right) are always
E E set as follows:
Forward
O 24vAC Power Backward
- . Forward
2 Universal inputs/outputs Backward
3 Relay digital outputs Forward
/1 Serial connector to main controller Forward
Di h Forward
Ip switches Forward
FIGURE 2.0.2 EXPANSION MODULE DETAIL
ALARM BUTTON UP BUTTON
PROGRAM BUTTON Out=zide Air . ENTER BUTTON
Sy Relurn Hir .
Exhaust Air
ESCAPE BUTTON DOWN BUTTON
FIGURE 2.0.3 OPTIONAL REMOTE USER TERMINAL (RUT) BUTTON LOCATIONS
°
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CONTROLLER OVERVIEW

Pressing the PRG (program) button accesses the Service Menu or Login screen from
any location in the user interface screens. The options that are available dynamically
change depending on the configuration of the unit and the options installed on

the unit.

The ESC button is used to go one level back from the screen the user is currently on.
If the user is finished setting variables in a sub-menu, the ESC button takes them

back to the previous menu. If the user is editing a variable and decides to not make

a change, the ESC button takes them back to the top of that screen. Pressing the
ESC button from the Main Menu takes the user back to the Main Status screen.

buttons move the user from one screen to the next. While editing a variable, the UP
or DOWN hard buttons allow the user to set the desired value of the variable. When

NOTE: When an
alarm is first
detected, the Alarm

button will be flashing

and an audible alarm will
sound. After the alarm has
been viewed, the light will
remain on and the audible
alarm will stop.

viewing a view only variable, the UP or DOWN hard buttons scroll through the values
available to the user.

When a menu or menu item has been highlighted, press the “ENTER” hard button to
enter the highlighted selection. When a writable entry has been changed, press the
hard button to enter the new value and then press it again to confirm the change.

T When on a screen with the cursor in the upper left-hand corner,the UP or DOWN hard

Pressing the ALARM button displays any alarms that are currently active. There

A may be multiple screens of alarms. Pressing and holding the Alarm button for three
seconds resets the alarms.

16 | 1.800.627.4499

2.1 CONTROLLER ACCESS METHODS

The controller has a built-in display that can be used to set up the system and view the status
of the system as well as address alarms. Two other options for accessing these are through the
remote RUT and through the embedded web pages. All three methods use similar keys for the
same purpose.

2.1.1 Using the Remote User Terminal (RUT)

The Remote User Terminal (RUT) allows you to plug into a controller and see the screens from
that controller. RUTs are connected to the controller by means of a 10' cable and then used as
hand-held devices. They can alternately be installed on a wall in some convenient location. The
push buttons on the face of the RUT have the same functions as the push buttons on

the controller.

FIGURE 2.1.0 OPTIONAL REMOTE USER TERMINAL (RUT)

Vi RenewAire
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The RUT (optional accessory, field-installed) plugs into the controller by means of a six wire
cable with RJ12 jacks on each end. The six-wire cable is inserted in the RJ12 jack on the back
of the RUT and the other end of the cable is inserted into the RJ12 adapter. The controller uses
a pre-configured cable that plugs into the J3 jack on the controller and the other end is plugged
into the RJ12 adapter. The cable looks similar to a standard phone cable but has a different pin
out. The cable and coupler from the controller to the low voltage electrical box is included with
the RUT.

BACK OF RUT

™

LOW VOLTAGE
ELECTRICAL
COMPARTMENT

AEEaAAARARARSE

FIGURE 2.1.1 CONNECTING A RUT

2.1.2 Connecting Using Internal Web Pages

The controller has embedded web pages and when they are accessed, an interactive screen
appears that allows the user to move through all the controller menus. The IP address of the
controller is factory-set at 10.10.1.2. The subnet address (needed for setting up a LAN) is set at
255.255.255.0. These can be changed in the General Settings menu.

In order to connect to the controller with your pc you will need:

+ An ethernet cable between the PC and the controller

+ The PC connection must be on the same subnet as the controller. For example, if using the
defaults, you would set the IP address of the PC connection to 10.10.1.xx where xx is not
equal to 2, and the subnet to 255.255.255.0. (See directions for setting the PC IP address if
you are not familiar with this.)

IF: 18. 16. 1.
MASK: 255.255.255.
g. 9. S

ENENEIN

+ Using a browser such as Chrome, put the controller IP address into the address bar.

& C (&% 101012

VA RenewAire
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CONTROLLER OVERVIEW

NOTE: Common
telephone wiring
is 4 conductor and

uses RJ11 termi-
nals. It is different from
the six-wire cable with
RJ12 terminals needed for
this accessory.

NOTE: If the con-
troller was ordered
for use with a

serial BMS and an
RUT is also desired,
contact the factory for
further information.

NOTE: For direct
connection from
RUT to J3 Terminal,

use the following
wiring:
Green & Black = +Vterm
Brown & Blue = GND
Red = Negative (-)
White = Positive (+)

NOTE: The controller
q will only support
private IP addresses

which start with
192, 172, or 10.

1.800.627.4499 17
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CONTROLLER OVERVIEW

You should see this web page. To get to the menu screens, click on RUT on the Menu Bar.

A RenewAire

n Energy Recovery Ventilation

ERV STATUS RUT VARIABLES ALARMS LOGGER UPGRADE
~—

.
-
-
u
-
LY
-

L]

'
J31 ey e rrveR
| —

Y
, ﬁ RenewAire
A

Energy Recovery Ventilation

Out.s

ide Air
Return Air
Exhaust Air
B5-12-17  Flol

2.1.3 Setting the PC IP Address

For those that are not familiar with changing their PC adapter settings, go into Network Setting
in the Control Panel and Change Adapter Settings.

k= Network and Sharing Center

o o x
4 BY <« Metworkand Intemet » Network and Sharing Center « @/ | Search Control Panel r)
View your basic network information and set up connections
Control Panel Home
View your active networks
@ Change adapter settings
Change;a anced snaring Unidentified network Accesstyps Mo network access

settings Public network Connections: [ Ethernet
Change your networking settings
i Set up  new connection or network
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.
=5 Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

Choose the adapter you are using to connect to the controller.

18 | 1.800.627.4499 Vi RenewAire

an Energy Recovery Ventilation


https://www.renewaire.com/

CONTROLLER OVERVIEW

Select Internet Protocol 4 and click on Properties.

& Ethernet Properties b Internet Pratocol Version 4 (TCP/IPv4) Properties x
NOTE: When you are
sk = General ] : :
Networkia. by finished viewing the
. You can get IP settings assigned automatically if your network supports
Connect using: this capability. Otherwise, you need to ask your network administrator CO ntrO | | el' On

Intel(R) 82579V Gigabit Network Connection for the appropriate IP settings.

i your computer,
(:)}Ohta‘: a:D;P address ::wmahcal\y remember to resto re the
(@) Use the following IP address: . _n .

= ? original settings.

This connection uses the following tems:

L < Cliort F - Y| 1P address: (gt TR L

Lol = IS 10 |

J;'F“E and Printer Sharing for Microsoft Netwars Subnet mask:
7] A p . e il

~d temet Protocol Version 4 (TCP/IPyv4 _}

. Microsoft Network Adapter Multiplexor Protocel | s

Obtain DNS sel

KEO

2 Microsoft LLDP Protocol Driver |

(@) Use the following DNS ldr E
1 Intemet Protocol Version & (TCF/IPv6) vi GlesUsb ot s e s

Preferred DNS server: l:l

=
W

. ltermate DS saver: T
Install... Uninstzll Properties
Description
n ) [ validate settings upon exit e
Allows your computer to access resources on a Microsoft

network

Conca

oK Cancel

Enter the IP address you want to use. It should not be identical to the controller IP address. The
last octet of the IP address should be different. Click OK.

2.1.4 Using the Multikey Function of the Web Pages

When you want to press multiple keys or press a key longer for a function you can use the keys
below the Menu Screens to do this.

Multikey send: Simulate long press | Show/Hide LED panel

Two common uses are:
+ Set the two keys to Alarm and Alarm and press Simulate long press to acknowledge alarms.
+ Set the two keys to Alarm and Enter and press Simulate long press to get to system menus.

2.2 CONTROLLER MENU STRUCTURE
Any screen will have the name of the menu to which it belongs on the top line of the screen.

2.2.1 User Menu Structure

The user menu can be reached but pressing the ESC (back) button. The menus contain the
following areas:
+ Unit Status—Contains the status values of the sensors, fans, and heating and cooling,
if applicable
+ Control Settings—Contains the control settings for the fans and heating and cooling,
if applicable
+ General Settings—Contains the clock settings, Unit of Measures, IP Address, BMS settings,
and the scheduler
+ Alarm Settings—Contains the alarm settings
+ Unit On/0ff—Allows the user to turn the unit on and off via the keypad

Thiu §

onLeo ellings
General Seltingds
Alarm_Seltings
Uit OnsOff

%A RenewAire 1.800.627.4499 | 19
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GENERAL FLOW
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Premium Commercial Controls

2.2.2 Password Protected Menu Structure

The password protected menu can be reached but pressing the PROG button and entering the
password. The menus contain the following areas:
+ Back Up and Restore—Contains the screens to back up your settings or return to
factory defaults
« Unit Configuration—Main Unit Configuration Settings that determine which screens show up
in other areas
I/0 Configuration—Secondary configuration settings for functions
I/0 Calibration—Allows sensors to be adjusted for accuracy
Sensor Overrides—Allows a sensor value to be temporarily overwritten for testing
Test End Devices—Allows outputs to be manually manipulated for troubleshooting
Advanced Service—Advanced Service Information and Settings

* 6 6 0+ o

Service Menu
¢ e and RestLore

ot L1
<0 _Confiduration

I-0 Calibration
Sensor Ouerrides
Test End Dewvices
Adwanced Serwvice

2.2.3 Password Entry

To access the password protected service screens, press the program (bullseye) button to get
to the screen and enter the user password “1000.”

adirn

Inh=ert rasscoded! 166G

3.0 GENERAL FLOW FOR SETUP AND RUNNING UNIT

Depending upon features selected for the unit, the general flow for setup and running the unit is
as follows:
FAN CONFIGURATION:

SET SUPPLY AND EXHAUST FAN
CONTROL TYPES

GENERAL SETTING: UNIT CONFIGURATION: 1/0 CONFIGURATION:

CLOCK, UNIT OF MEASURE, IP
ADDRESS, SCHEDULE

ENABLE HEAT AND/OR COOL, FANE ENABLE EXTRA SENSOR AND
TYPE, DEFROST... SPECIAL FEATURES

START UNIT: TEST HEATING: TEST COOLING: TEST ECONOMIZER:
PROVE FAN RUNNING CHOOSE HEAT TYPE AND TEST RCHOOSE COOLING TYPE AND TEST CHOOSE TYPE AND TEST

TEST FROST CONTROL: TEST SINGLE FAN MODE: BMS INTEGRATION:
SET CONTROL AND TEST IF DESIRED CHOOSE TYPE AND TEST

Vi RenewAire
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UNIT CONFIGURATION

4.0 UNIT CONFIGURATION
4.1 CONFIGURE GENERAL SETTING

There are several general settings that are need for correct operation of the controller.

4.1.1 Setting the Time and Date

It is important to have the correct time and date for alarm time stamps and logging.

+ Set Refresh to YES, It will turn back to NO after changing the display to the current controller
time and date.

+ Change the Time ad Date accordingly. (Day is automatically generated.)

4.1.2 Setting the Unit of Measure

The controller supports the following settings:
+ Sl (bar, Celsius)

+ USA (psi, Fahrenheit)

+ UK (bar, Celsius)

+ CAN (psi, Celsius)

Set the Unit of Measure to the desired units for the display.

General Selllhds

Uhit. of HMeasure

USA

4.1.3 Setting the IP Address of the Controller
The controller IP address may be used for the BMS, networking, or local access.

+ Set the DHCP to OFF if using a static IP
+ Set the IP address and Mask

+ Set Update to YES

+ Cycle power to the controller

SEHEEAL SETTIHGS
F Hoddress

OHCFP: Off

IF: g, 18. 1. ¢
MASK: 2535.255.255. @
[E{IH H. H. @A. #A
OHS: B, H. HA. #A
Fdat.e? Hio

%A RenewAire 1.800.627.4499 | 21
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Premium Commercial Controls

4.1.4 Scheduler

Enable the scheduler, if desired. If you enable the scheduler, it will have to be set for “ON” for
the unit to run along with all other “ON” conditions.

+ Enable the scheduler by setting to YES.

+ Set the schedule for each day. You can use the copy feature to copy days. Save data
after each.

+ Set vacation periods.

+ Set Special Days.

¥ IEIEFI"IEF"EIE—E'ETT THES

Erable? Yaz
13:29 WED B‘AI3-a3-2822

Sched. i= nol runhing
Sched status:

End

4.2 VERIFY UNIT CONFIGURATION
4.2.1 Main Unit Configuration

It is important to verify the configuration as the settings on these screens will also determine
which screens show up in the user settings screens.

Unit Type is Premium or Premium RD (for RD units).

Choose whether an EV450 unit (one fan motor).

Will you be adding an external bypass?

Was the unit ordered with isolation dampers?

Will you be controlling heat?

Will you be controlling cooling? (Must be set for Premium RD).

If bypass is added, will you have frost protection?

Are the supply and exhaust fans variable speed (VFD or ECM)?

* o * * * * * *
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nit Tore:
EU456: HO )
EHF‘ES% Darp Eésghle C)\ E\(l)lesEo I;oylfl\jv ﬁlhgglsye
éﬁﬁ%‘?e Egﬂ?; aﬂéi see information for
Enable Coo HO the supply fan as
Enable Frost Cntl YES both fans are run from
OHTT COHE IE0RAT 0N one motor.

Lar Sreed SF? YES
LUz Sreed EF? YES

4.2.21/0 Configuration

If using CO2, VOC, Room Static Pressure or Duct Static Pressure to control the fans, enable the
sensors here and adjust the scaling if needed. These are user supplied sensors.

If either heating or cooling was enabled, the unit also requires a CA Temperature sensor in the
discharge air duct. This may be included with RD units if heating or cooling was ordered with
the unit but will have to be placed in the duct. The sensor may also be included with heating
units purchased from RenewAire.

] EDHFIhHFHTIHH

Ouct Static HO
Foom Static HO

CH Temr Ee«? HO

4.2.3 Field-Installed Sensors and General Wiring

All sensors are wired to an intermediate terminal, as shown. The factory wiring connects to the
controller itself. It is shown for troubleshooting purposes but should not be changed.

FACTORY WIRING FIELD WIRING

SENSOR 24VAC
C02 LEVEL

VOC LEVEL
SPACE PRESSURE
DUCT PRESSURE
CA TEMPERATURE
SENSOR COMMON

eccccoce

ececcece

ececcece

eccccoce

ececcece

ececcece

e o o o o o o
e o e o
e o o o o o o

e o o o

eccccoce

FIGURE 4.2.0 X3 TERMINALS
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NOTE: When wiring
sensor, do not wire
directly to the

expansion module;
wire to the X3 terminal
block, see Figure 4.2.0.

Field-installed control sensors and monitors are to be installed and wired in accordance with
instructions shipped in the documentation package. Wire gauge must be in accordance with
the following:

Wire Gauge #22 #20 #18 #16 #14 #12
Circuit Length [ 100 150' 250' 400' 700' 1000

4.2.4 C02/VOC Sensors

The ERV control allows the use of a CO2 sensor and/or a VOC sensor. The sensor may be
physically attached to the system (Source = Hardware) or the value may be written from the
BMS system (Source = from BMS).

The CO2 sensor is used as part of a demand control ventilation system to provide speed control
of fans based on the level of CO2 in the space or duct. These sensors provide a 0—10VDC signal
scaled as specified in the CO2 scaling screen.

%A RenewAire
%3 RenewAire

FIGURE 4.2.1 C02 SENSOR (DUCT MOUNT, SIDE VIEW) FIGURE 4.2.2 CO2 SENSOR (WALL MOUNT)

The Air Quality Monitor detects total VOCs (TVOC) in the supply airstream or the space. It uses
a MEMs metal oxide semiconductor sensor to capture VOC emissions that are invisible to C02
sensors. It is installed in the SA duct or the space. These sensors provide a 0-10VDC signal
scaled as specified in the VOC scaling screen.

24 | 1.800.627.4499

T-0 COHF IGORATION [0 CONFTGORATION
caling LI caling
02 Source: Hardware o a L B PFPM
Ccoz A U JEEPFM Loc 1a w ZEaa PPM
cCoz 18 U caaarFFM
EXPANSION MODULE
G02-W OR C02-D SENSOR ’_ o % < m‘{ozg ~ oo 2 %‘
P/N 131304 OR 131305 > O > UYU>>O>OUYU>DDODDOU
Eanmaamnsmnsannal
LCD g f
— X3-22 ? X3-27 ?
WE O x3-21
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EXPANSION MODULE .
IAQ-W OR IAQ-D SENSOR o 1275 o NOTE: When wiring

E ! . .
P/N 131308 OR 131307 ‘5 S3538585533 5 5‘ S?ﬂSOI’, do not wire

| directly to the
LCD : : expansion module;
: : wire to the X3 terminal
x3-23 Q T X3-27 block, see Figure 4.2.0.
O X3-21

4.2.5 Differential Pressure Duct or Room Pressure Sensor

The pressure transmitter with a display screen (below right) is an optional accessory and would
be installed in a duct to run the fan to meet a specific duct pressure. These sensors provide a
0-10VDC signal scaled as specified in the Duct Pressure scaling screen.

Vi oND Ve
ONE-TOUCH® @
MODEL: 616KD-00-V :
RANGE: . 1 |NWC 2

008
)RR
CAUTIO

PRESSURE: MAX. 2 PSIG /138 kPA
SUPPLY: 16-35 VO OR 20-28VAC

FIGURE 4.2.3 PRESSURE DIFFERENTIAL TRANSMITTER (TYP) FIGURE 4.2.4 ELECTRICAL PRESSURE DIFFERENTIAL
TRANSMITTER

-0 Confiduralion
Oucl Fressure Scaling

au = BEE a8 3
c 88" w3

—

=1

—
1l

EXPANSION MODULE

12 NOTE: When wiring
a) a) o O .
‘5%5‘6%38%5%%55‘ zgns%r,(tiotr:]otwwe
e irectly to the

expansion module;
wire to the X3 terminal
block, see Figure 4.2.0.

DUCT PRESSURE SENSOR
P/N 131309

VA RenewAire 1.800.627.4499
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NOTE: When wiring
sensor, do not wire
directly to the

expansion module;
wire to the X3 terminal
block, see Figure 4.2.0.

NOTE: When wiring
sensor, do not wire
directly to the

expansion module;
wire to the X3 terminal
block, see Figure 4.2.0.
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DUCT PRESSURE SENSOR
P/N 131315 EXPANSION MODULE
DLE EERSENYEY]
= 5555355553355
O w
8w X Eeseeeeaeeeea
0 O = < o
(T Y = .
% = m :

W+ IOUT  wuT CRM

X3-21
I-0 COMFIGUEATION
Crace Fressure Scal indg
Soyrce: Hardware
Frress @ U A.8608" w3
Fress 18 L 1.8688" w3
SPACE PRESSURE SENSOR
P/N 131314
DLP EXPANSION MODULE
2 123 —
.| Lo i ‘-—Nmva\oZr\ooc»-—Z‘
-4 = g 5550555855550
3 d I 3 Eeescmenesaaa)
> = m
(B — =0 o M

=,
o
.

2

e I0UT wRuT CRM

X3-21
4.2.6 CA Temperature Sensor

The CA Temperature sensor is automatically enabled if the heating and/or cooling is enabled. If
it is not connected, an alarm will occur. If your unit was ordered with heating and/or cooling, the
supply temperature sensor should be included but may need to be installed down the duct to
prevent cycling of heating or cooling. The sensor uses a special curve and cannot be swapped
with standard T2 or T3 NTC sensors.

EXPANSION MODULE
2=
O

x3-27 O ¢ X3-26
CA TEMPERATURE SENSOR
P/N 131318

u10
GND
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5.0 UNIT OPERATION AND FAN CONTROL

The primary purpose of the ERV unit is to provide 100% OA. The amount of air that it provides
is based on the configuration of the supply and exhaust fans and whether the unit is running or
not.

Fans are either controlled with variable speed drives or ECM motors.

5.1 SEQUENCE OF OPERATION FOR UNIT START

The unit will start when all of the following conditions are true:
There are no serious alarms.

The Digital Input for start/stop (terminals 17 and 18) are closed.
The unit is turned on at the keypad.

The time is within the scheduler “ON” time, if scheduler enabled.
The BMS has written the unit on signal, if BMS control is enabled.

*

* * * *

Upon starting, the isolation dampers will open. The end switches of these dampers will
complete the Fan Enable signal to the ECM or VFD fans.

Once the fan enable signal is complete, the fan command signal will be sent to the fan after
the start up delay time. Each fan is paired with a current sensor. If within the alarm delay time,
default 90s, the current sensor does not detect the fan running, the unit will shut down and an
alarm will occur.

The setting SF Alarm Unit Run? setting tells whether the unit, and thus the exhaust fan, will
continue to run if there is an alarm with the supply fan.

COHTRED IL—'"E'TTIHEA:

Exhaust Fan 3 =sec
Surrla Fan B Sec

=1a arm Uelad

90secC
5F Alarm Unit Run?
HO

The Unit status is shown on the bottom of this screen. More than one of these statuses may be
valid at one time

'HHIT"TﬁTDf
Surrla Fan Dn

Exh Fan Enabled YES
Exhaust Fan O VES

UNIT OH
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UNIT STATUS CONDITIONS

STATUS SHOWN MEANING
Unit on The unit is on and running.
Off by alarm The unit is off by a serious alarm.
Off by BMS The unit is off by command from the BMS.
Off by Time Band The unit is off by the scheduler.
Off by Schedule The unit is off by the ID1 digital input.
Off by Keypad The unit is off by the setting on the local interface.
EF Only Mode The unit is in single fan mode with exhaust fan running.
SF Only Mode The unit is in single fan mode with supply fan running.

BMS Cool Lockout

The unit is in HEAT mode from the BMS.

BMS Heat Lockout

The unit is in COOL mode from the BMS.

In Device Test

The system is in device test mode.

Input Overwritten

There is a sensor input that is overwritten.

Off by CO2 Level

The CO2 level is below the limit for running.

Flush Mode

The unit is running in FLUSH mode.

Frost Control on

The unit is running in Frost Control Mode.

5.1.1. Digital Input (ID1) Unit On/Off

The digital input across terminals 17 and 18 must be closed to turn the unit on. It can be

jumpered if not used. Some of the uses are a remote switch, a smoke detector or a motion/
occupancy sensor. The unit can also be supplied with an optional drain overflow switch that is
wired into this input. Shown are the accessories are offered by RenewAire.

5.1.1.1 Optional Smoke Detector

Normally field-installed on the discharge duct, near the furnace.

5.1.1.2 Optional Motion Sensor

FIGURE 5.1.0 SMOKE DETECTOR

Used for occupancy-based ventilation, hardwired to the low-voltage terminal strip.

FIGURE 5.1.1 MOTION SENSOR (CEILING MOUNT)
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FIGURE 5.1.2 MOTION SENSOR (WALL MOUNT)

Vi RenewAire

an Energy Recovery Ventilation



https://www.renewaire.com/

UNIT OPERATION

5.1.1.3 Optional Drain Overflow Switch

This is an optional accessory, ordered with the unit and factory-installed. The overflow switch
monitors condensate levels in the condensate pan and if unacceptable levels are detected,

it will cause the fans to switch OFF and the dampers will return to their Normally Closed
positions. When the condensate level drops, the unit will return to normal operation.

FIGURE 5.1.3 OVERFLOW SWITCH
5.1.2 Optional Dampers

The ERV unit has optional isolation dampers with end switches. For more information consult
the unit specific IOM.

5.1.3 Fans

The variable speed fans may be driven by VFDs or may be ECM fans. The VFD fans get an
enable signal and both types of fans get a 0—10VDC signal which is proportional to 0-100% fan
command.

Factory VFD settings should not be changed. The settings are available in the Reference section
of this manual.

5.1.4 Airflow Measurement

Two pressure transmitters that measure up to 20" w.g. are installed at the fan inlet cones and
are used to measure pressure drop across the fan inlet rings. The scaling screen can be found
in the I/0 Configuration. The kfactor is factory set for the fans and should only be adjusted
during test and balance. The supply and exhaust flow values can be read in the Unit

Status screens.

B
ca

SuFrrla A U

SuFrrla 18

Ll
Exhaust. A L) Hofm
Exh i@ L

O Flow Rate
EA Flow Rate Hefm
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NOTE: Current sen-
sors are calibrated
for reduced fan

speed at time of
shipment from the factory.
Immediately after entering
new operating parameters
for the fans (done during
the start up process), cur-
rent sensors are to be
re-calibrated for minimum
current draw. The fan
should be running at its
minimum speed.

1.800.627.4499

5.1.5 Current Sensors

Current sensors are installed on high voltage supply wires to sense current going to a fan motor.
They are used to prove the ON/OFF state of fan motors.

FIGURE 5.1.5 CURRENT SWITCH

When the unit starts, this screen will show when the fans are enabled. There is a slight delay
of a few seconds, and then the second line, supply (or exhaust) fan on shows the status of the
current sensor.

ur Fan Enable
Surrle Fan On YES

Exh Fan Enabled ?ES
Exhaust. Fan On
UHIT OH

The current sensors are factory adjusted and may need to be field-adjusted for the application.
This will be evidenced by getting a supply fan alarm (AL10) or exhaust fan alarm (AL11). The
instructions are in the Alarms and Troubleshooting section of this manual.

5.1.6 Filter Monitoring

There is a pressure transducer across the filters on the outdoor air and RA streams to monitor
the filter status. The scaling is factory set in this screen.

I-0 Configuration

e caling

OA F1t & L= B.8"w3
= 2.8"w3

RR F1t & L= B.8"w3
18 L= c.A"u3

The alarm level can be set pressure can be set such that if the pressure reaches the alarm
level, the unit will alarm but keep running.

1
0 Lewel 1.8"3
Level 1.8"93

Alarm Oelad EB Sec

A RenewAire
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You can also see the pressure in this screen so that if it gets close to the alarm level you can
change it at your convenience.

LUHIT STHTUS
11

Teprerature G63.7F

5.2 OPTIONS FOR SUPPLY FAN CONTROL

Units with a VFD or ECM for the supply fan can control the fan for constant speed, SA flow
control, supply duct static pressure control, room static pressure control, CO2 control, VOC
control, or CO2 Flow control. Available modes may depend on the sensors added. Q\ NOTE: It is possible

to have the BMS
control the fan

) irectly. Ref
The analog voltage command to the supply fan VFD or ECM can be set from the unit controller to the Bdl:/:gcz;{eyctioen?‘[)r

display or by the BMS. The adjustable range of 0% to 100% correspond to the minimum and
maximum fan operating speed.

5.2.1 Constant Fan Speed Option

more information.

Control Setfings ]

SUPFLY FAHM COMTEOL

Constanl. SFresd

This supply fan operation mode can be used to field balance the SA flow rate.

SUPPLY FAH
Constantl. SFreed Setp

2o =

5.2.2 SA Flow Control Option

The controller will adjust the supply fan VFD or ECM command to maintain the SA flow rate at
a setpoint.

sUFFLY FRM COMTREOL

Surrly Flow
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The SA flow rate setpoint is entered and adjusted from the unit controller display or provided by
the BMS. The minimum and maximum values for SA flow rate setpoint are unit dependent. An
adjustable proportional and integral (Pl) loop will compare the measured SA flow to the airflow
rate setpoint and adjust the fan speed. If the measured SA flow rate varies from the desired
airflow rate by more than 10% (adjustable) for more than 60 seconds (adjustable) a SA flow rate
alarm will be set to true. This supply fan operation mode can be used to provide a constant SA
flow rate as the unit filters become loaded.

— ALARM SETTIHGE

5F Airflow Tolerance
2H . [>

Hirflow Hlarm O=lag
=ec

5.2.3 Supply Duct Static Pressure Control Option

The controller will adjust the supply fan VFD or ECM command to maintain the supply duct
static pressure at a setpoint. This option requires a field-installed duct pressure transmitter and
setup for the transmitter in the 1/0 configuration.

SUPFLY FAM COMTROL
Ouct Static

The SA duct static pressure setpoint is entered and adjusted from the unit controller display or
provided by the BMS. The minimum and maximum values for SA duct static pressure setpoint
are unit dependent. An adjustable Pl loop will compare the measured SA duct static pressure
to the static pressure setpoint and adjust the fan speed. If the measured static pressure varies
from the desired static pressure by more than 0.05" w.g. (adjustable) for more than 60 seconds
(adjustable) a SA static pressure alarm will be set to true. This supply fan operation mode can
be used to provide a constant supply duct pressure for

VAV systems.

I--
Ouct. Stat

i SF Ducl Press Tol
Setpnlgé 18 .65

Fressure Hlarm O=lag
Zec

5.2.4 Room Static Pressure Control Option

The controller will adjust the supply fan VFD or ECM command to maintain the room static
pressure at a setpoint. This option requires a field-installed room pressure transmitter and
setup for the transmitter in the 1/0 configuration.

Control Setlings
SUPPLY FAM COMTROL
Foom Static
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The room static pressure setpoint is entered and adjusted from the unit controller display.

The minimum and maximum values for room static pressure setpoint are unit dependent. An
adjustable PI (proportional & integral) loop will compare the measured room static pressure to
the static pressure setpoint and adjust the fan speed. If the measured static pressure varies
from the desired static pressure by more than 0.05" w.g. (adjustable) for more than 60 seconds
(adjustable) a room static pressure alarm will be set to true. This supply fan operation mode can
be used to provide a constant static pressure in an area to control infiltration or exfiltration from
an adjacent area or outdoors.

Room SLatlc Contral 5F REoom Press Tol
Setroint @.6856"w3 18 .8%

KF 1.8 Ti Z@

Min Command 15.68% Fressure Hlarm Delag
Max Command 1680 .08% JAA =ec

O=ladg 155ac

5.2.5 C02/VOC Control Option

The controller will adjust the supply fan VFD or ECM command to maintain the room or RA C02
or VOC level at a setpoint. This option requires a field-installed CO2 and/or VOC sensor or value
from a BMS and setup for the sensor in the 1/0 configuration.

[ Control Seliings [ Cont.ral Setlings
SUPPLY FAH COMTROL SUPFLY FAH COHTROL
coz Liac

The C02/VOC setpoint is entered and adjusted from the unit controller display or provided

by the BMS. An adjustable Pl loop will compare the measured C02/VOC level to the C02/

VOC setpoint and adjust the fan speed. The minimum and maximum fan speed commands

are adjustable. If the measured C02/VOC level exceeds 1000 ppm (adjustable) for more than
60 seconds (adjustable) a C02/VOC alarm will be set to true. This supply fan operation mode
can be used to provide demand-controlled ventilation of a space. The minimum fan speed will
provide the required minimum outdoor air when the C02/VOC level is at or below the C02/V0OC
setpoint.

[ Contrao ul -j LLing ‘ HLAEM SETTIHGS

EDE EnnLPnl CO2 Hlarm Leusal
EELPDiHL EEBEEPN 12868 .8 FFPM
Min Command 15, COZ Alarm Delaw
Max Command 188. 981 =ec

ALAFM SETTIHGE

LJEIE D:mt.r*c-l Lac AHlarm Lewel
Selrolnt cHE_FFm 12686 .8 FFmMm
EF - Ti 5]
Min Command 15.8% LaZ Alarm Oelag
Max Command 188.8% Sec
Vi RenewAire 1.800.627.4499 | 33

"' A Energy Recovery Ventilation


https://www.renewaire.com/

UNIT OPERATION

NOTE: It is possible
Q to have the BMS
control the fan

directly. Refer
to the BMS section for
more information.
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5.2.6 CO2 Flow Control Option

The controller will adjust the supply fan VFD or ECM command based on the measured room or
RA CO2 level.

Lonfrol Selfings

SUPPLY FAM COMTREOL
CO2-Uac Flow

The SA flow setpoint is derived from the user entered minimum and maximum CO2 levels and
minimum and maximum desired airflow rates. When the CO2 level is at or below the minimum
CO2 level the airflow setpoint is at the minimum and when the CO2 level is at or above the
maximum CO2 level the airflow setpoint is at the maximum. Between the minimum and
maximum CO2 levels the airflow setpoint is linearly scaled. If the measured CO2 level exceeds
1000 ppm (adjustable) for more than 60 seconds (adjustable) a CO2 alarm will be set to true.
This supply fan operation mode can be used to provide demand-controlled ventilation of a
space. The minimum fan speed will provide the required minimum outdoor air when the C02
level is at or below the CO2 setpoint.

1400

1200

1000 /
800 /
600 /

400 ,/

200

0

0 200 400 600 800 1000 1200

5.3 OPTIONS FOR EXHAUST FAN CONTROL

Units with a VFD or ECM for the exhaust fan can control the fan for fixed speed, EA flow control,
supply fan command tracking control, supply fan flow rate tracking control, or room static
pressure control.

5.3.1 Constant Fan Speed Option

The analog voltage command to the exhaust fan VFD or ECM can be set from the unit controller
display or by the BMS.

ConLrol Setlings

ExHAUST FAH COMTEOL

Constant Sreed

Vi RenewAire
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Premium Commercial Controls

The adjustable range of 0% to 100% correspond to the minimum and maximum fan operating
speed. This exhaust fan operation mode can be used to field balance the EA flow rate.

EXHRAUST AIE
Cornstanl Sreed Setr

20%

5.3.2 EA Flow Control Option

The controller will adjust the supply fan VFD or ECM command to maintain the EA flow rate at
a setpoint.

[Mu]a] _. o | -_e _-._- 1K

ExHAUST FAM COMTREOL

®haust Flow

The EA flow rate setpoint is entered and adjusted from the unit controller display or provided by
the BMS. The minimum and maximum values for EA flow rate setpoint are unit dependent. An
adjustable Pl loop will compare the measured EA flow to the airflow rate setpoint and adjust the
fan speed. If the measured EA flow rate varies from the desired airflow rate by more than 10%
(adjustable) for more than 60 seconds (adjustable) an EA flow rate alarm will be set to true. This
exhaust fan operation mode can be used to provide a constant EA flow rate as the unit filters
become loaded.

L = I 5 EE'TFE F

_ o d=

Airflow Setroint EF Rirflow Tolerance
cim 18 .8%
KF 1.8 :
Ti 15 Hirtlow Hlarm Oelag
O=lag 38 Sec 128 =ec

5.3.3 Supply Fan Command Tracking Control Option

The controller will adjust the exhaust fan VFD or ECM command to track the supply fan VFD or
ECM command.

LonLrol Sellinds
EXHAUST FAM CONTREOL

SF Command Tracking

Vi RenewAire
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The minimum (50%) and maximum (200%) tracking rates are adjustable. This exhaust fan
operation mode can be used to maintain proportional supply and exhaust fan commands as the
supply fan modulates.

" Control SelLlinds

ExHAUST AIR
5F Command Tracking

18685

5.3.4 Supply Fan Flow Tracking Control Option

The controller will adjust the exhaust fan VFD or ECM command to track the supply fan air
flow rate.

“TonLro
EXHAUST FAH COWTEOL
SF Flow Tracking

The offset from the SA flow rate is adjustable from -25% to +25%. An adjustable PI loop will
compare the measured EA flow to the airflow rate setpoint and adjust the fan speed. This
exhaust fan operation mode can be used to maintain proportional supply and EA flows as the
supply fan modulates and as the unit filters become loaded.

oLy o _T:Eﬁ“i na=

SF Flow Tracking
188% aof SF Flow
kP 1.8

5.3.5 Room Static Pressure Control Option

The controller will adjust the exhaust fan VFD or ECM command to maintain the room duct
static pressure at a setpoint.

_Control Settings
EXHAUST FAM COWTROL

Room Static Pressure
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The room static pressure setpoint is entered and adjusted from the unit controller display or
provided by the BMS. The minimum and maximum values for the room static pressure setpoint
are unit dependent. An adjustable PI loop will compare the measured room static pressure to
the static pressure setpoint and adjust the exhaust fan speed. If the measured static pressure
varies from the desired static pressure by more than 0.05 inches water gauge (adjustable)

for more than 300 seconds (adjustable) a room static pressure alarm will be set to true. This
exhaust fan operation mode can be used to provide a constant room pressure for variable
exhaust systems

— ALAREM SETTIHGS

whaus an
Foom Static Control 5F Room Eregs Tal

Contral Setfings

Selrpoinl G.880"w3a
EF 1.4 Ti

. i
Min Command 15.8% Pressure Hlarm Oelad
Max Command 1686.8% 288 =ec

Delag 155ec

6.0 TEMPERING CONTROL

The ERV unit with Premium Controls revision 03.00.41 or higher has the ability control for
dehumidification using cooling.

6.1 MODES OF OPERATION

There are four modes of operation (if applicable):

+ Dehumidification (and cooling) Mode —will run the cooling to maintain a dehumidification
setpoint (around 50°F) and then reheat the air (to around 60°F), if feature is included

+ Heating Mode—Will run the heating to maintain a heating setpoint

+ Sensible Cooling Mode—Will run the cooling to maintain a cooling setpoint

+ Ventilation Mode—Will only run the fans for ventilation

The mode during occupied operation will depend upon the following conditions. The mode
is dependent upon whether the feature is enabled and the lockout dewpoint or outdoor air
temperature for that feature

See the following sections for more information on these modes. The mode is determined in

this order:

1. Heating: Is the unit configured for heating? Is the
outdoor air temperature lower than the heating lockout
temperature?

2. Dehumidification: Is the unit configured for
dehumidification? If so, is the unit in dehumidification
mode?

3. Cooling: Is the unit configured for cooling? Is the

. . . ; Sensible
outdoor air temperature higher than the cooling lockout Heating = yont Mode Cooling

Mode
temperature? SIS

4. If it in no other mode and the unit is on, it will be in

S g Outdoor Dry Bulb Temperature
Ventilation Mode.
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In normal heating operation, the controller will prevent the heater from running when the
Outdoor Air temperature is above the Lockout Above setpoint. This causes the unit to use 0OA
air for heating instead of firing the heat module. The Lockout Above setpoint is assigned by
the user, based on both ambient temperatures and experience with the building being heated.
RenewAire suggests an initial Lockout Above setting of 50°F. If the OA air is at 50°F and the
Exhaust Air coming from the Occupied Space is at 72°F, the Supply Air recovers enough heat
energy from the Exhaust Air that it will reach about 67.6°F without any supplementary heat
from the heat module when the heat exchange core is at maximum efficiency. In every building,
there is additional heat being generated by human activity, equipment and thermal gain from
sunlight, etc. If there is very little additional heat being generated in the Occupied Space, the
Lockout Above setting may have to be raised. If there is a great deal of heat being generated,
the Lockout Above setting can actually be lowered further.

The Lockout Above function has a hysteresis band built into it to prevent short-cycling when
the OA air is near the Lockout Above setpoint. In other words, if the Lockout Above setpoint is
at 50°F, the gas heat module will be disabled whenever the OA air temperature is higher than
50°F. When the OA air temperature drops to 50°F, the controller will continue to lockout the
heat module until the OA temperature drops an additional 1.8°F, the hysteresis band.

Lockout Below performs the same function as Lockout Above, but for cooling. The factory
setpoint for Lockout Below is 70°F, meaning that if the Outdoor Air temperature is lower than
70°F, the cooling unit will be blocked from running. RenewAire suggests an initial Lockout
Below setting of 70°F.

If the controller shuts off the heat command signal because of the Lockout Above setting, the
Unit Status > Heating screen will show Disabled, regardless of the strength of the Call For Heat
signal.

6.2 DEHUMIDIFICATION

The dehumidification is performed with the cooling. Therefore, the unit must have cooling
enabled. It may also have HGRH enabled here, used for reheat during dehumidification.

'_7IHTWT_TUHFTEHH:HTTI$F__

__HHTT_EEHFTEUFHTTWH__
I

1 dFel Premium hat
L4356 ~ HO
Burass DamF: Disable It HGEH enabled. Qo Lo
I[=alat Dame: Enable I-0 Confid and =sel
hable Heal: YES Dehum chandeower mode
nable Cool: YES and as=ign LAT =sensor

nable Frost. Chtl YES to a free inFul.
6.2.1 Dehumidification Mode Settings

The type of dehumidification changeover is set in I/0 Configuration. 1t is normally set for return
air but if there is a lot of air changes this will cause the cooling to cycle excessively so the
setting can be set for changeover based on outdoor air. It can also be disabled here.

10 Configuralion I-0 COHFT :TT'HI"I"IH
Hehumiditication Hehumiditication
handeover Selection handeouver Selev:tlcnn
Return Hir Lalue Dehum DOi=abled
hoose Outdoor Air for hoose Outdoor Air for
arFlications w19 amlsl pBerlications w-sl3 amts

of Outdoor Hir~<chandes of Ouf.door RAir-<changes

The setting for changeover is in Control Variables. Dehumidification mode will be on at
the dehumidification setpoint + the hysteresis value set here. It will turn back out of
dehumidification mode below the setpoint.

This screen will not show up if dehumidification is disabled in the prior screen.
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LUHTREOL !;iE'T"T' LHI5E:
Oehiumi ode Uk
Based on Eeturn Air
Dewroint:

On abowe SF + Hast

=
68 .8FCSP) 1.??{EHSL}

Off below
1 1
I .|
|
I Increasing dew point turns
: mode ON at setpoint + hysteresis
| |
i
| |
| |
1 1
|
: Decreasing dew point
: turns mode OFF at setpoint
v 1
I{— Hysteresis —)l DEW POINT
Setpoint Setpoint + Hysteresis

The status can be monitored in Unit Status.

6.2.2 Dehumidification Types and Settings

There are four possibilities for dehumidification:

1. Cooling with Hot Gas Reheat. In this case the HGRH will be enabled in the above screen.

2. Cooling with Reheat performed by the heating source.

3. Cooling only. Since this will produce very cold air, this method should not be used to feed the
space directly.

4. Disabled. In this case no dehumidification mode is available.
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6.2.2.1 Dehumidification with Hot Gas Reheat

This dehumidification method requires DX cooling. It relies on an additional HGRH coil
downstream of the cooling coil in which the hot refrigerant piping is in contact with the supply
air. This allows a portion of the refrigerant cycle's normally rejected heat to be reclaimed as
reheat.

When the return (or outdoor) air dew point exceeds the 55 degrees F (adjustable) the
dehumidification mode will be enabled. The air is cooled to a cooling coil leaving temperature
setpoint, usually 55 F or below. Then it is reheated to a unit supply temperature setpoint (or
return air, based on setting for

heating), usually around 60 F. An adjustable PI (proportional & integral) loop will compare the
measured air temperature to the air temperature set point and adjust the analog output to the
valve.

If the unit was ordered with HGRH, the coil leaving temperature sensor was included.

DX Cooling Coil HGRH Coll

Coil Leaving CA
Temperature H Temperature
|
Modulating
HGRH Valve

The settings for this method require that
Cool and HGRH are enabled in the Unit Configuration.
Input assigned to Coil LAT Sensor and LAT Sensor installed after coil.
A setpoint for the coil leaving temperature and the CA temp are set.
KP an Ti settings are adjusted for control of the HGRH valve, if necessary.
The purge settings are adjusted, if necessary. These setting show a low % whereby if the
valve is set to the low limit for the low limit time, it will be opened for the high override % for
the override time.

— COWTEOL SETTIHGS

[lehumldlt 1cal.lon elLing=s

EF
Ti
Low Continuous
Low Time Limit

High Ouverride
Ouerride Time

*

* o o o

CONTREOL _SETTTHES

.5

44
18,6%
(=15 ]5]

Eeheal. Ferformed wit
HERH:

Cooling Coil LAT S@.
CH Eeheat. SetF &4,

The status can be viewed in Unit Status.

S

SELPDlnL A .8F
Dehumid On HG
Command A .8%
Furge HO
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6.2.2.2 Dehumidification with Reheat from Heat Source
This dehumidification method uses any cooling source and heating source.

When the return (or outdoor, selectable) air dew point exceeds the 55°F (adjustable) the
dehumidification mode will be enabled. The air is cooled to a cooling coil leaving temperature
setpoint, usually 55°F or below. Then it is reheated to a CA temperature setpoint (or RA, based
on setting for heating), usually around 60°F. An adjustable Pl loop will compare the measured
air temperature to the air temperature setpoint and adjust the analog output to

the valve. The NO1 heating enable contact is engaged whenever the heating output is at 1%

or higher.

To use this method you need to add a cooling coil leaving temperature sensor, P/N 131318,
and install it after the cooling method. It should be wired as described in the Verify Unit
Configuration section.

Cooling Heat Source

Coil Leaving CA
Temperature Temperature

The settings for this method require that

+ Cool and Heat are enabled in the Unit Configuration

+ Input assigned to Coil LAT Sensor amd LAT Sensor installed after coil
+ Set Allow heat src in dehumid to YES in //O Configuration

+ A setpoint for the coil leaving temperature and the CA temp are set

| T-0 COMFTGORATION ~ COMTEOL SETTIHGS
Allow rehea o [Ielbumidit 1cal.iomn
heal. =rc &Esdehumid?

Eeheal. Ferformed with
heat. =source:

Fesuires add of Coil
Leawing Air TemF ooling Coil LAT S58.8%F
Sensor P-H 131318 CH Reheal. SetFP &4 .47F

The status can be viewed in Unit Status.
i UHTT—ETﬁTUE_ i

Helhum Feheal w Hea

66 .5F

Setroint Ed .4
Oekhiumid On HO

6.2.2.3 Dehumidification with No Reheat
This dehumidification method uses any cooling source.

When the return (or outdoor) air dew point exceeds the 55°F (adjustable) the dehumidification
mode will be enabled. The air is cooled to a CA temperature setpoint, usually around 50-55°F.
If feeding the space directly, this could cause overcooling.

Cooling
SA
CA

Temperature
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The settings for this method require that

+ Cool is enabled in the Unit Configuration

+ Set Allow heat src in dehumid to No in //O Configuration
+ A setpoint for the CA temp is set

__I-0 COHFTGURATIOR
HITow reheal from ehunidificalion

CA Temr SP
. . for- Oelum: =3 .48
Fesuires add of Coil
Leawving Hir Teme
Sensor FH 131318

6.2.2.4 Dehumidification Disabled

The settings for this method require that
+ Dehumidification Changeover Selection is set to “Dehum Disabled” in I/0 Configuration. In
this case the cooling will only be used to supply sensible cooling.
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THIS PAGE IS INTENTIONALLY LEFT BLANK.
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6.3 HEATING

The heating requires that heating be enabled in the Unit Configuration. The heating type is set in
the Control Settings.

nable Cool: YES
nable Frost. Chtl YES

6.3.1 Heating Mode

For any type of heating there is an outdoor air lockout temperature above which heating will
not be allowed. Note that the default is low. This is to insure that at start up, you can start your
fans without worrying if the tempering will also start. This value will need to be raised to an
acceptable value.

___CONTROL SETTINGS

TaFe HF 1 Stage
Setroint. Hdiust
Contraol SuFrrle Hir

O Lockoul Hbowe
48 ,8%F

6.3.2 Setpoint Type and Control Type

For each type of heating, you can choose a setpoint type and a control type. Setpoint types

available:

+ Adjust: If you choose this it will allow you to set a heating setpoint.

+ OA Reset: You are prompted to set a reset schedule. In the screen shown, the setpoint will
be 70°F if the outdoor air is 0°F or below, and 60°F if the outdoor air is 50°F and above.
It will be linear between. For example, if the outdoor air is 25°F, the setpoint will be 65°F.
This method is useful to avoid overheating the space or to avoid excess cycling in warmer
temperatures.

Control types available:

+ CA: Be sure to install your CA temperature sensor far enough down the duct
to prevent over-cycling.

+ RA: If you are only feeding one space this is a useful control method. RA is
always used for unoccupied operation. RA should also be used when a staged heat source
is utilized.

CONTROL SETTINGS

On-0ff = Adiustable
Setroint ?5.2%

___EDHTEHE_EETTTHEE___
OA Fesetl
Hasteresis 3

Use Cool Outs Xa]
Heater

0OA TEMFP SETP
MIM 503 ¥
MAx 1% 2 (=1Eg
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6.3.3 Heating Types

The following heating types are supported:

0-10VDC: Gas

0-10VDC: Electric

10-0VDC: Hot Water Valve

Single Stage Heater

Two-Stage Heater

HP 1 Stage: with or without 0-10VDC aux heat—See Combined Tempering
HP 2 Stage: with or without 0-10VDC aux heat—See Combined Tempering
Dual Temp Coil: A coil that is used for both hot and cold water, depending upon season—
See Combined Tempering

+ VRF—See Combined Tempering

* * * * * * * *

The heating type is set at the top of this screen.
CONTREOL SgTTIHEE

Ture Elect Mod
Setpoint Hdiust

Contiral Feturn Air
0OA Lockout Aboue
e .8%

6.3.3.1 0—10VDC Gas or Electric Heating

The mode is determined by the outdoor temperature and the heating lockout
temperature settings.

'EGHTEGL'SETTIHES

Tore Gas Mod

SeLroint AdJiust
Control Feturn Air
OA Lockout ﬂheug

CQHTEQL SgTTIHES

Ture Elect Mod
Setroint Adiust
Control FReturn HAir
g 0A Lockout ﬁbaug

u -

This type of heating will modulate gas or electric heat using PI control. The KP and Ti can be
adjusted to fine tune the control. The setpoint is also set here if set for Adjust. The NO1 heating
enable contact is engaged whenever the heating output is at 1% or higher.

A unit-specific electrical schematic is found inside the access door to the core module.
EGHTEGL SQTTIHEQ CONTREOL EETTIHES
Gas Mod - Adiustable lect Mod - RAdiustable
1 . Setroint fo.CF
Set;gint ??EE? 7 2

Ti 13@ Ti 15

The heating status can be monitored in the Unit Status. The screen shows:
+ Heating Control Variable which will be as selected if in occupied operation
+ Heating setpoint which will be:
+ Heating setpoint if selected adjust
+ Calculated OA reset heating setpoint if selected OA reset
+ Whether heating enable 1 is ON
+ Command (0-100%) to Heater, where 0 = OVDC output and 100% = 10VDC output
+ Heating Status
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75 .2F

Setroint T .CF
Outeut OH YES
Command 48,

UHIT IS OFF

The heating status values are shown. Multiple values may be true.

Heat Locked Out by OA | The heating outdoor air lockout is higher than the OA temperature.
Unit OFF Unit is off.

[
-~

6.3.3.2 10—0VDC Hot Water Valve

The mode is determined by the outdoor temperature and the heating lockout
temperature settings.

CONTROL TE}E TTIHGS

Ture Hot lWater
Setrpoint. Adiust

Contraol Feturn Air
0A Lockout Qbaug

type of heating will modulate using PI control. The KP and Ti can be adjusted to fine tune
the control. The setpoint is also set here if set for Adjust. The NO1 heating enable contact is
engaged whenever the heating output is at 99% or lower.

control can be set
directly from the
BMS if you change Valve
control to BMS. In this CONTROL SETTIHGS
case all Heating Control HEAT IH
settings from the control- Hot blater - Adiustable

ler will be ignored. Satpoint 75 2%
KF

The hot water valve control is 10VDC for closed and OVDC for open so that it fails open. This
(:2\ NOTE: The valve

Ti
llaluve Contral Hormal

The heating status can be monitored in the Unit Status. The screen shows:
+ Heating Control Variable which will be as selected if in occupied operation
+ Heating setpoint which will be:
+ Heating setpoint if selected adjust
+ Calculated OA reset heating setpoint if selected OA reset
+ Whether heating enable 1 is ON
+ Command (0-100%) to Heater, where 0 = 10VDC output and 100% = OVDC.
+ Heating Status

OHTT "f':"iTEiTl'_'lEi

66 .5T

SelLroint Fa.2F

Out.rPut. OH HO

Command H .8
UHIT IS OFF
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The heating status values are shown. Multiple values may be true.

MESSAGE MEANING

Heat Locked Out by OA | The heating OA lockout is higher than the OA temperature.
Unit OFF Unit is off.

6.3.3.3 Single Stage Heater

The mode is determined by the outdoor temperature and the heating lockout
temperature settings.

CDHTEUL SETTIHGE

Tare 0OnAO0FF
Seltrpoint. Addust

Contiral Return Air
OA Lockout Abouve
ra.aF

This type of heating cycles one stage of heating to maintain the heating setpoint. You must
set a hysteresis value whereby the stage will turn on at the setpoint + hysteresis and turn at
setpoint.

The “Use Cool Outs” setting should be set to no for heater mode, where the output used for this
control will be the heating output NO1 on the expansion module.

EDHTEDE SETTIHES

On-0fFF — Addustable
=

Ssetroint CEF

Hasleresi=s J.EF

lse Cool Out=s YES
Heat. Fumr

Decreasing temperature turns
mode ON at setpoint + hysteresis

Increasing temperature
turns mode OFF at setpoint

1 . 1
€ Hysteresis ——3>, TEMPERATURE
Setpoint - Hysteresis Heat Setpoint
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48
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The heating status can be monitored in the Unit Status. The screen shows:
+ Heating Control Variable which will be as selected if in occupied operation
+ Heating setpoint which will be:

+ Heating setpoint if selected adjust

+ Calculated OA reset heating setpoint if selected OA reset
+ Whether heating enable 1 is ON
+ Heating Status

32.0F

SeLroint rO.CF
Outeut OH YES

UNIT IS OFF
The heating status values are shown. Multiple values may be true.

Heat Locked Out by OA | The heating OA lockout is higher than the OA temperature.
Unit OFF Unit is off.

6.3.3.4 Two-Stage Heater

The mode is determined by the outdoor temperature and the heating lockout
temperature settings.

4_31_”'1'1'};11_1]_ T:JI%TT LHES

Tupe 2 SLade
Setroint Adiust

Contral Eeturn Air
0A Lockout Abouve
7a.a¥

This type of heating cycles two stages of heating to maintain the heating setpoint. You must
set a prop band value. This value represents 100%; the wider the prop band the slower the
response. Then you specify the “on point” for stages one and two in percentages. Stage one
will turn off at setpoint and stage two will turn off at the on point for stage one. There is also a
minimum on and off time to prevent over-cycling.

The “Use Cool Outs” setting should be set to no for heater mode, where the output used for this
control will be the heating output NO1 on the expansion module.

CONTEOL
LIS —

Setroint
FProp Band

st Stage OH
ghd Stage OH
Use Cool OubLs
Heater
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100%  75% 25% 0%

~

> e o 0 0 0 o o

Stage 1 turns on a 25% and
Stage 2 at 75% of prop band

J
~N

Stage 2 turns off at 25% and
Stage 1 at 0% of prop band

- Y,

Y4

-

0
1
I
1
|
1
1
i
1
|
|
1
I
1
|
i
I
|
1
|

I(—:- Proportional Band _}I TEMPERATURE
Setpoint - Setpoint
Proportional Band

Example: In this case 4°F = 100% which means that 1°F = 25%, which makes our calculation
easy. With the default settings, stage 1 turns on at 75.2 - 1 = 74.2. Stage 2 turns on at 75.2 - 3
=72.2.

The heating status can be monitored in the Unit Status. The screen shows:
+ Heating Control Variable which will be as selected if in occupied operation
+ Heating setpoint which will be:
+ Heating setpoint if selected adjust
+ Calculated OA reset heating setpoint if selected OA reset
+ Whether heating enable 1 is ON
+ Heating Status

66 .2F

SelLroint raa.CF
SLI10FF =La20FF

Oemand A
HEAT LOCEQUT-0A TEMF

The heating status values are shown. Multiple values may be true.

MESSAGE MEANING

Heat Locked Out by OA [ The heating OA lockout is higher than the OA temperature.
Unit OFF Unit is off.
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6.4 COOLING

The cooling requires that cooling be enabled in the Unit Configuration. The cooling type is set in
the Control Settings. The unit should also be set to PremiumRD, as shown at the top of
the screen.

Enable Cool: YES
Enable Frosl. Chtl HO

6.4.1 Cooling Mode

For any type of cooling there is an outdoor air lockout temperature below which cooling will not
be allowed. Note that the default is high. This is to insure that at start up, you can start your
fans without worrying if the tempering will also start. This value will need to be lowered to an
acceptable value.

[ CONTREOL SETTIHGS
OO TH

TaFe c Stage
Control Surrly Hir
Lockoutl. Below 188.8%

6.4.2 Cooling Control Type
For each type of cooling, you can choose a control type.

Control types available:

+ CA: Be sure to install your CA temperature sensor far enough down the duct
to prevent over-cycling

« RA: If you are only feeding one space this is a useful control method.

6.4.3 Cooling Types

The following cooling types are supported:

+ On/0ff: one-stage DX or heat pump—See Combined Tempering for heat pump operation

+ 2 stage: two-stage DX or heat pump—See Combined Tempering for heat pump operation

+ CW Mod: 0-10VDC signal to a chilled water valve, also used in Dual Temp Coil—See
Combined Tempering.

+ VRF—See Combined Tempering

The cooling type is set at the top of this screen.

COMTREOL SETTIMGS
L g

TaFe 2 Stagde
Control Eelurn Hir
OF Lockoul. Below

188 .8F
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6.4.3.1 On/0ff: One Stage of Cooling
If this is a one-stage heat pump, see Combined Tempering.

The mode is determined by the outdoor temperature and the cooling lockout
temperature settings.

CONTEOL SETTIHGS
OO TH

TaFe Q-0

Contirol Eelurn Air

OF Lockoul. Below
1688 .8F

This type of cooling cycles one stage of cooling to maintain the cooling setpoint. You must set a
hysteresis value whereby the stage will turn on at the setpoint + hysteresis and turn at setpoint.
There is also a minimum on and off time to prevent over-cycling.

— COHTREOL SETTIHGS
OOLTH

Singdle Stade

SeLroint BE.CF
Husteresis 2.6F
Min OH Time 2EE=
Min Off Time ZBA=
1 1
| " \
|
I Increasing temperature turns
: mode ON at setpoint + hysteresis
| |
) )
| |
[ I “\
1 1
|
: Decreasing temperature
: turns mode OFF at setpoint
: : J
€ Hysteresis =——3>, TEMPERATURE
Setpoint Setpoint + Hysteresis
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The cooling status can be monitored in the Unit Status. The screen shows:
+ Cooling Control Variable which will be supply or return air, as selected.
+ Cooling setpoint

+ Whether cooling enable 1 is ON

+ Cooling Status

' UHIT STHTUS
JOCTH

66 .5T

Selroint BE .2 F
OutFul. OH HO

UHIT IS OFF
The cooling status values are shown. Multiple values may be true.

Cool Locked Out by OA | The cooling OA lockout is lower than the OA temperature.

Lockout Overlap The OA lockouts for heating and cooling overlap. (No vent mode).
The heating takes preference.

Econ Only If cooling is not on.

Econ Mode If in economizer mode.

Unit OFF Unit is off.

6.4.3.2 2-Stage: Two Stages of Cooling
If this is a two-stage heat pump, see Combined Tempering.

The mode is determined by the outdoor temperature and the cooling lockout
temperature settings.

COHTREOL SETTIHGS
1| g

TuFe 2 SLagde
Control Eeturn Hir
OA Lockout Belaow

168 .8%F

This type of cooling turns cycles two stages of cooling to maintain the cooling setpoint. You
must set a prop band value. This value represents 100%; the wider the prop band the slower
the response. Then you specify the “on point” for stages one and two in percentages. Stage
one will turn off at setpoint and stage two will turn off at the on point for stage one. There is
also a minimum on and off time to prevent over-cycling.

EDHTEDL SETTIMGS

SeLroinl
FProF Band -
1=1. ST.39= 0OH Ei .
chd SLade OH Tika
Min OH Time 2e
Min Off Time 1)
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0% 25% 75%  100%

~N

Y4

~

Stage 1 turns on a 25% and
Stage 2 at 75% of prop band

J
~N

Stage 2 turns off at 25% and
Stage 1 at 0% of prop band

J

W

I{—.- Proportional Band _)I TEMPERATURE

Setpoint ’ Setpoint +
Proportional Band

Example: In this case 4°F = 100% which means that 1°F = 25%, which makes our calculation
easy. With the default settings, stage 1 turns on at 66.2 + 1 = 63.2. Stage 2 turns on at 66.2 +
3=65.2.

The cooling status can be monitored in the Unit Status. The screen shows:
+ Cooling Control Variable which will be supply or return air, as selected

+ Cooling setpoint

+ Whether cooling enable 1 (stage 1) and cooling enable 2 (stage 2) are ON
+ Cooling demand, expressed as a percentage of proportional band

+ Cooling Status

66 .5F

SeLroint =
F

c
STE1 OF STGEZ OFF
Oemand i
LOCKQOUT BY OR TEHMP
The cooling status values are shown. Multiple values may be true.

MESSAGE MEANING

=Jna
e 1"

Cool Locked Out by OA | The cooling OA lockout is lower than the OA temperature.
Lockout Overlap The OA lockouts for heating and cooling overlap. (No vent mode).
The heating takes preference.
Econ Only If economizer is open less than 100%.
Econ Mode If in economizer mode.
Unit OFF Unit is off.
%A RenewAire 1.800.627.4499 | 53

an Energy Recovery Ventilation


https://www.renewaire.com/

TEMPERING CONTROL

6.4.3.3 CW Mod: Chilled Water Modulating Coil
If this is a dual temp coil used for heating and cooling, see Combined Tempering.

The mode is determined by the outdoor temperature and the cooling lockout
temperature settings.

 COMTROL SETTIHGES
JALTH

TaFe Cll Mod
Contral SuFrrla Hir
Lockouwt. Below 188 .8%F

This type of cooling modulates a 0—10VDC chilled water valve using Pl control. The KP and Ti
can be adjusted to fine tune the control. The NO4 cooling enable contact is engaged whenever
the cooling output is at 1% or higher.

| COMTREOL SETTIHSS
JOLTHIE — M

Selroint BE5 .2
EFP 1
Ti 3A

The cooling status can be monitored in the Unit Status. The screen shows:

+ Cooling Control Variable which will be supply or return air, as selected
Cooling setpoint

Whether cooling enable 1 ON

Command (0-100%) to valve, where 0 = 10VDC output and 100% = 0VDC.
Cooling Status

* o o o

 UHIT STHTOS

Selroint. BE.2F

Out.Ful. OH YES

Command 1.1%
UHIT IS OFF

The cooling status values are shown. Multiple values may be true.

Cool Locked Out by OA | The cooling OA lockout is lower than the OA temperature.
Lockout Overlap The OA lockouts for heating and cooling overlap. (No vent mode).
The heating takes preference.
Econ Only If economizer is open less than 100%.
Econ Mode If in economizer mode.
Unit OFF Unit is off.
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6.5 COMBINED TEMPERING

Combined Tempering are methods where the same control is used for heating and cooling.
These types include:

+ Single-stage heat pump with or without auxiliary heat

+ Two-stage heat pump with or without auxiliary heat

+ VRF with or without auxiliary heat

+ Dual Temp water coil which supplies heating or cooling, depending upon season

These methods require that both heating and cooling be enabled in the Unit Configuration.

6.5.1 Heat Pump 1-Stage: with or without 0—10VDC Aux Heat
This type requires cooling type On/0ff and heating type On/Off. These type settings are made in
the Control Settings.

OHIT COHFTGUREATION |

Enakhle Heat:
Enakhle Coaol: YES
Erable HGREH:

CLG TYPE:On-0ff
HTG TYPE:HF 1 Stage

6.5.1.1 Heat Pump 1-Stage Mode

The mode is determined by the outdoor temperature and the heating and cooling lockout
temperature settings.

CONTROL SETTINGS

Tore OnsO0ff TaFe Orns0fF £
Setrpoint. Adjust Contral Return Hir
Contraol Eeturn Air OA Lockout Belaw

0A Lockout ﬂbnvg . 1668 .8F

COMTEOL SETTIMNGS
OOLTH

6.5.1.2 Heat Pump 1-Stage Cooling Operation

This type of cooling cycles one stage of cooling to maintain the cooling setpoint. You must set a
hysteresis value whereby the stage will turn on at the setpoint + hysteresis and turn at setpoint.
There is also a minimum on and off time to prevent over-cycling.

If in cooling mode, and the unit calls for cooling, it puts the tempering mode output used for
a reversing valve, in the cool position and after a delay, will turn the compressor on and off to
maintain the cooling setpoint.

COHTEOL SETTINGES
OOLTH

Sindle SLage

Selrpoint ES.2F
Hasteresi=s 26F
Min OH Time JHE=s

Min Off Time 28E=
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1 1
I |
|
I Increasing temperature turns
: mode ON at setpoint + hysteresis
| |
! i
| | | |
| |
| 1
|
! Decreasing temperature
: turns mode OFF at setpoint
v |
| € Hysteresis =——3>, TEMPERATURE
Setpoint Setpoint + Hysteresis

6.5.1.3 Heat Pump 1 Stage Heating Operation

This type of heating cycles one stage of compressor to maintain the heating setpoint while
the reversing valve is in heat mode. There is also an option to use axillary heat when the OA is
below a certain temperature. You must set a hysteresis value whereby the stage will turn on
at the setpoint + hysteresis and turn at setpoint. There is also a minimum on and off time to
prevent over-cycling.

If in heating mode, and the unit calls for heating, it puts the tempering mode output used for
a reversing valve, in the heat position and after a delay, will turn the compressor on and off to
maintain the heating setpoint.

EGHTEHE SETTIHES

On<0ff — Addustable
SeLroint Toa2F
Hasteresis -
U=ze Cool Outs YES

Healt PumF

Decreasing temperature turns
mode ON at setpoint + hysteresis

Increasing temperature
turns mode OFF at setpoint

—

€ Hysteresis ——3>, TEMPERATURE
Setpoint - Hysteresis Heat Setpoint
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6.5.1.4 Heat Pump 1-Stage Auxiliary Heat

The unit allows you to use an 0—10VDC auxiliary heat source when the outdoor temperature is
very cold. It will run a PI control to maintain the heat setpoint with the aux heat instead of the
heat pump. If you have an auxiliary 0—10VDC heat source:
+ Set the Aux Heat Src? To YES
+ Set the outdoor temperature at which the unit will change from using the heat pump to

aux heat.
+ Adjust the KP and Ti for the Pl loop, if necessary.

COMTREOL SETTIMGS
HE - g - H

Eux Heat Skc? HO

Changeowver: Z2AF
EFP 1.8
Ti 28

6.5.1.5 Heat Pump 1-Stage Reversing Valve

The reversing valve controls which direction the refrigerant flows. On change of mode
(i.e. cool to heat), there will be a delay before the compressor turns on to allow the valve to
come into position.

Reversing valve settings:

+ Delay: This is the delay between the heating and cooling changeover where the compressor
will not be turned on to allow the valve to get into position.

+ Contact Open: Choose to have the contact open in heat or cool.

Eew Llalwe Oslag: 3ds
Contact. OFen Heat.

6.5.1.6 Heat Pump 1 Stage System Monitoring

The heat pump is monitored with heating and cooling screens as well as a reversing valve
screen and if auxiliary heat is enabled, a screen showing its status.

32 .0F

Setroint Yo .CF
OutrFut OH YES

CooL LoCkEQUT-0R TEMP

Heat 66 .2F
Feuersind Lalve SeLroint ToEE
Positioning? HO Aux Hta: (5
HEAT LOCKOUT-0A TEMF COOL LOCKOUT-0A TEMP
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The heat pump status values are shown. Multiple values may be true.

Cool Locked Out by OA | The cooling OA lockout is lower than the OA temperature.

Heat Locked out by OA | The heating OA lockout is higher than the OA temperature.

Lockout Overlap The OA lockouts for heating and cooling overlap. (No vent mode).
The heating takes preference.

Econ Only If cooling is not on.

Econ Mode If in economizer mode.

Unit OFF Unit is off.

Aux Heat Mode OA temp is cold enough that the auxiliary heat is used.

IN HEAT MODE Valve is positioned for heat mode.

IN COOL MODE Valve is positioned for cool mode.

Valve Positioning Reversing valve is positioning. Not heat or cool is on during
this time.

6.5.2 Heat Pump 2-Stage: with or without 0—10VDC Aux Heat
This type requires cooling type 2-stage and heating type HP 2-Stage.

6.5.2.1 Heat Pump 2-Stage Mode

The mode is determined by the outdoor temperature and the heating and cooling lockout
temperature settings.

| COWTEOL SETTINGS |
OOl TH

TaFe HF 2 St.a9e TaFe 2 SLage
Selrpoint. Hdaust Contirol Surrla Hir
Contraol Surrla Hir Lockout. Below 188.8%F

O Lockout Abowe
468 . @F

6.5.2.2 Heat Pump 2-Stage Cooling Operation

This type of cooling cycles two stages of cooling to maintain the cooling setpoint. You must
set a prop band value. This value represents 100%; the wider the prop band the slower the
response. Then you specify the “on point” for stages one and two in percentages. Stage one
will turn off at setpoint and stage two will turn off at the on point for stage one. There is also a
minimum on and off time to prevent over-cycling.

If in cooling mode, and the unit calls for cooling, it puts the tempering mode output used for
a reversing valve, in the cool position and after a delay, will turn the compressor on and off to
maintain the cooling setpoint.

COMTREOL SETTIMSS
Il g

Setroint
FrorFr Band
1=t 5t.39= OH
chid Stage OM
Minn OH Time

Minn Off Time JEA=
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0% 25% 75%  100%

~N

Y4

~

Stage 1 turns on a 25% and
Stage 2 at 75% of prop band

J
~N

Stage 2 turns off at 25% and
Stage 1 at 0% of prop band

J

W

I{—.- Proportional Band _)I TEMPERATURE

Setpoint ) Setpoint +
Proportional Band

Example: In this case 4°F = 100% which means that 1°F = 25%, which makes our calculation
easy. With the default settings, stage 1 turns on at 66.2 + 1 = 63.2. Stage 2 turns on at 66.2 +
3=65.2.

6.5.2.3 Heat Pump 2-Stage Heating Operation

This type of cooling cycles two stages of heating to maintain the heating setpoint. You must
set a prop band value. This value represents 100%; the wider the prop band the slower the
response. Then you specify the “on point” for stages one and two in percentages. Stage one
will turn off at setpoint and stage two will turn off at the on point for stage one. There is also a
minimum on and off time to prevent over-cycling.

If in heating mode, and the unit calls for heating, it puts the tempering mode output used for a
reversing valve, in the heat position and after a delay, will turn the compressors on and off to
maintain the heating setpoint.

CONTROL SETTINGS

Setroint

1st Stage OH
end Stage 0OH
Use Cool Outs

Heater
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109% 75% 25% O:A;
— ; .
a2 S )
| . |
I L . I
| v P |
I : | Stage 1 turns on a 25% and
I . | Stage 2 at 75% of prop band
\ I : I )
[ . . [
1 : : 1
s . )
| . |
| . |
: : : Stage 2 turns off at 25% and
: . . Stage 1 at 0% of prop band
[ . .
\ I . . /
I(—.- Proportional Band —)I TEMPERATURE
Setpoint - ’ Setpoint

Proportional Band

Example: In this case 4°F = 100% which means that 1°F = 25%, which makes our calculation
easy. With the default settings, stage 1 turns on at 75.2 - 1 = 74.2. Stage 2 turns on at 75.2 - 3
=72.2.

6.5.2.4 Heat Pump 2-Stage Auxiliary Heat

The unit allows you to use a 0-10VDC auxiliary heat source when the outdoor temperature is

very cold. It will run a Pl control to maintain the heat setpoint with the aux heat instead of the

heat pump. If you have an auxiliary 0-10VDC heat source:

« Set the Aux Heat Src? To YES

+ Set the outdoor temperature at which the unit will change from using the heat pump to
aux heat

+ Adjust the KP and Ti for the PI loop, if necessary.

CONTEOC SETTIHGS
HEHT LI =L.a9e= H
Hux Heal Src? YES

0O Chan9eower: 2HF
EF 1.8
Ti 3a

6.5.2.5 Heat Pump 2-Stage Reversing Valve

The reversing valve controls which direction the refrigerant flows. On change of mode
(i.e. cool to heat), there will be a delay before the compressor turns on to allow the valve to
come into position.

Reversing valve settings:

+ Delay: This is the delay between the heating and cooling changeover where the compressor
will not be turned on to allow the valve to get into position.

+ Contact Open: Choose to have the contact open in heat or cool.
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__CONTROL SETTINGS |

Eew Llglue Oslaq: FA@s
Contact OFen Heat.

6.5.2.6 Heat Pump 2-Stage System Monitoring

The heat pump is monitored with heating and cooling screens as well as a reversing valve
screen and if auxiliary heat is enabled, a screen showing its status.

W URTT STETUS
g 5ta 1 Min Off: A=
32 .0F Sfa 1 Min Ond A=
Setroint Ta.CF S19 2 Min Off: A=
StaioH S1920H S5ta 2 Min Ons A=
Demand 1686, 8% IhterstLage Twr: 51
IM HEAT MODE STGE1 OH STEZ 0OH

e

OHIT STATUS
1 HE RELT LIALL

66 .2F Heat

SeLlrolnt Fa.cF Fevarzing Llalue
Huz Ht9: 5 Fositioning? HO
COOL LOCEOUT-0A TEMP HEAT LOCEQUT-0A TEMP

The heat pump status values are shown. Multiple values may be true.

Cool Locked Out by OA | The cooling OA lockout is lower than the OA temperature.

Heat Locked out by OA | The heating OA lockout is higher than the OA temperature.

Lockout Qverlap The OA lockouts for heating and cooling overlap. (No vent mode).
The heating takes preference.

Econ Only If cooling is not on.

Econ Mode If in economizer mode.

Unit OFF Unit is off.

Aux Heat Mode OA temp is cold enough that the auxiliary heat is used.

IN HEAT MODE Valve is positioned for heat mode.

IN COOL MODE Valve is positioned for cool mode.

Valve Positioning Reversing valve is positioning. Not heat or cool is on during
this time.
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6.5.3 VRF
This type requires cooling type VRF and heating type VRF

6.5.3.1 VRF Mode

The mode is determined by the outdoor temperature and the heating and cooling lockout
temperature settings.

CONTEOL SETTINGS

CONTREOL SETTIHGS
OOl TH

Ture LIRF TaFe Ll
Selroint Hdiust Contral SuFrrla AHir
Contral SuUrFrly Hir OA Lockout EEI?EEI -

O Lockoul Abowe
4@ . 8%F

Based on whether the unit is in heating or cooling mode, the controller will set the tempering
mode output in the correct position according to this setting. The minimum and maximum vales
are also set here, as well as whether the cooling minimum demand coincides with the analog
minimum or maximum.

—IfEI“HTF.TEiL_E:'ETﬂH 55
R Se

119=

ConLacl OFen
Hout. Mimn H.8%
Houl Max 180 .85
Cooling Minn FAoul Min

6.5.3.2 VRF Cooling Operation

This type of cooling modulates a 0—10VDC output using PI control to maintain the cooling
setpoint. The KP and Ti can be adjusted to fine tune the control. The NO4 cooling enable
contact is engaged whenever the cooling demand is at 1% or higher.

[ CONTROL _SETTIHGES
QOLTHE = LR

SeLroint BE . F
kP 1.8

Ti 26

6.5.3.3 VRF Heating Operation

This type of heating modulates a 0—10VDC output using PI control to maintain the heating
setpoint. The KP and Ti can be adjusted to fine tune the control. The NO4 cooling enable
contact is engaged whenever the heating demand is at 1% or higher.

LUEF — Adiustakle
Selroint ra.CF
%E 1.8
i
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6.5.3.4 VRF Monitoring
This screen is available for monitoring the system in Unit Status.

- [H 'I'T‘;'!':'iT'i:i'Tl'_'I!‘:'ii

66 .2T

Selroint Fo.2F
OutFutl OH HO

Commarnd H.8 %
HEAT LOCEOQOUT-0A TEMWF
The VRF status values are shown. Multiple values may be true.

Cool Locked Out by OA | The cooling OA lockout is lower than the OA temperature.

Heat Locked out by OA | The heating OA lockout is higher than the OA temperature.

Lockout Overlap The OA lockouts for heating and cooling overlap. (No vent mode.)
The heating takes preference.

Econ Only If cooling is not on.

Econ Mode If in economizer mode.

Unit OFF Unit is off.

Aux Heat Mode Aucxiliary Heat is used.

VRF On VRF is used (rather than aux heat).

IN HEAT MODE Valve is positioned for heat mode.

IN COOL MODE Valve is positioned for cool mode.

6.5.4 Dual Temperature Coil

The dual temperature coil is a coil which provides heating in the winter and cooling in the
summer by changing the temperature of the fluid in the coil. To do this, the coil needs to know
what type of fluid (hot or cold) is being provided. It will lock out cooling in heat mode and vice
versa. The only method for this is a BMS command. Therefore, the system must be equipped
with a BMS system for this control.

The BACnet objects for this are:

+ BV 60 BMS_SetHeatCool: 0 = No, 1 = Yes. This enables the control. This can also be set in
the screen below.

+ BV 61 BMS_HeatCoolMode: 0 = Heat, 1 = Cool. This sets the type. The current setting can
be seen in the screen below for troubleshooting.

The Modbus Registers for this are:

+ Coil 4 BMS_SetHeatCool: 0 = No, 1 = Yes. This enables the control. This can also be set in
the screen below.

+ Coil 5 BMS_HeatCoolMode: 0 = Heat, 1 = Cool. This sets the type. The current setting can
be seen in the screen below for troubleshooting.

__GEMERAL SETTIMNGS

23 Qo (] [=H

HO
HOTE: If =set Lo 9es.
olher mode will be
locked out..
Heat.

This type requires cooling type CW Mod and heating type DualTempCoil.

Currenl. Mode:
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O NOTE: The valve
control can be set
directly from the

BMS if you change
Valve control to BMS.
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6.5.4.1 Dual Temperature Coil Mode

The mode is determined by the OA temperature and the heating and cooling lockout
temperature settings as well as the BMS command. Both heating or cooling demand drive the
same cooling command analog and cooling enable digital output.

Cld