%I% Spring Air

Solutions for Energy Savings

Truflow-TC Touchscreen

Installation
And Operating Manual

Spring Air Systems Inc.
Oakville, Ontario
Phone 866-874-4505, Fax 905-338-0179
info@springairsystems.com
WWW.Springairsystems.com

August 2017 Revision 1



" #3$ % &

- ( $ ) &

- * m "
," / 0 ( +

1- / 2" 3

4- ( 5 6 7

/ ) T 8" ) 9 B

* 3/ ’s

15 ) :/ 81/ ! 1 // < *1 .
# ,
# =5 ,

1 ) ,

9 ( ,&

, |1 3/ 2 ,t

1)1 I<  #=2 > #= 1 // ,t

4 2 , 2 1 "

9 ! ! ,3

9 ! ,3

, #6 ) .7

1 .7

69 | ! ! 1:

, | @ ;. )! ! 1:

69 | ! 11

, ) 11

1! 4 11

= P2t/ 14

(|7 1# ( 14

< , 14

17/ 1 14

I< #=2 > #=, 1 14

) ! 8 19 14

1 // 6 14

( % 1

4 / > ! 1

! $ 1

! 0 0 1

&1?2,2?20 A 1

1) 1&

Spring Air Systems Truflow-TC Installation and Operating July 2017




1&

1+

1+

13

17

41

44

48

A+

47

-

\Y

Spring Air Systems Truflow-TC Installation and Operating July 2017




Truflow-TC Touchscreen

Installation & Operating Manual

Introduction

The average commercial kitchen exhaust system operates 12 to 18 hours per day. Today’s kitchen systems
exhaust at 100% capacity whenever they are turned on regardless of that number of appliances or amount
of cooking that is going on under the hood. The cook will arrive at 7:00 a.m. in the morning and switch the
system on for the day. The system is not shut off until the last person leaves the kitchen at the end of the
day. The reality is that the amount of actual high capacity cooking is a very small part of the total
operating day.

The Truflow-TC System

Unfortunately when the exhaust runs continuously at full volume all day, so will the fresh air supply
heating and cooling fresh air to replace the exhaust from the kitchen.

The Truflow-TC system reduces the amount of air exhausted from the kitchen to match the amount of
cooking. As more appliances are used the exhaust and supply volume increases, as less appliances are used
the exhaust and supply volume decreases.

What does Truflow-TC Do?

Truflow-TC will automatically reduce the exhaust and supply air into the kitchen whenever appliances are
not used at full capacity. The Truflow-TC is a simple, inexpensive way to achieve energy savings by
reducing the exhaust and supply volume required for your commercial kitchen. When the appliances are
not used and the related heat is turned down or off, the Truflow-TC automatically senses this reduction and
decreases the amount of exhaust and supply to match exactly what is happening under the exhaust hood.
The Truflow-TC duct mounted J-Couple monitors the hood exhaust temperature, which fluctuates based on
the amount of appliances operating under the exhaust hood. As the amount of cooking increases, the
exhaust duct temperature rises and reaches equilibrium temperatures.

The duct temperature could reach as high as 150F and as low 65F depending on the following factors:

e Kitchen room temperature

e Total exhaust volume

e BTU rating of each appliance

e Total Volume of makeup

e  Temperature of Makeup air

e Where the makeup air is introduced back into the kitchen,
e Type of hood over the appliance.
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Truflow-TC automatically changes the exhaust and supply to suit the actual cooking operation at any given
time during the cooking day.

Automatic Design
The TRUFLOW-TC is an automatic design that will modulate the fan speed based on the rise and fall of
the duct-collar air temperature. If at any time during the cooking operation, the exhaust volume of air does
not keep up to smoke generated simply touch the MAX AIR button on the DASHBOARD screen. This
situation could occur when:

Large quantities of greasy foods are tossed on the grill at one time or

A large tilting skillet or kettle is opened quickly or

A combination oven door is opened without releasing steam slowly at door or

A draft from a door or window opening.

Minimum duct velocity in the Building Code

The National Fire Protection Association, NFPA-96 2001, code changed to provide for a
reduction of the exhaust air from a commercial kitchen during low demand periods. The
minimum duct velocity in the NFPA-96 2001 has been reduced from 1500 fpm to 500 fpm. In
addition, the International Mechanical Code, IMC, was change in 2003 to allow for the reduction
in exhaust from a commercial kitchen during low demand periods. The building and fire
departments have these codes in their possession and will have no reason not to allow a Truflow-
TC installation anywhere in North America.

NFPA-96, 2001 International Mechanical
8.2 Airflow Code. 2003

Section 507 Commercial
Kitchen Hoods

Sizing the Exhaust Ductwork

We recommend that the engineer size the exhaust ductwork for 1670 fpm velocity. The NPFA-96 code
allows for a reduction in duct velocity to 500 fpm. By sizing the ductwork at 1670 for 100% exhaust and
duct velocity will be 500 fpm at 30% exhaust volume.
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How many hoods can be connected to each exhaust fan?

The Truflow-TC is available for connecting up to two exhaust fans with two supply fans and, a total of 12
exhaust hoods. You could have two fans with six hoods each or one fan with twelve hoods. Maximum
energy savings will be achieved with two fans and six hoods each arrangement, because the fans would
operate as independent kitchens.
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TRUFLOW-TC MODEL NUMBER
| RPD-P 11 ]w]TC |1 ]scC

| One exhaust fan connected to panel (up to 2)

| One supply fan connected to panel (up to 2)

W- Wall mounted panel
H — Hood mounted panel

TC- Truflow Cost-Effective - Variable Speed

1-Number of exhaust duct collars (up to 12 collars)

SC-Supply control signal
SV - supply variable speed drive

How does the Truflow-TC Work?

The Truflow-TC consists of three primary components:
1. J-Couple.
2. Micro Processor/HMI
3. Variable Frequency Drives.

Spring Air Systems Truflow-TC Installation and Operating July 2017



1. J-COUPLE
The J-Couple assembly is mounted in the exhaust duct collar of each hood, threaded through a

UL/ULC listed hood penetration fitting in the center of the duct collar. The J-Couple wiring is
terminated in a special factory supplied J-Box. Where there are multiple hoods, the J-Couples are
connected in series. The last J-Couple assembly requires an EOL plug to complete the control circuit.

J-couple probe in
exhaust duct collar as
seen from below hood.

UL/ULC Listed
Duct Seal
Adaptor

J-Couple Wire (Hood to Hood) and End of Line
(EOL) plug

2. MICRO PROCESSOR/HMI

i
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The Micro Processor is a programmable logic controller (PLC) located in the RPD-P-TC control panel.
The sequence of operation, overrides, MAX AIR, and panel annunciation functions are all managed
through the PLC. The integral HMI (Human Machine Interface) works as the command center for the
TruFlow TC system.

View ]
inside EW e
RPD vecceececce o
enclos o -
ure
showin
g the

Terminal Strip and Power Supply

3. VARIBLE FREQUENCY DRIVE

The variable Frequency drives for the exhaust and/or supply fan are either located on the wall beside
RPD-P-TC panel or in a cabinet mounted on the side of the hood or in the mechanical or electrical
room near the roof fans. The frequency that the VFD’s run at is derived from the hood temperatures as
measured by the J-couples.

Variable Frequency Drive (VFD)

FEE PHASE FROM
WD

I | | l————— PHASE WHES CAN NOT BE
L1 BUN N SAME CONDUIT
DO NOT MOUNT DRIVE ON w000, — | [0 [ e | - - - -
WOUNT ON FIRM HARD SURFACE.
Lot omve I we ——| S, L Variable Frequency Drive control wiring
VEMTILATED ARE& TRIVE.
LAINERE] :L|a— ALL OMVES MUST HAVE
THREE FHASE FROM WD TO 11 1 1 iim
INVERTER DUTY MOTOR CATY FROM TRUFLOW-TC FASEL &
CATS TO MEXT SRMEA
ELECTRICAL

e | &

WIRING TERMINALS FOR
WARIASLE FREQUENCY DRIVE
(S} FOR TRADES
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Description of the HMI
Functions of the display and the keys

= REF LED. illuminated if = 4 x 7 segment display
[SPEED REFEREMNCE] |
(rEF-) menu is active

o

= Load LED

= MON LED, illuminated if

[MONITORING] [SUP-}
menu is active

= 2 CAMopen status LEDs

= Used to quita menu or parameter
or to clear the value displayed in
order to revert to the value in the
MEemory

= COMNF LED, iluminated if the
[SETTINGS] (SEt-).
[MOTOR CONTROL]
(drC-LL[INPUTS / QUTPUTS
CFG] (I-0-). [COMMAND]
(CtL-). [APPLICATION
FUNCT] (FUn-), [FAULT
MANAGEMEMNT] (FL1-)
or [COMMUNICATION]
(ZOM-) menus are active

Jog dial - can be used for
navigation by turning it clockwise
ar counter-clockwise - pressing
the jog dial enables the user to
make a selection or confirm
information.

el = ENT
l\'_._ T Functions as a potentiometer if [Ref.1
- 1 - channel] (Fri-} in the [COMMAND]
(CtL-) menu is set to [Image input
- MODE button (1}: If / \ ANAT (A1)
[SPEED REFEREMCE]
(rEF-)is displayed. this will = RUN button: Controls powering up STOP/RESET button
take you to the of the motor for forward running if = Enables detected fault to be reset
[SETTINGS] (SEt-} menu. the [2/3 wire control] (tCC) - Can be used to control motor stopping
If it it will take you to the parameter in the [INPUTS / - If [2/3 wire control] (tCC) is not set to
[SPEED REFEREMCE] QUTPUTS CFE] (1-0-) menuis set [Local] (LOC), freewheel stop
(rEF-) menu. to [Local] (LOC), page 23 - If [2/3 wire control] (tCC) is set to [Local]

(LOC), stop on ramp or freewheel stop
during DC injection braking

Normal display, with no fault code displayed and no startup:

- 4 3 Displays the parameter selected in the [MONITORING] (SUP-) menu (default: motor frequency).
If the current is limited, the display flashes. In such cases. CLI will appear at the top left if an ATVG1/ATVT1 graphic display
terminal is conmected to the drive.

- In IE: Initialization sequence

- r d4Y: Drive ready

- d [ b: DC injection braking in progress

- n 5 E: Freewheel stop

- F 5Ek:Faststop

- E Un : Auto-tuning in progress

I the event of a detected fault, the display will flash to notify the user accordingly. If an ATVE1/ATVT1 graphic display terminal is
connected, the name of the detected fault will be displayed.

Variable Frequency Drive display and keys

Spring Air Systems Truflow-TC Installation and Operating July 2017



TRUFLOW-TC Operation

The Microprocessor receives signals from the duct mounted J-Couple sensor and transmits a speed signal to
the VFD(s). The exhaust and supply motor Variable Frequency Drives (VFD) slows or speeds up the
exhaust and supply fans to maintain the required volume depending on the amount of cooking.
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Truflow-TC panel with two kitchens, 5 hood collars, two exhaust VFD and supply fan

Control signal only

120WAC REMOTE

OWER S
ANPE (TERMINAL 1+4]

- KITCHEN ONE

TRUFLOW—TC

—— RPO—TC POWER SUPPLY FROM BREAKER PANEL —120v/8¥60 15

——— POWER TO RELAY (B GTHERS) TD START MAKEUPAINIT
a

T vzov/1 /80 — 1 AMP, (TERM 4+
= FOWER To RELAY (8% OTHERS] To SWITCH SUFPLY &
[T T TO WINTER MEDE 120V/1/80 — 1 AP, (TEAM
ERRS el a+1z)
i
25}
==

24VDC REMOTE WIRING 8Y TRADES

DRY CONTACT. CLOSE To TURN ON (C4L) - &

—— ALNILLASY 4—20 MLLIAWE SISHAL
VST SIFPLY SFEED REFEMENCE (E+F)

WIRING BY TRADES

JGNAL. SHIELOED CASLE RECURED &

———RS5 SPTIoN INTERLD!

KITCHEN TWO

24VDC REMOTE WIRING BY TRADES

INTERLOCK TO 2ND FIRE SUPPRESSION MIGRG SWITGH N/ A
0RY CONTRACT (E34L)

M A
START/STOR DAY CONTACT. CLOSE TO TURN ON [C2+L)

TO ZND REMOTE SYSTE

Truflow-TC panel with two kitchens, two exhaust VFD and supply fan Control signal

only
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RPD-TC—-MASTER

Powar Supply 1 (PS—1) Red,/Block
1Z0W, 2ADE 54 OUT, Fied/Whit
100 fo_ 240VAC IN e
PN, PSER—SFZ4 Hlue
100—Z40VAC] | KT T S R
z N L DS Blue Block
Blue /Red
. Black Mwhite

Req
Blgck

CEM CATH

Gr!er\F;‘ I e 2 5 2 . E R A N AL A
Andeq Inpuis Digitd Tnputs

TOUCHSCREEN

LEGERD

POWER N — 120V
Z4vDc+

KITCHEM 1

MUA WPUT*

WA START/STOF
B4 SUMMER SWINTER
FIRE SUFPRESSION
RSS INPUT

MUA INLET DAMPER
AL AMALOG OUT

KITCHEY 2

MUA INPUT

MUA ETART/STOR
WUA SUMMER/WINTER
FIRE SURPRESSION
RES INPUT

WUA INLET DAMPER
ALK AMALDS oUT

+ DRY TERMIMAL & FROM

MU [RPUT
SFA& WUA REQUIRES JUWPER FROM
TERMIMAL 1 TO & FOR 120V (K1)
SFA MUA REQUIRES JUWPER FROM
TERMINAL 1 T 20 FOR 120V (K2)

J Couple Aldlag DJtpudts Ciaital Sutputs
d ] [eabadeaicalao] sfaz] cifes[g4as]
5
\ 'E LY,
Black /Red
Green Black
Garesn White
White
White,/Blask
BhiteFed
ronge
|=E Crangs,/Slack
i Orangs/Red
L4 T4 4BICIOEE AL [LTLTETF EZF[E] S [FAREAZTES

Factory Wiring for RPD-TC Panel

Sequence of Operation (Spring Air System supply unit- SFA)

, 5

At the start of the cooking day: Switch the on/off toggle switch
to the ON position to activate the ventilation system.

Exhaust Fan(s): The exhaust fan(s) will start immediately in low speed

Supply Unit: The Spring Air supply unit will start after a one minute delay
while the fresh air damper opens. Not all supply units have dampers.
supply fan will start at low speed.

TRU-FLOW -TC Demand Ventilation: The TRUFLOW-RC adjusts the
amount of exhaust automatically as more appliances are operating under

the exhaust hood(s). The exhaust will increase from a mid range to high volume.

The supply volume will increase as the exhaust fan(s) volume increase..
Switch the HI toggle to increase the volume of all fans to HI for 15 minutes.

At the end of the cooking day: Switch the ON/OFF toggle switch

to the OFF position to shut off the ventilation system.

Inspect the exhaust hood baffle filters or inserts daily. Clean when
necessary. Refer to the maintenance manuals for additional information.

Spring Air Systems Truflow-TC Installation and Operating July 2017
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Enclosures

Truflow-TC RPD wall mount panel

Installation and Remote Wiring

Installation

The Truflow-TC system can be easily retrofit into existing kitchens or supplied with new hoods. The
recommended location for the RPD TC panel is in the kitchen within view of the cooking operation. The
enclosure is typically surface mounted but can also be recessed into the wall with a wall flange. The VFD’s
can be located in mechanical or electrical rooms, pantries or above in the ceiling space in the kitchen.

Both VED’s and RPD-TC panels must be easily

accessible for service and maintenance.

A. Electrical Requirements (RPD-P-TC) and Variable Frequency Controllers hood
mounted)

Power supply to the RPD-P-TC panel 120V/1/60- 15 amps

Interlock to the wet chemical system Dry Contact (optional)

Power wiring from the breaker panel to the exhaust variable Frequency drive.

Power wiring from the breaker panel to the supply variable Frequency drive. (For SV controlled
supply unit)

Power wiring from the exhaust variable Frequency drive to the exhaust fan disconnect switch
Power wiring from the supply variable Frequency drive to the exhaust fan disconnect switch (For
SV controlled supply unit).

Interlock (dry contract) to the supply air unit 120V/1/60 (for Spring Air supply units only for SC
controlled supply unit)

Interlock to the supply fan motor starter 120V/1/60 (for SC controlled supply units)

Supply fan inlet damper end switch dry contact connection proving inlet damper open

Dry contact for summer/winter switch for supply air fan

J-Couple wires in series from RPD-P-TC to each exhaust duct collar

Auxiliary analog output signal speed reference or by-pass damper modulation 4-20 mA

RSS Remote Start/Stop dry contact for interlock with BMS or remote switch

13
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B. Touch Screen Information

1 i 2@
&3 spring Air (28] TRUFLOWTC
Itcenyt 60 % OF MAX

600 HZ

POWER [|[SCHEDULE Supply fir

POy [ ] 22 | wessacss|
Kitch

AT | R SETTINGS

The HMI (Human Machine Interface) is the point of contact for operating the
TruFlow TC system. The information displayed is the normal operating
condition.

There are several sub-screens that provide additional information or selections.

The main screen is the DASHBOARD. It displays system status, percentage of

Max system, calculated CFM’s, running Hertz of the VFD along with a visual
status bar. The color of the status bar indicates the amount of savings in energy

that the kitchen is operating to. GREEN represents at or below the target savings setting, YELLOW
indicates at or just above the target and RED indicates that the kitchen is not achieving savings but this is
normally due to the cooking load that may dictate that the system is operating at peak cooking condition.
However, if the cooking load is not at peak and the bar is RED, this would serve to identify that heating
equipment should be turned down or off and allow for energy savings.

The lower portion of the screen has icons as follows:

a. Turning the system ON and OFF

b. Overriding the current speed setting to MAX AIR

c. Setting up and enabling the scheduled START/STOP function

d. Switching between SUMMER/WINTER conditions for the Supply Air fan

e. Toggling between Kitchen 1 and Kitchen 2

f. FAN STATUS sub screen

g. MESSAGES sub screen B

h. SETTINGS sub screen

14
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i. DASHBOARD Icons

e
spring v [22] TRUTLOWTC

Kitchen 1 0 e

_ 0 i

00 HZ

—
€3 spring Ar [£6]  TRUFLOWTC

Kitchen 1 100 % OF MAX|

5000 CFM

- 600 HZ
[ wor @)
L SUMMVER &)

%Spring Air TRUFLOW TC
s oo ritton

il 60 % OF MAX|

- R

360 HZ

o] |7
it

Ii.  Touching this icon will set the exhaust and supply fans to MAX AR
maximum airflow setting for an adjustable span of time.

This picture shows a single kitchen TruFlow TC panel with the fan power OFF.

The SCHEDULE function for automatically starting and stopping the system is
not enabled (Green).

The Supply fan is set to SUMMER condition.

This picture shows the POWER is ON for single Kitchen (Green). Systems is
running at 100% speed and CFM. (Bar is RED. 100% of MAX and 60.0 Hz)

This picture shows the POWER is on for single kitchen (GREEN).
Fan status is 60% of MAX.

Factory setting is 20 minutes. The override can be stopped by touching the icon a second

time.

15
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Setting the automatic Opening and Closing Times

SCHEDULE

L An automatic time schedule for the TruFow - TC system to turn on and off can be set up for
each day of the week. The system will need to set to Automatic via the SCHEDULE icon for
XTEB || the schedule to run.

Touch Automatic Schedule icon to set automatic opening and closing times.

The Automatic Schedule window will become available.

Touch the DAY | icon to set the time for the kitchen exhaust system

spring Air [29] | TRUFLOWTC
to turn on and off for that day.

Kitchen 1

i = Touch the yellow field to open the pop-up keyboard and adjust

the hour and minute for the kitchen exhaust system to turn on and off.

SCHEDULE START / STOP.

Press the ENABLE DAY button. e

A green line ﬁ will be displayed under each day that has been enabled.

Continue to set start and stop time for each day of the week.

Touch RETURN to return to the Automatic Schedule window.

Switching between SUMMER/WINTER conditions for the Supply Air fan

This button toggles between SUMMER with a YELLOW pilot light and

$ains| WINTER with a BLUE pilot light.

Toggling between Kitchen 1 and Kitchen 2

Touching the Kitchens button will toggle between Kitchen 1 and Kitchen 2. The number
displayed on this button is for the non-active kitchen. Active kitchen is always displayed
at the top of the screen over the status bar.

16
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Secondary Screens

When you touch the FAN STATUS icon, the following screen is visible:

spring Ar [22] T This screen displays the running frequency of the VFD, the actual
o o voltage at the VFD and the running amps for Kitchen 1. The CFM is
vm'ﬁh the design CFM and the HP is the motor size on Horse Power.

MIN Hz MAX Hz

The MIN Hz and MAX Hz are the lower and upper limits for the
VFD speed settings.
RETURN will return to dashboard screen.

When there is a second Kitchen, this screen is displayed for the Exhaust Fan 2 when the
dashboard is in Kitchen 2.

When the system has SV designation, the Supply Air fan status screen will be available
for access from this screen.

The following sub-screen displays when the MESSAGES icon is touched.

Whenever there are any faults or issues with the hardware or software,
this screen will display a message identifying the occurrence, along
with a date and time stamp.

The message will be RED. When the cause of the message has either
self-corrected or has been addressed by service technician the message turns GREEN.

When the control panel senses an input for any reportable alarm or message,
the EXCLAMATION screen l. will pop up and a chirping alarm will
sound.

Touching this screen will take you to the message screen. All active alarms
or messages are displayed in RED. The triangular boxes allow cursor
movement to read the date and time of the event and to move up or down
each event or pages of events. A few of the recorded alarms are filters requiring changing, power
outages, and high temperature. Users will need to go to this screen to clear an alarm.

What to do in the event of an alarm:

“ When an alarm occurs, the window will change to red with a yellow exclamation mark.

Touch the screen anywhere to go to the MESSAGE STATUS window.

To clear the variable speed drive, follow these steps:

Turn the disconnect on the KES unit to the OFF position.

Leave the disconnect off until all lights and the display on the VFD turn off.
Turn the disconnect back on.

Turn the KES unit back on using the Touchscreen.

PONPE

17
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For any messages not shown in the list please contact Spring Air
Systems Service department for assistance.

Common alarms reported by Touchscreen:

Message on screen: Cause: What to do:

EXHT1 VFD CANOpen Fault | Communications fault between | Check CAT5 cables for proper
PLC and VFD. connection and pinning.

MUA1 VFD CANOpen Fault | Communications fault between | Check CAT5 cables for proper

PLC and VFD.

connection and pinning.

Exhaust High Amp Alarm

Exhaust motor over maximum
FLA rating.

Check motor for blockage or seized
pulleys. May have burnt wirings

Exhaust Low Amp Fault

Exhaust motor under minimum
amp set point.

Check circuit breaker for full voltage.
Check wiring connections. Check for
broken belts.

Fire Suppression Alarm

Wet Chemical fire suppression
system activated.

Check Fire Suppression micro switch
for annunciation to RPD panel. Should
be on Normally Open contact. Reset
at message screen.

Kitchen AutoStart

Exhaust fan auto starts if heat is
detected under hood without
turning on the system.

Touch the START icon on
dashboard to turn system ON.

the

J-Couple Trouble

J-couple cable may have
become disconnected or has
been damaged.

Check j-couple wire connections at
panel and hood exhaust collar.

Alarm set point has been | Possible blockage in exhaust flue.
exceeded. Check probe and clean.

EXHT Motor Overload Fault Exhaust motor has exceeded | Check for motor blockage, seized
maximum FLA setting. pulleys or burnt wiring.

MUA Motor Overload Fault Supply motor has exceeded | Check for motor blockage, seized

maximum FLA setting

pulleys or burnt wiring.

EXHT Motor Phase Fault

Exhaust motor lost one or more
phases.

Check all wiring connections between
VFD and motor. Check winding
continuity.

MUA Motor Phase Fault

Supply motor lost one or more
phases.

Check all wiring connections between
VFD and motor. Check winding
continuity.

18
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EXHT
Fault

Main  Overvoltage

Exhaust line feed has exceeded
maximum voltage allowances.

Call electrician for further investigation
of overvoltage.

MUA Main Overvoltage Fault

Supply line feed has exceeded
maximum voltage allowances.

Call electrician for further investigation
of overvoltage.

EXHT Main Phase Fault

Exhaust fan line feed has lost
one or more phases.

Call electrician for further investigation
of Phase loss.

MUA Main Phase Fault

Supply fan line feed has lost one
or more phases.

Call electrician for further investigation
of Phase loss.

EXHT Motor Short Circuit | Exhaust motor has an open | Check motor for burnt windings, open

Fault disconnect or contactor or loose | contactors or disconnects or loose
wiring between VFD and motor connections inside motor

MUA Motor Short Circuit | Supply motor has an open | Check motor for burnt windings, open

Fault disconnect or contactor or loose | contactors or disconnects or loose

wiring between VFD and motor

connections inside motor

EXHT Main Under voltage | Exhaust fan line feed has | Call electrician for further investigation
Fault insufficient voltage to run motor. | of under voltage.
MUA Main Under voltage | Supply fan line feed has | Call electrician for further investigation

Fault

insufficient voltage to run motor.

of under voltage.

Touching this icon allows access to internal settings and adjustment features.
Access to the settings and options is by user and password. The local authorized service
technician has access capability. There are no settings that need to be accessed by the end

user.

Logging in and out of the Touchscreen

In order to make any changes to the system setup, the service technician must log in.

SETTINGS

Touch the SETTINGS icon.

.QQm.iJJ

Touch the white field beside Name.

Screen returns to the Login window.

| U | Touch the Login icon. (UN-LOCKED PADLOCK)

Type your username in the pop-up keyboard.
Touch Enter key.

The login name is case sensitive. The CAPS key is on automatically.

19
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Touch the white field beside mgg - | Password.

:::::

el

EaoenamE  1Yype your password in the pop-up keyboard.
gﬁgﬁ Touch Enter key. Screen returns to Login window.

The password is also case sensitive.

[ %5 | Touch the UNLOCK icon.
Touch the word Close to close the login box.

You have completed the login.

This is the new screen displayed after logging in.

Logout

The Touchscreen will automatically log out users after a pre-set length of time. You can
also manually log out with following instructions.

Touch the Settings window button.

Touch the LOCK button (LOCKED PADLOCK). Touch the LOCK button
again to confirm.

You are now logged out.
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Settings Screen - Options

This screen allows for adjustments and optional selections depending
| on the equipment supplied and or connected.

,,,'3;;:,,' The date has been hard-coded and cannot be changed. It will automatically adjust
for Leap Years.

satime|  The time function has been set for the time zone where the unit is to be installed.
It does not automatically adjust for Daylight Savings time. This feature must be
adjusted manually.

Changing Time

The Touchscreen will update itself for Leap Years; however, a user will need to adjust the time for
daylight savings and the local time zone for the location that the unit is installed in.

SET TIME
HOUR

ot 220 | Touch the field with the HOUR.
24 hour format for entry).

Enter the correct hour of day (uses

CONFIRM

Il

Touch the field with the MINUTES. Enter the correct minutes.

[ conFirRmM
Touch the CONFIRM

These icons will allow specific site designation of the two kitchens.
Touching the bar, will pop-up an input screen that will allow custom
labels, i.e. PREP BROILER or FRY.

button to lock in the new setting.

From the SETTINGS screen press the SYSTEMS OPTIONS button

There are several options available; RSS (Remote Start Stop), KITCHEN 2 (second
kitchen), SUPPLY 1 (Supply fan with VFD for 1%t kitchen), SUPPLY 2 (Supply fan with
VFED for 2" kitchen),

SUPPLY AVERAGE (Averages 2 kitchens for single supply fan VFD),
AUTO START (Thermal activation of fan system), DFMUA (Direct-fired make up air
interlock) MUA MS (motor starter for MUA unit).

These options are explained in more detail below.

The RSS Remote Start/Stop icon allows the systems to be started and stopped
from a location away from the panel. Touching this icon turns it GREEN and

enabled.
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-1 Kitchen 2 activates the second kitchen settings and inputs for exhaust fan.
Enables the Kitchen switch on the main dashboard.

This icon allows the MUA speed to be controlled by a VFD on the CANOPEN
network. When this icon is enabled, the Fan Status will show Supply Fan
settings.

[ 77] These icons enable a SUMMER/WINTER switch on the touchscreen for
B MUA1 and MUA2

:‘ The AUTO START function allows the TruFlow system to activate
automatically when the set temperature is reached without manually turning
on the system. The activation setting is adjustable as well as the delay off timer.

AUTO START SETTINGS
KITCHEN 1 KITCHEN 2

Jmwme] (e Touching the ENABLE icon activates the Auto Start
Ed turning the button GREEN.

SET POINT SET POINT

£ /=
i PR | To set the Delay Off Time, touch the Icon.  EZ

A pop-up screen with a number pad will appear. Enter the number of the minutes of delay
so the hood will have a chance to cool down with the exhaust fan running.

SET POINT

To adjust the SET POINT, touch == button. Enter the desired temperature setting in
Degrees Fahrenheit.

22271 Touching this icon will ENABLE the PLC to average two exhaust fans for
one output speed reference for the MUA.

"] This feature allows for a double interlock of the exhaust and supply fans. In this
mode, the exhaust fan will not start until the supply fan proves that it is running. Once the
supply and exhaust are running, the supply heater will only activate if the exhaust fan is
running. This is usually only required with Direct-fired Supply heaters. To enable this
feature TOUCH the DOUBLE i button and it will turn GREEN when active.

Temperature Node Setting

In order to access the temperature NODE settings you need to access the
settings screen and touch the NODE SETTINGS icon. g
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== 1he NODE window displays the temperature received from the J-couple on the
hood. The SET POINT icon is used to adjust the starting point for
the speed to begin increasing. The set point represents 4 mA or the lowest speed
for the VFD. The OUTPUT window displays the mA reference that is used for
the VFD speed.

[m=] Setting Auxiliary mA Values

In order to access the Auxiliary mA value for output to the MUA VFD as a speed
reference, you need to access the settings screen and touch the AUX mA
VALUES icon.

*S" 3’J3~ Touching the K1 AUX mA icon displays the setting screen. From

here, you can adjust the MIN and MAX mA settings that are sent to

= the Auxiliary Output on terminals E and F in the RPD panel.

5
L ooma |
=

Touching the number box for MIN or MAX will open a pop-up window that will allow
entering a number between 4.0 and 20.0. This will override the READ value and change

the OUTPUT number.
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%] Setting the FLA Limits

From the SETTINGS screen Press the FLA VALUES icon.

This will access the FLA SETTINGS screen. Settings are done for each kitchen separately.

During the start-up of the exhaust fan, the minimum amps setting is to be
determined by running VFD at minimum Hz. Record the actual RUNNING
. AMPS and enter the value recorded into the MIN FLA.

T —————
isping Ar [£8] TRUFLOWTE
@

A This setting aides in detecting the actual running of the VFD at lower than
minimum set point or if the belt breaks.

The MAX amps should be equal to the FLA as marked on the exhaust fan motor.

[5#] Setting MAX Air Run Time

The MAX AIR (override) run time is adjusted from the SETTINGS screen
by touching the K1 MAX AIR or K2 MAX AIR icons.

Aemnowe  This pop-up screen displays when you touch the K1 MAX AIR icon. The
- =23 | active box allows you to set the MAX AIR duration to any value. Factory

setting is 20 minutes. When performing the airflow checks at startup this is
usually set to 60 minutes.
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BB Surface Fire Alarm

screen will display as shown to the left. Touching the Yellow exclamation icon will take
you to the DASHBOARD.

“ In the event of the exhaust hood surface fire suppression system activating, the TC touch

It will show the system has shut down and a banner will read “SYSTEM ALARM”. If
you touch the MESSAGES button, you will see the message “Fire Suppression Alarm”.

To resume normal operation, the fire suppression system and TC panel unit will

need to be reset. The fire suppression contractor will need to reset the suppression

release to open the micro switch that signals the tripped status. Once this has been
reset, you will need to go to the MESSAGE screen.You will see the Surface Fire
Suppression RESET button. Touching this button will reset and allow normal
operation of the TC system.

Local Service Company Contact Information

Csprng ar B2 RN | The touchscreen has the capability of storing and displaying the contact
information of the authorized local service company in the area where the
KES unit is located.

On the dashboard screen touch the icon. This will pop up the
screen shown below. e

€03 Spring Air Dmlﬁc‘ifn'rﬂmlﬁm The local service company that was contracted to perform the initial
NEED SERVICE? - ithi 1
i A ST s start-up and any warranty work within t_h_e warranty period, should
service@springairsystems.com have input their company name, technician that performed the start-

up, phone number and e-mail address for the service dispatcher.

Local Service Local Cempany Name

Contact Name Tech Name

Phone No 555-123-4567

Email T The Project ID will be input at the factory and should be used
Project ID: T whenever contacting Sparing Air Systems for information or alerting
about any operating issues.

Touching the CLOSE icon returns to the dashboard.
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APPENDIXES
A. LOGIC CONFIGURATION SWITCH SCHEMATIC

The Logic Configuration Switch must be set to Sink.

Logic input switch
This switch (1) assigns the link to 0V, 24 W or "floating™

Using volt-free contacts Using PLC transistor output
V3 2eene Switch in «Sources position i oeees
(factory setting)
n SMRAE

Switch in CLI position

E.;..

Switch in wSinks
position

e

(1)5ee page 24 to locate the switch on the terminal board.

A DANGER

= Prevent accidental grounding of logic inputs configured for sink logic. Accidental grounding can result in unintended activation of drive

UNINTENDED EQUIPMENT OPERATION

functions.
= Protect the signal conductors against damage that could result in unintentional conductor grounding.

= Follow MFPA T8 and EN 80204 guidelines for proper control circuit grounding practices.

Failure to follow these instructions will result in death or sericus injury.
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B. FACTORY DRIVE TERMINAL SCHEMATIC

General wiring diagram

— ATV Zesaali2

@ Single-phase supply
]

= B ATV Zeneah2/NA/SH
3-phase supply

Using the analog cutput as a
logic output

24V retay
or

24V PLC Input
o

LED

Braking resistor, Refenance
If uss patentiometer

(1)Line choke, if used (single phase or 3-phasa)
(2)Fault relay contacts, fior remote indication of the drive status
(3)If a braking resistor is connected, set [Dec ramp adapt ] (brd) parameter to yes (refer to the progamming manwal).

Mote 1: Use interference suppressors on all inductive circuits near the drive or coupled to the same circuit (relays, contactors,
solencid valves, etc).

Mote 2: This diagram is for the standard ATV312 products. Optional communication cards may change the control wiring of the product.
Pleass s=e the associated documentation for the option cards for details.

Chuoice of associated components:
Plaass refer to the catalogus.

NOTE: The line supply terminals are shown at the fop and the motor
terminals are shown at the botfom. Connect the power terminals before
connecting the control terminals. Install surge suppressors on all inductive
circuits located near the diive controller or coupled to the same circuit

(1) Refer to the drive controller nameplate or to the tables on pages 24-35
for recommended fuses. Fast acting or time delay Class J fuses can be
used.

(2y Fault relay contacts for remote indication of drive controller status.

{3y Internal +24 V. If an external source is used (20 V max.), connect the 0V
terminal of the source to the 0 W (COM) terminal, and do not use the
+24 V tarminal on the drive controller for any purpose.

(4) Line reactor, if used. All 575V installations must include a line reactor.
See page 21.

(5) Installation of a load filter is recommended for all 575 V applications. See
page 22,
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C. DRIVE POWER TERMINALS

Power terminals

Access to the power terminals
To access the terminals, open the cover as shown in the example below.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH.
Replace the cowver plate on the terminals and close the door before applying power.

Failure to follow these instructions will result in death or serious injury.
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Functions of the power terminals

RLT-S/M2-TIL3

Terminal Function For Altivar 312
= Ground terminal All ratings
R/L1 - 5/L2 Power supply ATVI1Zeewell2

ATV Zewsall 2
ATVI1Zessell4
ATVI1Z2esseSE

PO DC bus + polarity All ratings
PA+ Cutput to braking resistor (+ polarity) All ratings
FB Output to braking resistor All ratings
PCi- DC bus - polarity Al ratings
W1 - Wim2 - WiT3 Outputs to the maotor Al ratings

Arrangement and caracteristics of the power terminals

CAUTION

RISK OF DAMAGE TO THE DRIVE

= Mever remove the link between PO and PAM.
= The PO and PAM+ terminal screws must always be fully tightened as a high current flows through the link.

Failure to follow these instructions can result in equipment damage

ATYV3I12H 018M2 ... OT5M2

WiIT2 .ll'jl

PO |PAJ+| PB

urms [tz

{1)The value in bold coresponds to the minimum wire gauge to permit secureness.
(2)75*C (167 °F) copper cable (minimum wire size for rated use).

Applicable Recommended Tightening
ATVI12H wire size (1} wire size (2} torgue
mm? [AWG) mm?* [AWG) N-m (lb.in)
D18M3, D3TM3 2.5 25 0.8
055M3, O7T5M3 (14) (14} (7.1}
Applicable Recommended Tightening
ATV3I12H wire size (1) wire size (2) torgque
mm? [AWG) mm? [AWG) N-m (lb.in}
D18M2, D3TMZ2 2.5 25 0.8
055M2, O75M2 (14) (14} (7.1}
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ATVIIZH UM11M3 _U40M2
ATVIIZH 03TN4 . U40MN4
ATV3I1ZH 07556 .. U4056

Lo o]

] (TR R
Fo [Pave | Pe [Poe

um [z s @]

ATVIIZH U11M2 . UZZM2

P [ewve] P [ra-Jumifvmzlwmd B |

ATVIMZH USSMI, UTSM2
ATVIIZH USESN4, UTSMNA
ATVIMZH U5556, UT556

[pra]zaz]ras

=0 [ne] e [rcs Jurm1[ur o

Applicable Recommendad Tightening
ATVIIZH wire size (1) wire size (2} torque
mm? (AWG) mm? [AWGE) M-m (Ib.in)
U11M3, U15M3
U1lEN4 ! (14 to 10) (14) (7.1}
07556, U1558
25 b 3.5 1.2
LzIM3 (12t 10) (12) {10.7)
a8 =} 1.2
U30M3, L40M3 (1) (10 (107}
U22M4, U30MN4 25 o b 25 1.2
U2258, 4058 (14 to 10) (14) (10.7)
4108 4 1.2
L4 (12 to 10) (12) (10.7)
Applicable Recommended Tightening
ATVI12H wire size (1) wire size (2) ftorgue
mm?® (AWIG) mm?* [AWG) M-m (Ib.in)
25 0B 3.5 1.2
5
U11M2, U15M2 (12 to 10) (12) {10.7)
408 4 1.2
L2zmz (12 to 10) (12} {10.7})
Applicable Recommended Tightening
ATV212H wire size (1) wire size (2} torgue
mm? [AWG) mm? [AWG) M-m (lb.in)
10 %0 18 10 25
=
UEsM3 B o 8) (8 {22.3)
16 18 25
UT5M3
(8) (8) (22.3)
USBSN4, US55E, Bio18 a8 2.5
U7556 (10 to 8) (10} (22.3)
10 %0 18 18 25
UTSNS (Bto8) (8) (22.3)

{1} The value in bold coresponds to the minimum wire gauge to permit secureness.

{2)75°C (167 °F) copper cable (minimum wire size for rated use).
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D. ACCESS TO THE DRIVE CONTROL TERMINALS

Access to the control terminals

= . . ) .
5 SAR 220
Logic input CDULF* T0R9 FE R 5 ﬁ
configuration SINK |OC‘OC‘| oO000)
switch

R.J45

conmector

RJ4E

Tl
LES

',

o
O w1

o
O |z O e
O fua | O]

Control terminals

1/ terminal card can be removed to install in place
optional communication boards. Please refer to

installation and wiring details supplied with each
board.

A DANGER

UNINTENDED EQUIPMENT OPERATION

= Do not plug or unplug the terminal board while drive is powerad.

= Check the tightening of the fixing screw after any manipulation on the terminal board.

Failure to follow these instructions will result in death or serious injury.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

Do not touch the terminal board before :
= remaving power on the drive,
= removing any veltage on input and output terminals.

Failure to follow these instructions will result in death or serious injury.

Arrangement of the control terminals

ATV212 Control terminals

Applicable wire size (1)
mm? (AWG)

Tightening torque (2)
M-m (lbin)

R1A, R1B, R1C, R2A, R2C

0.75t0 25 (18 to 14)

Other terminals

044 t0 25 (26 ta 18)

0.510 0.6 (4.4 to 5.3)

(1) The value in bold corresponds to the minimum wire gauge to permit secureness.

{2) Recommended to maximum value.
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E. NEMA 1 DRIVE KIT

Optional EMC plate installation diagram and instructions (examples)

Installation depends on the drive size. The table below gives the size according to the reference.

Size 1 Size 2 Size 3 Size 4 Size 5 Size & Size T Size B Size 9
HO18M3, HOS55M3, HO18M2, HO55M2, HU11M3, HU11M2, HUZ2M2, HUS5M3, HD11M3,
HO3ITM32 HOTSM3 HO3TM2 HO7EM2 HU15M3 HU15M2, HU30M3, HUTSM3, HD15M3,

HU22M3, HuU40M2, HUSSMN4, HD11M4,
HO37TM4, HUZ2M4, HUTEMN4, HD15M4,
HOS5M4, HUZ0M4, HUS558, HD1158,
HOTSM4, HU40M4, HUTS38 HD1556
HU11M4, HU2258,

HU15M4, HU40358

HOT558,

HU1556

Sizes 1o 4 Size Sto 7 Size 8 Size 9

it

EMC plate supplied with the drive, to be installed as indicated on the diagram.
Altivar 312

Mon-shielded power supply wires or cable

Mon-shielded wires for relay contacts

Aftach and ground the shielding of cables 6, 7 and & as close as possible to the drive:

- Strip the shielding.

- Use stainless steel cable clamps of an appropriate size on the parts from which the shielding has been stripped, to attach them tao the
plate 1.

The shielding must be clamped tightly to the metal plate to improve electrical contact.

Shielded cable for motor connection with shielding connected to ground at both ends.

The shielding must be continuous and intermediate terminals must be in EMC shielded metal boxes.

For 0.18 to 1.5 kW drives, if the switching frequency is higher than 12 kHz, use cables with low linear capacitance: max. 130 pF
{picoF arads) per meter.

Shielded cable for connecting the control'signalling wiring.

For applications requiring several conductors, use cables with a small cross-section (0.5 mm®, 20 AWG).

The shielding must be connected to ground at both ends. The shielding must be continuous and intermediate terminals must be in EMC
shielded metal boxes.

Shielded cable for connecting braking resistor (if used).

The shielding must be continuous and intermediate terminals must be in EMC shislded metal boxes.

Note:

= If using an additional input filter, it should be mounted under the drive and connected directly to the line supply via an unshielded
cable. Link 3 on the drive is then via the filter output cable.

= The HF equipotential ground connection between the drive, motor and cable shielding does not remove the need to connect the PE
ground conductors (green-yellow) to the appropriate terminals on each unit
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Installing the EMC plates
EMC mounting plate: Supplied with the drive

Fix the EMC equipotentiality mounting plate to the holes in the ATWV312 heatsink using the 2 screws supplied. as shown in the drawings

balow.

Size1-4 Size5-7 Size & Sze 8

&
4
.'II T 2
/ ] L — —_—

Screws supplied: —_— o

4 x M4 screws for fixing the EMC damps (clamps not supplied) et

F ' r

% M5 screw for ground
ATV3I12H Size ATVI12ZH Size
018M3, DATM3 1 UZ2M2, U30M3, L40MM3. T
UZ2M4, U30N4, L40M4

) . . ;

055M3, OTEM3 2 2256, L4058

018M2, D3TMZ 3 USEM3, UTEM3, :]

USEMN4, UTSN4

= ' ;

055M2, OTEMZ 4 US5SE, UT5SE

U11M3, U15M3 5 D11M3, D15M3, a
U11M2, U15M2, UZ2M3, g g}f’;?g’;

037M4, DSEM4, 075N, UTTMNG, LUI15N4, e

07556, U1556

Bus voltage measurement procedure

4 A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
Read and understand the precautions in "Before you begin” page £ before performing this procedures.

Failure to follow these instructions will result in death or serious injury.

The DC bus voltage can excesd 833 Vdo. Use a properdy rated voltage-sensing device when performing this procedure. To measure the

DC bus voltage:

1. Disconnect all power.
2. Wait 15 minutes to allow the DC bus to discharge.

3. Measure the voltage of the DC bus between the PAH+ and PC/- terminals to ensure that the voltage is less than 42 Vdc.

d. [fthe DC bus capacitors do not discharge completely, contact your local Schneider Electric representative. Do not repair or operate the

dirive.
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F. DRIVE MAINTENANCE

Maintenance

Servicing

The Altivar 312 does not require any preventive maintenance. However, it is advisable to perform the following checks regulary:

= The condition and tightness of connections.

» Ensure that the temperature around the unit remains at an acceptable level and that ventilation is effective. Average service life of
fans: 10 years.

= Remaowe any dust from the drive.

= Ensure proper fan operation.

» Physical damage to covers.

Assistance with maintenance, detected fault display

If a problem arises during setup or operation, ensure that the recommendations relating to the environment, mounting and connections have
been observed.

The first fault detected is stored and displayed, flazhing, on the screen: the drive locks and the status relay (R1) contact opens.

Clearing the detected fault

Disconnect the drive power supply in the event of a non-resettable fault.
Wait for the display to go off completely.

Find the

cause of the detected fault and cormrect it

Restore power to the drive.
The detected fault will no longer be present if it's cause has been correcied.
In the event of a non resettable detected fault:

Removelcut the power to the drive.

WAIT 15 MINUTES to allow the DC bus capacitors to discharge. Then follow the "Bus Voltage Measurement Procedure” page 16
to verify that the DC voltage is less than 42 /. The drive LEDs are not indicators of the absence of DC bus voltage.

Find and correct the detected fault.
Restore power to the drive to confirm the detected fault has been rectified.

Certain detected faults can be programmed for automatic restart after the cause has disappeared.
These detected faults can also be reset by eycling power to the drive or by means of a logic input or control bit

Display menu

Use the display menu to show the status of the drive and it's current walues as an aid for finding the causes of detected faults.

Spares and repairs

Serviceable product: replacement of spares following the catalog.

Procedure after a long time storage

A WARNING

RISK OF EXPLOSION AT THE POWER UP

The capacitors after a long time storage ¢an have issues. Following a storage time bebtween 2 and 3 years:
= Use one AC supply variable connected between L1, L2 and L3
» Imcrease AC supply voltage to have:

- 25% of rated veltage during 30mn

- 50% of rated veltage during 30mn

- 75% of rated voltage during 30mn

- 100% of rated voltage during 30mn

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Spring Air Systems Truflow-TC Installation and Operating July 2017

34



G. HAZARDOUS WARNING

A DANGER

HAZARDOUS VOLTAGE

» Read and understand this manual before installing or operating the

Altivar 31 drive controller. Installation, adjustment, repair, and

maintenance must be perfomed by qualified personnel.

For more information on Altivar 31 drive controllers, see the Affvar 31

Start-Up Guide, VWDED303043US, and the Altivar 31 Programming

Manwal, WVDED30304215. Both manuals are shipped with the drive

controller. They are also available from www.us. SquareD.com or from

vour Schneider Electric representative.

» The user is responsible for confoming to all applicable code

requirements with respect to grounding all equipment.

Many parts in this drive controller, including printed wiring boards,

operate atline voltage, DO NOT TOUCH. Use anly electrically insulated

tools.

+ DO MOT touch unshiglded components or terminal strip screw
connections with voltage present.

« DO MNOT short across terminals PA and PC or across the DC bus

capacitors.

Install and close all covers befare applying power ar starting and

stopping the drive confraller.

« Before servicing the drive contraller:

« Disconnect all power.
+ Place a DO MOT TURM ON" label on the drive controller
disconnect.

« Lock the disconnect in the open position.
Disconnect all power including external control power that may be
present before servicing the drive controller. WalT 3 MINUTES for the
OC bus capacitors to discharge. Then follow the DC bus voltage
measurement procedure on page 20 toverify that the DC voltage is less
than 45 Wdc. The drive controller LEDs are not accurate indicators of the
absence of DC bus voltage.

Electric shock will result in death or serious injury.
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H. GOOD WIRING PRACTICE

G ood wiring practice requires the separation of control circuit winng from all
power (line) winng. In addiion, powear wiring to the motor must have the
maximum possible separation from all other power wiring, whether from the
same drive controller or ather dnve controllers; do not run in the same
conduit. This separation reduces the possibility of coupling electncal
transients from power circuits into control circuits or from motor power winng
into ather power cinzuits.

ACAUTION

IMPRCPER WIRING PRACTICES

* Follow the winng practices descnbed in this document in addition to
those already required by the Mational Electncal Code and local
electical codes.

* The drive controller will be damaged f input line voltage is applied to the
output teminals (U, W, W),

* Check the power connections before ensrgizing the drive controller,

* |f replacing another dnve controller, venfy that all wiring connections to
the ATV31 dnve controller comply with all winng instructions in this
manual.

Failure to follow this instruction can result in injury or equipment
damage.

Follow the practices below when winng ATV31 drive controllers:

s Venty that the voltage and frequency of the input supply line and the
voltage, frequency, and cumrent of the motor match the rating on the

drive controller nameplate.

* Llge metallic conduit for all drive contraller waring. Do not n control and
power wiring in the same condutt.

» Separate the metallic conduits camying power wiring from those carnying
contral wiring by at least 76 mm (3 in.).

» Separate the non-metallic conduits or cable trays used to carry power
winng from the metallic conduit carrying control winng by at least
305 mm (12 in.).

«  Whenever power and control wiring cross, the metallic condutts and
non-metallic conduits or trays must cross at right angles.

* Equip all inductive circuits nearthe drive controller (such as relays,
contactors, and solenoid valves) with noise suppressors, or connect
themn to a separate circuit.
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Recommendations

Power and circuit protection
The drive must be grounded to conformn with the regulations conceming high leakage currents (over 3.5 mA).

Where local and national codes require upstream protection by means of a residual current device, use a type A device for single-phase
drives and a type B device for three—phase drives as defined in the |IEC Standard 80755,
Chaoose a suitable model integrating:
= High frequency current filkering,
= A time delay that helps to prevent tipping caused by the load from stray capacitance on powser-up.
The time delay is not possible for 30 mA devices; in this case, choose devices with immunity against nuisance tripping.

If the installation includes several drives, provide one "residual cumrent device™ per drive.

Keep the power cables separate from circuits in the installation with low-level signals (detectors, PLCs, measuring apparatus, video,

telephone).

If you are using cables longer than 50 m (154 ft) between the drive and the motor, add cutput filters (please refer to the catalogue).

Control

Keep the conftrol circuits away from the power cables. For control and speed reference circuits, we recommend using shislded twisted
cables with a pitch of between 25 and 50 mm (1 and 2 in.), connecting the shielding to ground at each end.

Equipment Grounding
Ground the drive according to local and national code requirements. A minimum wire size of 10 mm? (8 AWG) may be required to meet
standards limiting leakage curment.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

= The drive panel must be propery grounded before power is applied.
= lse the provided ground connecting point as shown in the figure below.

Failure to follow these instructions will resultin death or serious injury.

@ ° = Ensure that the resistance of the ground is one ohm or less.
™ = J\.‘ "t - = +‘« = When grounding several dives, you must connect each one directly, as shown in the figure
i y = {,_;' to the left.

T, & & =

— )
i f"_i = _. Y H_’ = Do not loop the ground cables or connect them in series.

A WARNING

IMPROPER WIRING PRACTICES

= The ATW312 drive will be damaged if input line voltage is applied to the output terminals (VT1,WT2,WT3L

= Check the power connections before energizing the ATWV312 drive.

= [freplacing another drive, verify that all wiring connections to the ATWV312 drive comply with winng instructions in this manual page 22

Failure to follow these instructions can result in death, serious injury, or equipment damage.

A WARNING

INADEQUATE OVERCURRENT PROTECTION

= (Overcurrent protective devices must be properly coordinated.
= The Canadian Electrical Code and the Mational Electrical Code require branch circuit protection. Use the fuses recommended in the

installation manual.
= Do not connect the drive to a power feeder whose shor-circuit capacity exceeds the drive short-circuit current rating listed in this

manual page 29,

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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I. GROUNDING

Ground the dnve controller according to the Mational Electical Code and all
local codes to ensure safe, dependable operation. To ground the drive
controller:

+  Connect a copper wire from the equipment ground lug or terminal to the
power system ground conductor. Size the wire according to the drive
controller rating and national and local codes,

+  Venfy that resistance to ground is one ohm or less. Improper grounding
causas intermittent and unreliable operation.

A DANGER

HAZARDCUS VOLTAGE

Ground equipment using the provided ground connecting point as shown
inthe figure below. The drive controller panel must be propedy grounded
before power is applied.

Electric shock will result in death or serious injury.

Ground multiple drive controllers as shown in the figure below. Do not loop
the ground cables or connect them in series.

Dirive Controller

@

Dirive Controllar

D

Cirive Controller

Cirive Controllar Cirive Controller

&
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J. PROGRAMMING THE EXHAUST AND SUPPLY DRIVES
AILTIVAR VFD TruFlow PROGRAM PARAMETERS

Power the Altivar VED} and procesd to input the following settings for CANopen applications.

[ bEr ] | O power up select ENT —bFr will display, select ENT and set value to §0 Hz.
[5Ec] Press ENT |or scroll down to SEt press ENT to enter Setfings Memu.
ACC=10 Press EWNT azain and scroll down o ACC. Press ENT and set value to 10 sec. Press ENT
dEC = 10 Press ESC | or scroll down to dEC press EWT, set value to 10 sec_ Press ENT
Lzp=18 Press ESC | or scroll down to LSF press ENT, set value to 18 Hz. Press EWNT
HSP =60 Press ESC | or scroll down o HSP press EWT, confinn value to &0 Hz. Press ENT
td =118 Press ESC | or scroll down o tid press ENT, set valoe to 118, Press EWT
5P2 =60 Press ESC | or scroll down o SP2 press ENT, set value to 80 Hz. Press EMNT
[drC ] Press ESC twice Tor screll up to drC press ENT fo enter Drive Control AMenu.
nCr=FLA Prass | or scroll down to mCr press ENT, et value to 20%: above the FLA rating

of installed motor.
tln = POm | Prezs ESC | or scroll dovam to iUn press ERT, st value to POn. Press ENT

Fr=7I Press ESC | or scroll down to tFr press EWNT, set value to 72 Hz. Press ENT

[CTL] Pres: ESC twice 1 or scroll up to CTL press ENT to enter Control Menn.
LAC =13 Press ENT | or scroll down o LAC press EWT, set value to L3. Hold EWNT for 3 sec
Frz=NET Press ESC | or scroll down to Fr2 press ENT, set valae to WET. Press ENT
FC=LIE Press ESC | or scroll down to rFC press ENT, set vahie to LIS Press ENT

[I-O] Press ESC twice 1 ar scroll up to IO press ENT to enter I'O AMenn
tCt=LEL Prezz EMT | or scroll down to ¢Ct press EWNT, set valoe to LEL. Press EWNT
s = o Press | or scroll down rrS press EWT, set valoe to . Press ENT
AQIz=44 Press | or scroll down o AOTE press EWNT, set value to 4A. Press ENT

40 = 0Fr Press ESC | or scroll down o @0 press ENT, set value w OFr. Press ENT

rl=1ln Press ESC | or scroll down to rl press ENT, sef value to 1'l0n. Press EINT

[Flm] Press ESC twice 1 or scroll up to FUn press ENT enter Application Function AMenn

SAl =nl Press | or scroll down SAL press EWT, SA2 will display, press ERNT again and set
value to ). Prass ENT

[ FLt] Press ESC 3 tmes 1 or scroll up to FLt press ENT to enter Faunlt Menn
AlT =ves Press | or scroll down Adr press ENT, setf value to yes. Press ENT
tAr=1>_Cr Press ESC | or scroll down to tAr press ENT, et value to Cr Press ENT
dm = yes Praess ESC | or scroll dowm to dra press EWNT, set value to yes. Hold EMT for 3 sec

[CON] Prezs ESC twice 1 or screll uwp to CON press ENT to enter Communication Menn

AT =1-8| Press ENT | or scroll down fo AdCO press ENT, set valoe to | min. Assign Dinve address
kased on Exhanst or Supply Fan designafion. Press ENT

bACO=500 Press | or scroll down bdCO press ENT, sat value to 500, Press ENT

FCS | Undar drl parareeter block set to Ind o remum VFD to factory semmings.
NOTE: Assigping Drive address requires power cycle 1o confinm semings
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K.  TROUBLE SHOOTING DRIVE FAULTS

Trouble Shooting Drive Faults

a.

When a drive fault occurs many will clear automatically. After a drive
fault has cleared automatically reset the Truflow-TC by switching the
ON/OFF toggle to off for five seconds. Then switch back to ON. The
drive will reset if the fault has cleared automatically.

When a drive fault occurs the toggle can be switched three times and if
the fault has not reset automatically the drive will lock out and display the
drive fault on the drive face.

The drive fault must be cleared at the drive. Go to the drive, read the fault
code, and using the chart below, correct the fault. Once the drive fault
that did not clear automatically is rectified shut off the breaker to the drive
for 30 seconds and switch the panel toggle off for 5 seconds and then
back on to restart the panel.

Ifa problem ocours during setup or operation, ensure that allambient ervironment,
mounting, and connection recommendations have been followed.

The first fault detected is stored and displayed, flashing, on the screen. The drive
controller locks and the fault relay (R1a-R1C or R2a-R2C) contact opens.

Drive Controller Does Mot Start, No Display

Ifthe drive controller will not start and there is no display indication, checkthe power
supply 1o the drive controller. Refer to the ATVY31 Frogramming Manual for more
troubleshocoting information.

Faults Which Cannot be Automatically Reset

Faults which cannct be automatically reset are listed in the table beginning on
page 44, To clear these faults:

1. Remove power from the drive controller.

2. Wait for the display to go off completely.

3. Determing the cause of the fault and correct it.

4. Reapply power.

CrF, SOF tnF, bLF, and OFF can also be reset remotely via a logic input (rsF
parameter in the FLt- menu, see the ATV37 Programming Manual.
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Faults Which Cannot be Automatically Reseat

Fault Probable Cause Remedy
+  Check tha drive confrollar and motor
connactions.
RLF +  Check tha motor windings.

Braka saquenca

Eraks relaasa cumant not reached

Check the 1brsatiing inthe FUn-menu.
Refer to tha ATV3T Programming
Manual.

Crf

Pracharge circuit fault

Precharge circuit damagead

Resattha drive controller,
Replaca the drive controllar,

'mF

+  Intarnal faul

Remave sources of electromag netic
interfarance.

Intamal fault + Internal connaction fault + Raplac the drive controller,
+ Incorract parametar settings in the
SEt- and drC- menus + Check the SEt- and driC- paramatars.
ocr +  Accaleration too rapid + Ensure that the siza of tha mator and
Owarcumant »  Drive controllar and'or maotor driva controllar is sufficient for the load.
undarsizad for load +  Claartha machanical blockage.
+  Mechanical blockage
- , .|+ Chack the cables connacting the driva
+  Short n:m;urt ar grounding at the driva cortraller to tha mator. and Eh eck tha
o controllar output . )
ELT motar insulation,

Mator shart circuit

+  Significant ground leakage current at |

tha driva controller output if severl
mitors are connected in parallel

Reduca the switching fraquency
Connect output filters in senes with the
mator,

Check the motor, gain, and stability
paramatars.

0r ) Instal:lil'rry'. +  Addabraking resistar,
Quarspasd * Overhauling load +  Chack tha size of tha mator, driva
cortroller, and load.
¢ L=z thel orthe P mtio (see URt on
+  Mator or motor powar not suitabla for page 36).
EaF tha driva contrmoller + Check the presence of the motor
Auto-tuning fault +  Motor not connactad to the drive during auto-tuning.

contrallar

If a downatream contactor is being
used, close it during auto-tuning.
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Faults Which Can be Reset With the Automatic Restart Function

After the cause of the fault has been removed, the following faults can be reset:

With the automatic restart function (Atr parameter in the FLE menu, see the

ATV31 Programming Manual,

Viaa logic input (rSF parametar in the FLE- menu, see the ATV3T Programming

n.‘lﬁ' [N |r:| i

By cycling power to the drive controller.

Faults Which Can be Reset With Automatic Restart

Fault FProbable Cause Femedy
CoF Lozs of communication betwssan drive + Check the communication bus.
Serial link failura controller and communication devica or [+ Refer to the product-specific
CAMopen ramota keypad. documentation.
EPF .
Extamal fault Lzar dafinad User defined
LFF .
Loss of 4-20 mA :Tf oftha 4-20 mA refaranca onNPUt | ook the connaction on input AI3,
followar
+ |ncreasze the deceleration time.
Ok&F . Brakingt idllv + |nstall a braking resistor if necessary.
Dwvarvoltage . Oxr?erll:agullijnn rlal:ul:;:.j y + Activate the bra function if it is
during decalaration g compatible with the application. Refar
to the ATVIT Programming Manual
+  Drive controller or ambiant Check the motor load, the drive controller
gmF temperature ara too high. vantilation, and the environmant. Wait for
Drive ovarload + Continuous motor cumant load is too | the dive controller to cool befora
high. matarting.
, *  Themnal irip du to prolonged motor | -\ ihe 1t sstiing (motar thermal
oLrF ovarload " ;
. protection, page 32), checkthe motor|oad.
Motor overoad +  Motor power rating too low for the )
application Allow the motor to cool before restarting.
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Faults Which Can be Reset With Automatic Restart { Continued)

Fault Probable Cause Remedy
« Check the connections from the drive
controller to the motor,
« |If adownstream contactoris baing
used, sat OPL to OAC, Refarto the
+ Loss of phase at drive controllar ATV3T Programming Manual, FLt-
output menL.
orr + [Downstream contactor opan +  Test the drive controller on a low powear

Motar phasze failure

+  Maotor not connactad
+  Instability in the motor cumant
+  Drive controller oversized for mator

motaror without a motor: set OFL to
n2. Refer to the ATV3T Programming
Manual, FLE manL

Chack and optimiza the LIFr{page 32),
LUnS (page 35), and nCr {page 35)
paramatars and parform auto-tuning
(page 3&).

o5 F

Crvarvoltage during
steady state operation
or during acceleration

Ling voltage too high
Line supply transiants

Chack the lina voltage. Compara with
the drive controller namaplate rating.
Reszat the drive controller.

PHFE
Input phase failure

+ |nput phasa logs, blown fusa

+ 3-phasza drive controller usad on a
zingle phase line supply

+ |nput phase imbalance

+ Transient phase fault

Naote: This protaction only oparates with

the driva contrallar runming undear load.

Check the connections and the fusas.
Disabla the fault by setting IPL to nd.
Raferto the ATVET Frogramming
Manual,

Verify that the input powear is correct.
Supply &-phase powar if neadead.

L F
Sarial link failura
Modbus

Loss of connection batwean drive
confroller and communication device ar
remote keypad.

Chack the communication connection.
Rafar to the product-specific
documentation.
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Drive ratings

L. DRIVE AMP RATINGS

Sinble phase supply voltage: 200...240 V 50/60 Hz

For three phase output 2000240 W maotors

Maotor Line supply (input) Dirive (output) Reference Size

Power Mazzx. current line Apparent Max Porarar Mominal  Maoc

indicated 2y power imrush dissipated cument tramsient

an plate (1) ot ot current atnominal (1) current(1)

200V 240 2 cument [4)

kW HP A A kA A W A A

018 025 30 25 0.6 10 24 1.5 23 ATVI12HD1EM2(5) 3
037 05 5.3 4.4 1.0 10 41 3.3 a0 ATVI12ZHOITM2(5) 3
055 075 aa8 5.8 14 10 48 37 58 ATVI12ZHOEEM2(5) 4
07s 1 B 7.5 1.8 10 &0 4.8 T2 ATVI1ZHOTEM2(5) 4

1.1 1.5 121 0.2 24 18 74 6.9 10.4 ATVIIZHUTIMZ(E) @&

1.5 2 15.8 13.3 a2 1o ap 8.0 120 ATVI12ZHUISMZ(5) @&
22 3 218 18.4 4.4 10 123 1.0 16.5 ATVI1ZHUZZMZ(5) 7
Three phase supply voltage: 200...240 V 50/60 Hz
For three phase output 2007240 V' motors

Maotor Line supply (input) Dirive (output) Reference Size
Power Max. current line Apparent  Max. Power MNominal Mazx.

indicated (2) power inrush dissipated  curment transient

on plate (1) e o cumrent atmominal (1} current (1)

200 240 (3 cument 4)

kW HP A A KA A W A A

018 025 21 18 0T 10 23 15 23 ATWV312HO18M3

037 05 38 33 13 10 38 33 50 ATWV312H03TM3

085 075 440 42 1.7 10 43 aT il ATV3I12HOS5M3 2
075 1 5.4 5.8 212 10 55 4.8 72 ATWV312HOTEM3 2
1.1 1.5 BS5 T4 a0 10 1 6.9 10.4 ATVI12HUT 1M3 H]
1.5 2 111 0.8 38 10 i 80 12.0 ATVI12HU15M3 H]
22 3 14.8 130 52 10 114 1.0 16.5 ATVI1ZHU22M3 Li]
3 3 18.1 16.8 6.8 19 146 127 20.6 ATVI12HU30M3 T
4 5 24 211 8.4 19 180 175 26.3 ATVI1ZHU4OM3 T
8.5 75 38.8 320 128 23 282 75 41.3 ATWV3I12HUSSM3 ]
75 10 488 408 16.2 23 3as 330 405 ATV3I12HUTSM3 2]
1 15 835 55.8 20 ] 477 Mo B1.0 ATVI12HD1 1M3 o]
15 20 B21 718 285 03 628 66.0 09.0 ATVI12HD15M3 el

(1) These power ratings and currents are for 3 maximum ambient temperature of 50°C and a switching frequency of 4 kHz in continuous
operation. The switching frequency is adjustable from 2 o 16 kHz
Above 4 kHz, the drive will reduce the switching frequency in the event of excessive temperature rise. The temperature rise is controlled
by a sensor in the power module. Monetheless, the nominal drive cument should be derated if operation above 4 kHz needs to be

continuous.
Dierating curves are shown on page 15 as a function of switching frequency, ambient temperature and mounting conditions.

(2)Current on a line supply with the "Max. prospective line |sc” indicated.
(31Peak current on power-up. for the max. voltaoe (240 V + 10%1.
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Drive ratings (continued)

Three phase supply voltage: 380...500 V 50/60 Hz

For three phase output 2800500 W matars

Maotor Lime supply (input) Drrive |output) Reference Size
Power Mz, current line Apparent  Maoc Power Maminal Ml
indicated (2} power imrush dissipated cument fransient
on plate (1) a al current atnominal (1) cument (1)
380 v 500V (3 current )
KW HP A A kWA A W A A
037 05 22 1.7 1.5 10 3z 1.5 23 ATWVITZHOITHA(E) i
055 075 28 22 18 10 a 19 29 ATVITZHOE5N4(5) a
075 1 3.6 27 z4 10 41 23 35 ATWVITZHOTEN4(5) a
1.1 1.5 440 A7 32 10 48 30 4.5 ATVIZHUT1N4(5) a
1.5 2 6.4 48 42 10 61 4.1 6.2 ATVIZHU1EMNE(E) a
22 3 8.8 8.7 59 10 g 5.5 83 ATVI1ZHUZZNG(D) 7
3 3 109 8.3 71 10 125 T 10.7 ATVI1ZHUZONA(D) T
4 5 139 10.6 82 10 150 8.5 143 ATVI1ZHU4DMN4(5) T
5.5 75 210 16.5 15.0 a0 232 143 21.5 ATVIZHUSEN4(5) 2
75 10 T M0 18.0 ao 260 170 25.5 ATVITZHUTEMNS(E) 2
1 15 T2 284 250 a7 g7 T 41.8 ATVI1ZHDT 1N4(D) o
15 20 482 i} 320 a7 402 330 40.5 ATVI1ZHDEN4(5) £
Three phase supply voltage: 525...600 V 50/60 Hz
For three phase output 525/600 W mators
Maotor Line supply (input) Dirive {ocuwtput) Reference Size
Power Mazx. current line Apparent  Max Power Mominal Max.
indicated (2 powwer inrush dissipated curmrent transient
on plate (1) i at current at ) {1} current (1)
F25 v 00V (3 nurr'ln._al 4
cument
KW HP A A kvA A W A A
075 1 28 24 25 12 38 1.7 28 ATVI12HITESE(D) [i]
1.5 2 4.8 42 4.4 12 48 27 4.1 ATVI12HU1556(8) [i]
22 3 6.4 5.8 5.8 12 62 3 50 ATVI12ZHU2256(8) T
4 5 10,7 B3 a7 12 = 61 8.2 ATVI12ZHUM0SE6(8) 7
5.5 7.5 16.2 14.1 15.0 36 133 a0 13.5 ATVI12ZHUS5S56(8) ]
75 10 213 185 10.0 36 185 11.0 16.5 ATVI12ZHUTESE(E) ]
1 15 ZFa 244 250 17 257 17.0 255 ATVI12HD1156(8) ]
15 20 35.4 e 330 17 335 20 330 ATVI12HD1556(8) g

(1) These power ratings and cuments are for a maximum ambient temperature of 50°C and a switching frequency of 4 kHz in continuous
ocperation. The switching frequency is adjustable from 2 to 16 kHz
Above 4 kHz, the drive will reduce the switching frequency in the event of excessive temperature rise. The temperature rise is controlled
by a sensor in the power module. Monetheless, the nominal drive cument should be derated if operation abowe 4 kHz needs to be

continuous.
Derating curves are shown on page 12 as a function of switching frequency, ambient temperature and mounting conditions.

(2)Current on a line supply with the "Max. prospective line |sc” indicated.
(3)Peak current on power-up, for the max. voltage (300 W + 10%, 800 W + 10%).
(4)For 60 seconds.
(5) These references can be ordered without terminal board in order to integrate an optionnal communication beard. Add a B at the end of

the reference. For example, ATWV312H03THN4 becomes ATVI12ZHOITH4E.
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M. DRIVE DIMENSION AND WEIGHTS

Dimensions and weights

235 -
i = I
<& X
el ls G ol 1™
- a -
ATV3I12H a b C D G H J K @ Weight
mm {in) mm {in) mm(in)  mmfing ommjing ommiing omm(ing o omm (i) omm{ing kg (lb)
018M3, 03TM3 T2 145 122 i} [i{] 121.5 2x5 18.5 2x5 0.8
(2.83) (5.70) (4.80) (0.24) (2.38) (4.78) (2x0.2) (0.73) (2x0.2) {1.88)
055M3, 075M2 T2 145 1az i} [i{1] 1215 2xh 18.5 2xh 0.8
(2.83) (5.70) (5.19) (0.24) (2.3B) (4.78) {2x0.2) (0.73) (2x0.2) (1.08)
018M2Z. 03TM2 T2 145 13z i} G0 1215 2xh 18.5 2xh 1.05
(2.83) (5.70) (5.19) (0.24) (2.38) (4.78) (2x0.2) (0.73) (2x0.2) (2.31)
055M2Z, O7SM2 T2 145 142 i [il] 121.5 2x5 18.5 2x5 1.05
(2.83) (5.70) (5.58) (0.24) (2.38) (4.78) {2x0.2) (0.73) (2:0.2) (2.31)
- ! ; 14
n ﬂﬂﬂ 1] | — ! *
[ il
—‘ :| b H
. [ o _[
e ab
I—E: ' ] '
ol =4 L €] o =
(s = B |
ATV3I12H a b C 1] G H J K a Weight
mm {in.) mm{in) mmin) mming  ommjing omming omm{ing omm (i omm{ing kg (1)
U1sM3 105 143 132 ] a3 12186 H] 16.5 2x5 1.25
' (4.13) (6.83) (5.19) (0.24) (3.68) (4.78) (0.2) (0.85) (2:D.2) (2.78)
UleM2, UZ2M3, 107 143 152 i} a3 1215 H] 16.5 2x5 1.35
D374 to U15M4 4.21) (5.83) (5.88) (0.24) (3.68) (4.78) (0.2) (0.85) (2.2} (2.88)
07558, U1556e
L2202, USOM3, 142 184 152 g 128 157 6.5 205 4xh 235
U22M4 to L40M4, (5.58) (7.24) (5.88) (0.24) (4.88) (6.18) {D.25) (0.81) (4D .2) (5.18)
U2256, L4056
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