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Who We Are

A 501c3 nonprofit working to create a sustainable
future for supermarket refrigeration by removing
barriers to natural refrigerant adoption.

160+

member
companies

55K+

food retail
locations

Goals

@ Build a sustainable technician workforce

@ |ncrease funding for natural refrigerant equipment

@ 'mprove technology options, education, and
awareness

What are
Natural Refrigerants?
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R744 R290 R717

Carbon Dioxide Propane Ammonia

AR\ NORTH AMERICAN
b-] Sustainable Refrigeration Council



CAREL EEV & EVD Training
s~ Valve, EVD mini, EVD ice, & EVD Evo
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Online Info

Visit the CAREL website EXPLORE OUR ¢ YEARS OF HISTORY
 https://www.carelusa.com/ 2B ® o

Programmable Controls

Terminals

HVAC controls

Food Retail

Refrigeration Parametric Controls

Isothermal Humidifiers

Adiabatic humidifiers

Water Treatment Systems (Not For US market)
loT digital Services

Remote management and monitoring systems
Connectivity

Sensors and protection devices

EEV Technology

Temperature, humidity and pressure control solutions
Speed controllers and inverters
Powersolutions

Obsolete products

SCAN M E DRIVEN BY THE FUTURE

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.
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Online Info

Visit the CAREL YouTube Channel

=  E3Youlube aQ ¢ Tl
(A Home

&3 shorts

{51 Subscriptions

Library

Watch Later

=
O  History
®©
i)

Liked videos

@ @CARELHQs

Subscriptions 6.23K subscribers

0 Music HOME VIDEOS LIVE PLAYLISTS COMMUNITY CHANNELS ABOUT

0 Sport
© caming

Relative humidity and respiratory infections

598 views * 6 months ago

@ Movies &1V The human body is designed to live in environments where
relative humidity is within a specific range, between 40 and 60%.
@ This ideal range is due to several different mechanisms:
Explore - the innate immune defences of the respiratory system function
@ Trending best only when the incoming air is not too dry, to the extent

where it defeats the action of “mucociliary clearance”
- many viruses have reduced infectivity at humidity values abov...
READ MORE

Shopping

d° Music

M9 Movies&TV About CAREL P Play all

() Live
&3  Gaming -- S —
LEADNGTHE EVOLUTION P %frl
3 0
News et | oy oy |

This document and all of its contents are property of CAREL. All una rised use, reproduction or distribution of this document or the information contained in it, by e other than CAREL, is severely forbidden.



https://www.youtube.com/channel/UCoA1V1nCo2AF1TyWPDid6DA

Online Info

Visit the CAREL Courses website “SIGN UP” button**
 https://learninqg.carel-deutschland.de/en/courses

watch

COURSES H learn
INnnovate

CATEGORY ¥ LEVEL v GENRE ¥ L =sorTBY

the Refrigeration Controller
for Smarter Field
- - . Commissioning

e

CMALDSEO002 - Panel for cabinets
with MPXpro

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.


https://learning.carel-deutschland.de/en/courses

Technical Services
Phone & Email Support

®* US Based Customers: * By Email:
1-833-809-7267 SERVICES.USA@CAREL.COM
* Canadian Based Customers: * For Field Visit Request:

1-412-446-3646 FIELD.SERVICES@CAREL.COM
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mailto:FIELD.SERVICES@CAREL.COM

Where are we and what
are we controlling?

Superheat!



CO2, Parallel compression, Loop Piping

Dual Temp Parallel Compression Rack

Low Temp Loop (-21*F SST)

Gas Cooler EEPR

Medium Temp
Loop (+25*F SST)

L : | \"*%’ |
Y Y

Medium Temp Low Temp
Medium Temp +20"F SST

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



pRack

Rack Control

D g -

Refrigerant gas leak
detector

here IS our Focus?

(=

= W
= = _

mpxzero mpxone MPXPRO  E2v EVDmini

Case and Superheat Control

APPLICA

Stator & Valve

RED

aA optimise

2| EVDice E2V-Z boss range Remote digital services
Walk-in and Superheat Control Supervisors

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Devices: Stators and Valves



Electronic Expansion Valves — The CATALOGUE and Identification

Different :

E*V******E Different :
Different .

Type Size Family Type of connection Size of connection Option
E&v -n L] " - =
2 E2V E3V E4v EsV E6V E7V B, F: Hermetic S: To be welded, metric Single
3 ’J_‘ ’J_‘ L 'J_‘ ’J_‘ ’J_‘ §,Z: Demountable W: To be welded, imperial Multiple
4 01 30 65 A2 AB B4 C:  High pressure
5 03 35 85 A4 B2 c1 H:  Hightemperature
6 05 a5 95 R: RPRV {only ESV)
7 09 55
11 65
14 T
18 Nl [w T Type E2V E3V E4V ESV/ESV/ETV
24 w|@|u|E|ufem|sE|w Family | S/Z c < B - -
30 Type of Inlet/ FE B R R R R R R
35 connection |Outlet B R R R 0 | BipWSsG | Bip Bip WSG
BB (5/167 _|A B —
10x10 B 0 1 W/O SG Bip W/0 SG
12x12 FIF|F
13x13 1 2
16x16 (5/87 MM ] o
18x23 R 3 ,(, fL :1
S (mm) 22%323 R ==
22x28 S |4 W SG, W gas. HNBR
28x28 s|s x —
28x35 T el MRS
35x35 (13/87) T 2 2GR
35435 T|T g- 6
42x42 Vv
5454 z
3/8x3/8 Al (A 7
1/2x1/2 F[F
3/4x7/8 R A
7/8x1/8 5
W (inches) |7/8x7/8 RIR B
5/8x5/8 M
Ll Ve S C wos| wos | wos W/o'S
1.1/8x1.3/8 T
1.1/8x1.5/8 vV
Note:

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.


https://www.carel.com/documents/10191/549934/Electronic+expansion+valves+-+Catalogue/ddf97b5b-68f6-415f-8922-c8b678690c62

Electronic Expansion Valves — The ACCESSORIES

) g —
- : E N s| 2 5|5
Unlpolar & Blpolar stators: S s | ElglElz 8 ¢ s |B[g|3|B & |E
3 S S| s |&|8|3] & S |S|la|&|3| & 5
V4 STAQ37 v 67 | ves | 07 IST EIVCABS3UO | v ves | 3 | superseal | JsT
TAO3 v 67 | vEs | 1 ST EJVCABSGUO | v vEs | 6 | Superseal | JsT
TAQ32 v 67 | vES | 2 JST EJVCABSOUD | v ves | 9 | superseal | JsT
TAS3™ ¥ 69K | YES 1 IST EVCABO3IO v |NO | 3 | Superseal | Free
‘ TAS32" | ~ BOK | YES | 2 15T E2VCABOGIO v |NO| 6 | Superseal | Free
\w E2VSTAS2S” v__| 69K VES | 2 Free E2VCABOSIO v [no| o | superseal | Free
E2VSTAXI® /@ 7 | YES |1 I5T E2VCABS3I0 v | YES | 3 | Superseal | Free
ETVETAX I (@ 67 | ves | 2 15T E2VCABSEI0 ¥ |YES| 6 | Superseal | Free
Bl — — 1 - _ EVCABSOI0 v |YES | 9 | Superseal | Free
vsTAXaT | E 67 | YB5 | 3 BT E2VCABO300 v |no| 3| Diect | Free
EZVSTAX21* s & 67 | ves | 1 . E2VCABOGOD v [NO| 6 | Direct | Free
R T EACIE _ E2VCABO900 v [nNO| 9 Direct Free
For e2v F E2VCABS300 v |ves| 3 | Direct | Free
E2VSTAD33* | v 67 | vEs | 03 | superseal ‘ SR e T e T
@Aﬂax ready EIVIASSIT | GaK L VES [ 03 } Supersea E2VCABS900 ~ |ves| o | Direct | Free
E2VSTAS23 v | &9k | vES | 03 | Superseal e CAEEAT Tl o T e
m E2VSTAD20" v |67 | NO| - -
v 67 | vEs | 1 15T
E3VS | v 67 | vEs | 2 15T
E3v E3VSTAD33* | v 67 | vEs | 03 [ superseal ‘ _
E3vsTAD3S® | v 67 | ves | 05 [ superseal
E3VSTAD20" v [e7 [ no ] - -
E4VE7VSTA® v |67 | nO | - -
ESVEGVSTA® v |67 [ NO T - -

Only bipolar stators for:
AV oV

a3V esv

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

How do the stator and valve operate?

Driver feeds the coils in the stator with specific voltage and frequency

Coail in the stator generates a magnetic field

In response, a magnet in the valve rotates and moves the needle with endless thread

A

This needle rises or falls, without rotating, controlling the refrigerant flow.

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

...and here’s a short movie:

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Removable
Stator

Stainless Steel ball
bearing

Pushing Spring

Supporting Frame

E2V-F Valve
Teflon Gasket Non_serV|Ceab|e

——————— : 3 Long Stroke Shutter

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

« 480 steps over 15mm (0.59”)

« 500 total steps for closing (20 additional steps)
 Each step is 0.031mm (0.0012”)

« VALVES SHIP 75% OPEN

« Teflon gasket

 Needle and Teflon gasket DO NOT ROTATE!

* Pressing spring

« Can act as a solenoid valve w/ Ultracap

« Carel valves are just valves...can be used as

EEPR valve, EEV, and more

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Unipolar Stator Superseal Bipolar Stator

e 4 wire

e 6 wires

 Only for E2V and E3V valves

* For all valves

 Free wires (no integrated connector)
« Always has an integrated connector _
 Some integrated connector (not common)
« JST (6 wire) or Superseal connector _
 Ready-to-use extensions up to 49 ft but
« Limited length cable (elec. characterisics)

can be extended (wire size considerations)
« Big E2V & E3V sizes have limited MOPD

* No MOPD limitations

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Unipolar Stators — 6 wires! *

bianco / white
A
rosso / red
C %
verde / green

B | D
. ¢_blu/blue
llo / yell
oo g viola / violet

* Provide lower power, suitable for small size valves only.

« Control is less complex.

« Shorter overall cable lengths vs. bipolar

« Current flows though half winding in one direction, starting at center tap

« Both windings can be energized simultaneously, but only half winding
each

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Bipolar stators — 4 wires!

bianco / white

B

blu /b
giallo / yellaw L ou e

verde / green

« High power: larger valves (larger MOPD) can be driven
* More precise and smoother movement

* Longer cable lengths

« Current flows through entire winding in both directions
« Both windings can be energized simultaneously

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stator Connections

IP69 Superseal - Stator to Cable Driver connection Options
JST-6 wire 4 wire cable stripped ends

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Using the Magnet Tool

« E3V and E5V, E6V magnet combo: E5V,
E6V numbers are the same but E3V
numbers are double, which means 10 full
turns to open/close. Interestingly
enough, the E5/E6 valves have the same #
of turns as the E2 valves.

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



DO NOT INTERCHANGE HEATCRAFT WITH STANDARD CAREL VALVE/STATORS

Heatcraft uses a custom Yellow Heatcraft Stator/Valve Characteristics

stator and valve: STATOR CHARACTERISTICS

* Yellow

« Different electrical
characteristics

 Different valve physical
characteristics

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Recommended
direction

\/

Installation

[
J

Valves are bi-flow with some

considerations:

* Pressure limitations in reverse flow

» Possible sweating on valve stem in
reverse flow

1=

Valve orifice here. Expansion takes
place after this line, thus potential
for sweating to occur on valve stem,
which may impact stator life

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Installation

Don’t be that guy and do
this....

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Installation

Proper Brazing Practices

1.5 - 3 psig of nitrogen needs to be flowing through the
valve during the brazing process...FLOW N2!

The valves need to be open before being brazed.
Carel valves come 75% open from the factory

Remove the stator!

The valve needs to be wrapped in a wet cloth before
brazing (Do not exceed 212°F on the cartridge)

Always try to cut out (with tubing cutters) suspected
“failed” valves

Flow should direct
heated nitrogen away
from valve

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Install Gone Wrong

New valve Wrong brazing procedure

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Keep the valve
cartridge clean and
REMOVE label that
may be on the valve

stem

Lip gasket

rarifkl

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Tighten the black nut until the rubber ring is deformed on the stator

Further notes:
- Dry the valve before installing the stator
- Do not rotate the stator after tightening the stator nut

NOPE! GOOD!

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Water Damage!

E2V stator damaged by
moisture inside the coil.
Checking resistance of
colls in the stator show
one Is open

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Plug Is
directional!

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Cable, connections, and winding identification

e e | ____._

ENVCAE' E 'Egggg;: Carel E2V-E4V pin-out
o Vende Gaven _ Bianco/White 4,—;- 2 | - wi 1 Ry=R,,=3602@25°C
N T GilloYellow H— 2 | ; N ]
Galo Yellow | | ld’ -
Marmre Beown Marrone/Brown [r—= 3 @ _,_J
oA | VerdelGreen 4] 1 ] w2

Should the valve works in reverse mode. swap the 2 wires of only one coil

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stators and Valves

Bipolar connections identification

(sl Yellow
Matyone Brown :

Yerde Groen [

Old __
Style

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Stator Detalls

Checking Unipolar Stators

. Measure the resistance between all the wires

2 3 4 5 6

()

1| white

Voltage reading to
awinding will be
around 12-13VDC

Yellow

N

With a “standard”
meter you’ll likely
see -7to +7 VDC
on the active
winding.

o o1~ W

Purple 6 Blue4

and cycling FAST .

Checking Bipolar Stators

. Measure the resistance between terminals

«  Terminal #s match EVD Evo terminal numbering
1 3 2 4

Voltage reading to
awinding will be
around 16-18VDC
and cycling FAST .
With a “standard”
meter you’ll likely
see -7 to +7 VDC.
When the stator is
holding position
you’ll see around
3.7VDC or higher
on the active
winding.

winding
#2

o 2 | Yellow
Winding
#1

Green 1

W2

Brown 3 | w af White 4

W1

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



These stators don’t look seated fully but they are!

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Devices: EVD mini



Closed loop suction superheat control sequence

---------------

3.

b = 4,
<8 —

' 5

6.

C N 1

2.

Measure suction temperature and evaporator pressure

Convert evaporator pressure to saturated evaporator
temperature

Calculate superheat
Compare superheat vs superheat set point

New valve position to correct superheat error by means
of PID algorithms

New position to correct flow rate

Remember, control is only as good as our inputs!

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



MPXone Medium +
EVD mini =

Case Control

| P# AX3000PS20031 |

000G | P Evomuoono |

000+ . o

| P+ Evomooinoo

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, b one other than CAREL, is severely forbidden.



EVD mini is designed for superheat control 115/220Vac
EVD mini (24Vac) — it Mt

« ONLY CONTROLS SUPERHEAT _l
« FOR UNIPOLAR STATORS ONLY o %
« 115/230Vac Switching Power Supply (EVD mini 230V)
« 24Vac/Vdc Power Supply (EVD mini 24V)

« Ultracap available (JST connection on Ultracap)
« |P0OO Rating

« -13°F to 140°F Operating Temperature
 Modbus RTU (RS-485) is standard

 Firmware can be updated. Contact Carel for details. Docs available. -
Ultracap for EVD mini

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EVD mini unipolar valve
connection (JST, 6 pin) and
Ultracap connection (JST, 3 pin)

EVD mini (24Vac)

Ultracap (JST, 3 pin)

EVD mini network (left)
and power (right)
connection

J5 Connection
(Fbus) to EVD
mini

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EVD mini Sensors and P#’s

Colil (Defrost) Temp

Suction Pressure Sensor

Suction Temp Sensor

Superheat

Unipolar Stator

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EVD minl 24V

® OO@ ®

H

‘%‘E
=
-
HIC

Special wiring considerations:

* EVD mini (24V) input wiring
terminal is arranged differently than
EVD mini (120/230V)

« EVD mini (24V) digital input voltage
free or transistor to GND

« EVD mini (120/230V) digital input
high voltage (optoisolated) DI closure not
activated necessary when

« See latest manual for further info wired to MPXone

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



— EVD mini (24Vac) —— = "M ti-

unipolar vave
0,3 Nm

e

2 NTC

- (]

3 NTC
NTC

fatiometric pressue

transduier

LULTRACAP
Module

A

d bl [ ]
| _’#
: [ II‘I ] L 1L ] 1 I 1 [ |
e N (000 000] [Dopoo L00) (000 L0O) (000 (00) (D00

Ferrite/ Ferrite bead 52 51 52 5
cod. 0907879AXX

Valve, Ultracap, sensor, and
transducer connect to EVD

mini via JST connector. = /
These connectors are
directional.

Ultracap for EVD mini

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EEV and
Ultracap

connection
E\Z/Elenl £y - : = Ultracap
(24Vac) | - Y JE connection (top
M .- Mode s 1
| : connector)

0
‘ Super Heat

EVD mini Power... note color
EVD mini Network of connector

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Devices: EVD ice



MPXone Medium +
EVD ice =

Walk in Control

| P# AX3000PS20031 |

=G *
(] %

SV SV g +

| P# Evbmuoorio |

e

1

| P Evomoliseo

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by ne other than CAREL, is severely forbidden.



Ultracap

EVD Ice is designed for superheat control

* ONLY CONTROLS SUPERHEAT

* FOR UNIPOLAR STATORS ONLY
«  115/220VAC Switching Power Supply Unipolar stator
 |P67 Rating

Ratiometric

) :
“2) ~ Pressure sensor (not included)

Serial

 -22°F to 104°F Operating Temperature
« Modbus RTU (RS-485) is standard

Communication

Power and DI

 Firmware can be updated. Contact Carel for details. Docs availab for enable

control

Integrated NTC
Sensor w/ strap

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



Freezer
Ultracap

Freezer

Freezer EVD Ice

Return (Air In) Air Sensor

Not Shown: Freezer
Discharge (Air Out) Air Sensor

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



\ 4
-

% o

L 17

-  JUUUooouuttog

marrone/ brown -L N L
blu/ blue - N P
nero/ black - DI

® 2y
verde/ green - GND

bianco/ white - Tx/Rx+ |
nero/ black - Tx/Rx- |

O V=aNe)

@

——

115-230VAC 50/60 Hz

_J

™
———~ CVSTDUMORO . s ( to user terminal €——— 18
Fft Z. [T
S ks 3= | &
—_— =] -
RS485 +——7 | 2=
pco shield shield| =9
— — 5o J5FBus 1 J4BMS
_— L
B om=] [om=]

See latest manual for further information ==
At call for cooling by the MPXone, relay NO3 (J6) closes. This activates superheat control on EVD Ice
through the integrated digital input.

L (borown) =115V, N (blue) = neutral, DI (115V black) = Cooling Activation
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Typical evap installation

« EVDice is installed on the
rear side of the evaporator.

 Networking and Regulation
Enable cabling is field
installed back to MPXone’s

80:2Z 12/9/01

one other than CAREL, is severely forbidden.
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Low Profile Evap Installation
« EVDice is installed on the
side of the evaporator
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*Closer to evaporator output
*Use conductive paste and thermal insulation

wind cable at Thermal insulation

least three times

NTC*HF;
NTC*WS*;
NTC*HP*

,',_,-.-'*
‘_—l"

—

—— 3 cable ties
Thermal grease

Evaporator outlet temperature sensor position @

LOT 2
- @<16mm

A @>16mm
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EVD mini/ice Programming

Restore Factory Defaults:

* Press all three buttons at the same time

» After 5 seconds, the display will show “rS”

* Release buttons

* You have 10 seconds to press PRG/SET "f)GASType
button for 3 seconds ¥ ,

* *™if you realize you don’t want to do this, ‘ Mod(, ,- 5
don’t press PRG/SET, and the Restore
procedure will be canceled

« At the end of a successful Restore
procedure, the controller will briefly display
two dashes, indicating the controller is
ready to be commissioned

» Display will now show one dash adjacent
to GAS Type icon.

i SU;)P Hu
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EVD mini/ice Programming

Modifying the Service parameters

The Service parameters include, in addition to the parameters for the

configuration of input 51, those corresponding to the network address,

probe readings, protectors and manual positioning. See the param. table.

Procedure:

1. press UP and DOWN together and hold for more than 5 s: the first
parameter is displayed: P1 = probe S1 reading;

repeat steps 2 to 5 to modify other parameters;
(when the parameter code is displayed) press PRG/Set and hold for
more than 2 s to exit the parameter setting procedure.

2. press UP/ DOWN until reaching the desired parameter;

3. press PRG/ Set to display the value; P '
4. press UP/ DOWN to modify the value; MOde

5. press PRG/ Set to confirm and return to the parameter code; k Super Heat

6.

7.

%EISWDE
'ﬁ"ﬂ S1 = Pressure probe
$ieren S2 = temperature probe
Fig.3.d
o Note: if no button is pressed, after around 30 s the display Defa_UIt pre.'ssure Sens_or IS If yOU Change_ th_e rgfrlgerant type
automatically returns to standard visualisation. a ratiomedtric (O-SV) Wlth a durlng COmmISSIOnlﬂg, y()u may
range of -1 — 9.3 barg need to change the type of

pressure probe

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EVD mini/ice Programming

In an emergency service situation, if you don’t
have a matching range pressure sensor, but
something close (and meets all the other sensor
characteristics), you can simply modify
Parameter S1 to match what you have.

51 |Type of probe 51 S1 = Pressure sensor
Ratiometric (OUT=0...5V) —
1=-1...4.2 barg 9=0...207 barg S2 = temperature sensor
2=04...93 barg 10=1.86...43.0 barg
3=-1...9.3 barg 11 =NTC (-50...105°C)
4=0...17.3 barg 12 = Ratiometric (OUT=0-5V) 0-60 barg ] ) _
5=085...34.2 barg |13 = Ratiometric (OUT=0-5V) 0-90 barg Default pressure sensor is a ratiometric
6=10...34.5 barg 14 = Remote pressure probe from R5485 _ ; 1 _
7 =0...45 barg 15 = Fast high temperature NTC (0-140°C) (O 5V) with a range 0f-1-9.3 barg
8=-1...128 barg (Parameter S1 = 3)

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



None of the
terminals
are labeled!

On newer

versions
the power
connector
IS ORANGE
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Note the
cable
colors!

 Black is network
 Grey is power (120V)

We expect the opposite, so
If they are crossed you will
have a bad day.
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This may
cause
issues...
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Can be used with a simple
thermostat...hello 1609-
101! Or any thermostat.

So if you have a controller go
e bad, in a pinch you might be able
to make something work.
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Devices: EVD Evo
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Necessary for Superheat Control

Pressure Transducer:
. Ratiometric 0 -5V BE SURE TO READ THE

- Electronic 4 - 20mA MANUAL!!
- Transducer Cable

Temperature Sensor
- NTC 10k @ 25°C (NTCO30HFO*)

Expansion Valve
- Bipolar Valve with Stator Auxiliary Devices
- Bipolar Valve Cable - Ultracap Module (EVD0O0O0O0OUCO)
- IP65 Connector (E2VCONOO000)
- USB/RS485 Converter (CVSTDUMORO only
for RS485/Modbus)
- USB/tLAN Converter (EVDCNVOOEO only for
tLAN)
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CAREL EXV -

4)
EVD Evo Single - Wiring Diagram 3) E,
: @® i
= d_L -1 _| shied 1.
1 | Green —f'”@f( 1L ) 4{ | a1
2 | Yellow BoVac w‘_ | |
_l\' 2AT [ 1 |F I | ]
3 Brown 20VA(*) wg w8 = '3 24 33
4 White OnooonNnnNoononoOOQnnMmH
: : L (5)
5 PC for configuration = - NET
EVDCNVOOEO zey O
6 USB/tLAN converter e 00000 OPEN
j ! CLOSE
7 | Adapter e & ——,
P | i s
8 Ratiometric pressure transducer P
9 | NTCtemperature sensor &) ToTooooooooooTo
10 | Digital 1 g 58 cowm
ioi i GESS n F 88 GNDwm
igital input g : 5
11 | Free contact %
12 | Solenoid valve
13 | Alarm signal
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CAREL E*V CAREL E*V
VALVE B VALVE A

EVD Evo Twin - Wiring Diagram |
g Diag @ @ ©
| @ J | 1
1 | Green 14 | Solenoid Valve A _ %} | ] - T ﬁ}
|
2 | Yellow 15 | Alarm Signal A ||| |- H R — ||| o |
3 | Brown 16 | Voltage-free Contact B - _'II— ,,| -
4 | White 17 | Solenoid Valve B wBg = 1324 33 a
R =7

5 PC for configuration 18 | Alarm Signal B =t ﬁ |
6 | USB/tLAN converter @ NET o E
7 | Pressure trans. A mvm OPENA - OPENE \E/ rf_g.

Tl 5 . CLOSE A CLOSE B
8 | NTC temp sensor A TRADRFE240 ™WwWin oy
9 Pressure trans. B @
10| NTCtemp sensor B L TRETRIT R

— BEEH A O o GND e
11 | Digital Input Driver A EVOCHVOOED | T L
12 | Digital Input Driver B ﬁg %l ‘
| e & —— fi
13 | Voltage-free Contact A e ! rE; = %
®

@U@D@
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TH - Pressure Inputs
SRR Inputs S1 and S3 - Accept voltage signals (0-5 V)
or current (4-20 mA)
@D EVD -volution T / \
_ o [::[]:D:’E_J Ratiometric Sensor
. (0-5 V)
At [ﬂ]iDEE? Electronic Sensor
— — /. K (4-20 mA) /
NONNNONNAANAANMAN S1 and S3 always operate with the same signal type
XNt a] =E PICK ONE PRESSURE SENSOR

TYPE!l NO MIXING!!
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1[ TEEEESREE Temp and DI Inputs

= =] =
L)
Power Supply E*™ connection A Relay A

JUuuduuuuuuuuduu

Input S2 - NTC temperature reading
or external signal voltage (0-10V)

‘ mEVD evolution ther (l) .
Input S4 - NTC temperature reading

DI1, DIZ2 IS REFERENCED One side of temp probe connects to GND
TO GND TERMINAL

IRIniainiaiaininininininininln

% i =)

GHD TR

Analog = Digital Input |— Network

NNNNNNNNNNNNANN R B

Analog = Digital Input Network

m- .| 28
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.........

oo/ Wheir = P
- ' Verde Gieen  pa
Gl Yellow - Bonca it 4_
Matrone, Brown 14 abo Yellow b
Verde/Groen [ M Marmee Saywn +-
'
. - £ -.ltA:d‘L“

v 3 g | L|1[3]2]4] = 3
= - o =

o
Power Supply EXV connection A Relay A

JUuUuuuuuuuuyuuyuyuy

Something

AREL 1 | CAREL i Carel E2V-E4V pin-out 29
I
Bianco/ White -L-'p- 7 w1 Rwi=Ru,=3602@25°C b ett eres
| I Coil W1 ]
= ] ! | o~
Giallo/ Yellow -:—r 2 ] I < of
Marrone/Brown -:—f- 3 ! canwz 3 =
Verde/Green [+—{ ! w2
___________ e e |

Should the valve works in reverse mode. swap the 2 wires of onlv one coil
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-

w2 I
v 3
=

(1 ]a]2 4]

Power Supply LE"V connection Al

[1]3]2]4a]

LE*V connection B

If using single valve
control for an EVD Evo
TWIN, the Twin must be
configured for operation

as an EVD Evo Single

m EVD evolution

OPEN OPEN
A B

CLOSE  CLOSE
A B

twin = =

AINAIAINAININIRINIAIRINIAIA

Analog - Digital Input Network
o &

x = c o

O >h dAQ o o END wa
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Crossed Wiring

« Reversing #2 (yellow) and #3 (brown) generally results in
{ © 8 & ‘J_ { 11324 r <J a very noisy valve, the display in the upper right showing

= "CLOSE", the display flashing "ALARM", and pressing the

alarm button will display "EEV motor error". Correct the

JUUUUUUUUUUUUUU wiring, and you'll see the EVD detect the correction and

| regulate the valve.

* You'll get the same "EEV motor error" alarm if you simply
disconnect the stator.

« If you reverse polarity in one pair, the valve will operate in
reverse. Correct the wiring. You can then power cycle the
controller at this point to re-zero the valve.

« CHECK YOUR CABLE!

« PROCESS OF ELIMINATION!!

EXV connection A

Power Supply

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EVD Evo - Display

v User management

There are two different levels of configuration, one for
installer (password 0022) and one for manufacturer
(password 0066). The installer can reconfigure starting
PASSWORD parameters and other parameters with multiple choice menu.

LR The manufacturer can configure all the parameters that
require numeric value. To access press “Prg”, Enter, Up/Down
Arrow to change number, Enter to set number. After last #,
press Enter to access full config menu.

@ EVD evolution
user interface

v On-line “HELP”

With manufacturer level (password 66) it is possible to show,
for each parameter, a wider description, that can help the user
to understand specific functions.

@ EVD evolution
wser interface

QQ Prg Esc * + ¢

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EVD Evo - Display

Reset or Uploading/Downloading
Parameters to the Display

™

= -,
L L~

2.10 Upload,Download and Reset parameters

- .
il Prg B b & (display)
j‘ i: Procedure:

press the Help and ENTER buttons together for 5 seconds;

o

HOI—D fOf 5 Seconds a multiple choice menu will be displayed, use UP/DOWN 1o select the
required procedure;
v load/download parameters from 3. confirm by pressing ENTER; i
- 4. the display will prompt for confirmation, press ENTER;
dlsplay 5. attheend a message will be shown to notify the operation if the operati
5. a en iessage will be shown to operation if the operation
v Reset EVD to out-of-box default was successful '
parameters = UPLOAD: the display saves all the values of the parameters on the source

controller;

You can access these functions pushing . EDQ‘E*:\I;&?::HEE display copies all the values of the parameters to the

A\Y /{4 \\‘_| 144
help/alarm and button at the = RESET: all the parameters on the controller are reston

same time for 5 seconds . values.
= Seethe table of parameters in chapter &

d to the default

[
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EVD Evo - Display

3.3 Switching between drivers (display)

Procedure:
press the Help and Enter buttons together. Switching when programming
the parameters displays the parameters for driver A and driver B on the same

screen.
f
LLiME Ll L %‘
FROBE 51
Fatiom., —1-9.2 barg Surerheat.
N HATH COHTROL L 35 K
display cablinets . R
colc oo >
— / Waluve orening 5
- 4
@ i < .
S
3
o
2
(e g g, ) \
COMNF IGURAT I0H %
FROBE =21
Falilom., —1-9.2 barg
N HATH CONTRIL L1 Short press
BACK FRESSURE EFR
| v
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EEV Driver - Wizard

v easy to configure

start-up configuration with only 4 parameters:

/“; —

evolution
interface \

—

EVD

:.'6;.
"a!
R
«
>
<

0-

|
|

Refrigerant fluid 5 application
o
§ (i
! :
3 (2 Esc 22 pro e
iy g vy 1 P@

Graphic interface allows you to select the parameter’s value
by multiple choice menu, so you can immediately
understand the meaning of the selected value.
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EEV Driver
User Access Screens (read only)

Accessed by pressing
the DOWN ARROW from
the home screen

This document and all of its contents are property of CAREL. All unauthorised use, reproduction or distribution of this document or the information contained in it, by anyone other than CAREL, is severely forbidden.



EEV Driver
User Access Screens (read only)

Accessed by pressing
the DOWN ARROW from
the home screen
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EEV Driver
User Access Screens (read only)

Accessed by pressing ¥ .
the DOWN ARROW from Jalve opening...
the home screen

Ualuve position..

HoLual unit
cool. caracily.
edulalion
selrPolnb. .
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EEV Driver
User Access Screens (read only)

Accessed by pressing

“UFarhaat. A6 7
the DOWN ARROW from é'l-::;{rl !‘::l:l:lt .................. D

the home screen temrerature...
Evaroralion i
Lemreralure.... X
Evaroralion

FIresSsSLlre... ..o
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EEV Driver
User Access Screens (read only)

Accessed by pressing r:éa;:l'r:'gﬁem

the DOWN ARROW from S2 probhe
the home screen measurensnt.......
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EEV Driver
User Access Screens (read only)

il
=

L
i

ol
:l B e

IR

On screen valve wiring
diagram

EVD evolution
user interface
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EEV Driver
User Access Screens (read only)

0J ) =r

. - » - » -l '- l-l
N - v -y -
..

On screen sensor wiring
diagram

lution \
. .

D evo
interfac

:'D
v
«Q
iy
«
>
L

0
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Pressure probes not on the list?

® Probes S1 and S3 must be of the same type : Ratiometric (0-5V) or 4-20mA
® Itis possibleto use pressure transducers not on the list.

o Under manufacturer menu ( Password 0066)

BE SURE TO READ THE
MANUAL!!

o Probes
n Minimum value

n Maximum value

o  S1/S3 configuration: User defined.

m It will respect the type of probe configured during wizard.
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B ki e B Custom Valve settings

FessobbbebEbEELS

Driver can be set to control just about any
bipolar valve provided you know:
Sursiseaios - EEV Min Steps

19.7 K _ « EEV Max Steps
fegrtyra . . « EEV Closing Steps (total, not %)

O at| ik « EEV Step Rate (shown as Hz, which is just

steps per second
=l « EEV Nominal Current

 EEV Holding Current

EVD evolution
user interface

mEEEEEREREARRRAN  Duty Cycle
¥ BE SURE TO READ THE

MANUALI!!
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Troubleshooting

Issue : Valves will not open, even though no alarms are present:

Possible Cause: Verify power supplied to the controller. Should be 24 volts AC. If DC is applied, controller thinks it's on battery and
valves remain closed. Switch to AC, or change ‘Power supply mode’ parameter to 1. Driver will then operate normally on AC power.

Also verify power is on terminals G and GO. If applied to VBAT, valves will remain closed

Issue : One or both valves remain closed, no alarms present
Possible Cause: DI1 (for valve A) and DI2 (for valve B) must be connected to ground for valve to operate. Either jumper to the GND

terminal, or run through a thermostat relay to GND.

Issue : EEV motor error

Possible Cause: Verify that the valve cable is connected to the driver, and cable to the valve. Check coil status

Issue : Valve seems to operate opposite; closes when SH is high, opens when SH is low

Possible Cause: The valve may be wired backwards, without causing an EEV error. Refer to correct wiring connections above.
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Troubleshooting

Issue : No errors, valves are operating, however one or the other may slowly drift towards full open or full closed, not
regulating SH well.

Possible Cause: Verify that pressure sensor on S1 and temp sensor on S2 are reading press. and temp (respectively) of coil that valve A
Is supplying. Also verify that pressure sensor on S3 and temp sensor on S4 are reading press and temp (respectively) of coil that valve B
Is feeding. This may need to be done by disconnecting the terminal blocks and verifying continuity. If the valves or sensors become

swapped, it can cause all readings to look correct, however the driver gets confused and does not regulate well or at all.
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