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Safety precautions
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Internal installation
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External installation
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1.1
Safety p

recau
tio

n
s

D
an

g
er

H
azardous electrical voltage! The term

inal blocks are live and m
ay

cause death through electric shock. A
ll pow

er supplies m
ust be isola-

ted before electrical installation is started.

W
arn

in
g

Before m
aking any electrical w

ork, turn off the pow
er supply connec-

ted to the heat pum
p.

W
arn

in
g

Electrical installation m
ay only be carried out by an authorized electri-

cian and m
ust follow

 applicable local and national regulations (IEC
60335-2-40).

W
arn

in
g

Risk of personal injury! Children are not perm
itted to play w

ith the
product.
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2.1
C

o
m

p
o

n
en

ts an
d

 h
ard

w
are

Com
ponents included in kit:

1.
EM

3 card
2.

M
ounting screw

s EM
3 card

3.
M

ounting plate (preinstalled in enclosure w
ith spacer supports)

4.
Screw

s for m
ounting plate

5.
Enclosure

6.
M

ounting brackets
7.

Screw
s for m

ounting brackets
8.

Sealing plugs
9.

W
iring decal

Required/optional com
ponents not included:

1.
Enclosure connectors (optional)

2.
Sealing plugs

3.
Pow

er and signal cables
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3
In

stallatio
n

3.1
G

en
eral in

fo
rm

atio
n

G
en

eral in
fo

rm
atio

n

The EM
3 m

odule can be installed internally inside the heat pum
p or externally in a separate enclosure.

Installation m
ust be m

ade in an indoor environm
ent.

3.2
In

tern
al in

stallatio
n

For internal installation of EM
3, see the below

 picture of the electrical cabinet in the heat pum
p for correct placem

ent.
Follow

 the instructions in the chapter regarding connecting pow
er supply and M

odbus com
m

unication to set up EM
3 w

ith the BM
-card.

1.
Placem

ent for EM
3

2.
BM

-card

3.3
Extern

al in
stallatio

n
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3.3.1
En

clo
su

re

The enclosure can be m
ounted to the w

all by putting the screw
s through the back plane of the enclosure (m

arked positions inside the
enclosure) or by using the m

ounting brackets on the corners of the enclosure.

1.
M

ounting plate
2.

Screw
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1.
Enclosure

2.
Knock out panel

3.
Sealing plug

4.
Screw

5.
Sealing plug for screw

 holes
6.

M
ounting bracket

7.
Screw

 for m
ounting bracket

If m
ore than one enclosure is to be used for the installation it is possible to interconnect a num

ber of enclosures w
ith couplers (not

included).

1.
Enclosure connector
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3.3.2
W

irin
g

, m
o

u
n

tin
g

 p
late an

d
 EM

3

1. Rem
ove the knock out panels as required for routing the w

iring into the enclosure.

2. Put sealing plugs on the cables and route all cables into the enclosure. Cut aw
ay the outer insulation layer on the cables just inside the

enclosure to facilitate easier routing and connection ot the w
ires to the EM

3 unit term
inals. M

ake sure you leave enough w
ire length

inside the enclosure to ensure tension free connections on the EM
3 term

inals and press the sealing plugs into the holes in the enclosure.

A
. Cut the outer insulation just inside of the enclosure.

B. Leave enough w
ire length to ensure tension free connections.

3. Fit the EM
3 unit onto the plastic PCB spacer supports on the m

ounting plate and press dow
n on the EM

3 unit so that the spacer
supports locks on to the circuit board. Secure the EM

3 unit to the m
ounting plate w

ith the tw
o screw

s.

1. EM
3 unit

2. Screw
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4. The function sw
itch in the center of the EM

3 unit is by default set to the 0 (zero) position and the jum
per sw

itch to the right of it is set
to open position (jum

per is not m
ounted on both pins).

O
n

ly in Legacy configurations (ID
:10-17) should the jum

per be m
ounted on both pins!

M
ake sure the function sw

itch correlates w
ith the sam

e ID
 num

ber as the respective function that is configured w
ith the EM

3. Connect
the pow

er supply w
ires betw

een X
54-X

56 (EM
3) and X

13-X
15 (B

M
-card

). Connect the M
odbus w

ires betw
een M

B
a1 (EM

3) and Ex-
p

an
sio

n
 M

b
a2 (B

M
-card

) as show
n in the picture below

.

In the event of m
ore than one EM

3-card active in the sam
e installation, connect the com

m
unication w

ires from
 M

B
a2 (EM

3) on the first
card to M

B
a1 (EM

3) on the second card, etc. A
s show

n in the picture below
.
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5. Term
ination of a com

m
unication netw

ork is needed w
henever the M

odbus connection is used. This to ensure that the receiver is
getting the m

axim
um

 signal pow
er, by m

atching the characteristic im
pedance of the cabling using term

ination jum
pers on each end of

the com
m

unication netw
ork.

Below
 is a schem

atic exam
ple of a series of accessories and w

here to put the term
ination jum

pers accordingly:

MBa-

MBa+

GND

MBa-

MBa+

GND

MBa-

MBa+

GND

MBa-

MBa+

GND

MBa-

MBa+

GND

MBa-

MBa+

GND

B
M

-C
a

rd
E

M
3

-T
W

C
/W

C
S

E
M

3
-C

o
o

lin
g

T
e

rm
in

a
tio

n
T

e
rm

in
a

tio
n

E
M

3
-P

o
o

l
E

M
3

-L
e

g
a

c
y

 1
E

M
3

-L
e

g
a

c
y

 2

Locate the term
ination jum

per on the EM
3-card from

 the below
 picture:

E
M

3

U
9

4
U

9
3

U
9

2
U

9
1

T
8

7
T

8
6

T
8

5
T

8
4

T
8

3
T

8
2

T
8

1

2
4

A
C

+
 

-
+

 
-

+
 

-
+

 
-

(out) (in)

G
N

D

D
-

D
+

2
4

A
C

0
-1

0

G
N

D

2
4

A
C

0
-1

0

G
N

D

Y
 N

 L
1

Y
 N

 L
1

L
 

N
L

 
N

L
 

N

N N NL1 L1 L1

2
 

3
 

G
N

D
1

C
L

1

Y

X56X55

AO73AO72

0

1

23

4

6

7 8

9

5

L
 

N

NL1

N
 L

1

G
N

D

0
-1

0

2
4

A
C

D
+

D
-

G
N

D
MBa2 MBa1

T
R

6
7

F
R

6
1

F
R

6
2

F
R

6
3

F
R

6
4

T
R

6
5

T
R

6
6

D
9

5
D

9
6

R53

AO71

R52R51 X54

 The jum
per is activated on the EM

3-card

 The jum
per is N

O
T activated on the EM

3-card
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Su

p
p

o
rted

 fu
n
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4.1
Su

p
p

o
rted

 fu
n

ctio
n

s

M
ax load on 230V feeding relays (m

arked "FR..") or potential free relays (m
arked "R..") is 230W

 w
ith norm

al m
otors. M

ax 850W
 w

ith soft
starting loads.
M

ax total load on EM
3 is 5A

.
M

ax load on TRIA
C output (m

arked "TR") = 10VA
Total m

ax load on 24V supply to supply m
ixing valve actuators: 21VA

IM
P

O
R

TA
N

T! Requires G
enesis softw

are version 7.01 or later. Please note that a restart of the control system
 is required for the installa-

tion to establish com
m

unication betw
een the heat pum

p and the Expansion m
odule. This is indicated by the follow

ing icon in the dis-
play top bar (the sam

e sym
bol is used in "O

perating m
ode" in the display to execute a restart):

List of supported functions:

▪
ID

:1 TW
C/W

CS
▪

ID
:2 D

istribution circuit 2 &
 3

▪
ID

:3 D
istribution circuit 4 &

 5
▪

ID
:4 Cooling

▪
ID

:5 Pool
▪

ID
:10-17 Legacy (Jum

per M
U

ST be on both pins as show
n in the picture to the right)

▪
Control of internal brine pum

ps (only available w
ith ID

:1-5)
▪

Start of external brine pum
p, 0-10V (U

sed w
ith ID

:1)

ID
: 1

-5
ID

: 1
0

-1
7

(+
1

0
)

0

1

23

4

6

7 8

9

5

G
lossary for abbreviations printed on the EM

-card:

▪
X

: Pow
er supply (in and out, 230VA

C)
▪

R: Potential free relay
▪

FR: Feeding relay (230VA
C)

▪
TR: TRIA

C output (230VA
C)

▪
M

B
a1: M

odBus com
m

unication in
▪

M
B

a2: M
odbus com

m
unication out

▪
A

O
: A

nalogue out
▪

C
L: Current lim

iter
▪

U
: U

niversal input (analogue/digital)
▪

D
: D

igital input
▪

T: Tem
perature sensor input (PT1000)

▪
Fu

n
ktio

n
s ID

: ID
 selector

▪
M

B
a TER

M
: Term

ination jum
per
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4.1.1
Fu

n
ctio

n
 ID

: 1, TW
C

/W
C

S

TW
C

E
M
3
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TW
C

Table item
 num

ber
Term

inal
D

escription
TW

C
31

FR61
Circulation pum

p (H
W

C)
X

56
T82

Sensor H
W

C return line
X

63
T81

Sensor hot w
ater

X
75

A
O

71
M

ixing valve H
W

X
115

R51
A

uxiliary heater hot gas boiler
X

180
T83

Tank sensor TW
C (hot gas boiler)

X
184

TR65
Reversing valve hot gas boiler

X

TW
C

 - Tap
 W

ater C
o

n
tro

l
The TW

C function regulates the tem
perature in the end tank and the outgoing hot w

ater (m
ixing valve (75) is required).

The m
ixing valve keeps the desired set value on the outgoing hot w

ater.
A

n auxiliary heater (115) can be activated/deactivated if the tem
perature in the end tank (180) goes above or under the set value.

The H
W

C circulation pum
p (31) is in constant drive and the Sensor H

W
C return line (56) is used only for m

onitoring.

TW
C

 w
ith

 h
o

t g
as fu

n
ctio

n
ality

This function is used to sw
itch the hot gas charge (184) betw

een the end tank and the storage tank (requires an installed hot gas pum
p

and that hot gas is activated in the display).
W

hen the tem
perature in the end tank exceeds the set value (default 80°C), the storage tank is connected.

The m
ixing valve sw

itches back if:

▪
the end tank goes below

 70°C
▪

or if the tem
perature goes below

 the stop tem
perature for TW

C + 3°C (to avoid starting the auxiliary heater)
▪

or if the tem
perature in the storage tank gets higher than 85°C

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate TW

C and H
ot G

as
3.

G
o to SETTIN

G
S/TW

C and enable TW
C

4.
G

o to SETTIN
G

S/H
O

T G
A

S and enable H
ot gas and directional valve function
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5.
M

ake desired settings and save
6.

Restart the heat pum
p and check functionality

TW
C

 - A
n

tileg
io

n
ella

W
ith the TW

C the antilegionella function is scheduled to activate the auxiliary heater in the end tank, w
henever the dem

and for antile-
gionella is active.

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate TW

C
3.

G
o to SETTIN

G
S/TW

C and turn on function
4.

M
ake desired settings and save

5.
Restart the heat pum

p and check functionality
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W
C

S - W
ater C

h
arg

e System

E
M
3
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W
C

S
Table item

 num
ber

Term
inal

D
escription

W
CS

35
FR62

Circulation pum
p (W

CS)
X

54
T86

Sensor (W
CS)

X
73

A
O

72
Control valve W

CS
X

343
U

94
External W

CS start
X

W
C

S - W
ater C

h
arg

e System

The W
CS function controls the hot w

ater tank charge tem
perature by regulating the return line tem

perature (54) w
hen hot w

ater pro-
duction is active. W

hen hot w
ater production is active the circulation pum

p (35) w
ill run and the m

ix valve w
ill regulate the return line

tem
perature (54) according to the desired tem

perature setpoint. The valve w
ill close if the tem

perature at (54) drops and reversed if the
tem

perature rises. M
inim

um
 opening degree for the C

o
n

tro
l valve W

C
S (73) is set default to 15%

 and can be changed in the display.

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate W

CS
3.

G
o to SETTIN

G
S/W

CS and turn on function
4.

M
ake desired settings and save

5.
Restart the heat pum

p and check functionality

W
C

S w
ith

 h
o

t g
as circu

it

The W
CS hot gas function is used for charging the hot w

ater w
ith the hot gas circuit w

hen a regular hot w
ater tank production does not

run. The W
CS function starts w

hen a hot gas pum
p is running. In a prim

ary/secondary system
 solution the hot gas pum

ps on the secon-
daries are also considered. The W

CS function stops w
hen all hot gas pum

ps in the system
 has stopped running.

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate W

CS
3.

G
o to SETTIN

G
S/IN

STA
LLA

TIO
N

 and activate H
ot gas

4.
G

o to SETTIN
G

S/H
O

T G
A

S and enable H
ot gas

5.
G

o to SETTIN
G

S/W
CS and enable W

CS and turn on the W
CS hot gas function

6.
M

ake desired settings and save
7.

Restart the heat pum
p and check functionality

In
stallatio

n
 G

u
id

e
Exp

an
sio

n
 M

o
d

u
le 3 (EM

3)

Therm
ia A
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W
C

S an
d

 TW
C

 (w
ith

 h
o

t g
as fu

n
ctio

n
ality)

E
M
3

In
stallatio

n
 G

u
id
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sio

n
 M
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u
le 3 (EM

3)

A
CEM
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W
C

S an
d

 TW
C

Table item
 num

ber
Term

inal
D

escription
31

FR61
Circulation pum

p (H
W

C)
35

FR62
Circulation pum

p (W
CS)

48
T84

Sensor external brine in
49

T85
Sensor external brine out

54
T86

Sensor (W
CS)

56
T82

Sensor H
W

C return line
63

T81
Sensor hot w

ater
73

A
O

72
Control valve W

CS
75

A
O

71
M

ixing valve H
W

115
R51

A
uxiliary heater hot gas boiler

172
R52

A
uxiliary circulation pum

p (brine)
172

A
O

73
A

uxiliary circulation pum
p (brine)

176
R53

External heater burn out pum
p (D

ynam
ic allocation I/O

)
180

T83
Tank sensor TW

C (hot gas boiler)
184

TR65
Reversing valve hot gas boiler

343
U

94
External W

CS start
345

D
95

Start internal brine
444

D
96

External alarm
 (D

ynam
ic allocation I/O

)

W
C

S an
d

 TW
C

 (w
ith

 h
o

t g
as fu

n
ctio

n
ality)

W
CS w

ith hot gas charge and end tank (TW
C).

In
stallatio

n
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u
id

e
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sio
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This function is used to charging hot w
ater via the hot gas circuit into an end tank w

hen ordinary hot w
ater production is not active. The

hot gas circuit w
ill charge the end tank as long as the tem

perature in the end tank has not reached the m
axim

um
 allow

ed tem
perature

(adjustable in the display).

W
hen the m

axim
um

 allow
ed tem

perature is reached, the reversing valve for the hot gas boiler (184) shifts to charge the storage tank via
the W

CS valve. W
hen the valve for hot gas shifts, the W

CS control starts to charge the storage tank w
ith the hot gas circuit.

Functions needed to be activated:

▪
W

CS
▪

TW
C

▪
W

CS hot gas functionality (activated in the W
CS m

enu in the display)
▪

H
ot gas (activated in the hot gas m

enu in the display)

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate W

CS
3.

G
o to SETTIN

G
S/IN

STA
LLA

TIO
N

 and activate TW
C

4.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate H

ot gas
5.

G
o to SETTIN

G
S/W

CS and enable W
CS and turn on the W

CS hot gas function
6.

G
o to SETTIN

G
S/H

O
T G

A
S, enable H

ot gas and activate Reversing valve hot gas enable
7.

M
ake desired settings and save

8.
Restart the heat pum

p and check functionality

In
stallatio

n
 G

u
id

e
Exp

an
sio

n
 M

o
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u
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4.1.2
Fu

n
ctio

n
 ID

: 2, D
C

 2-3

D
istrib

u
tio

n
 circu

it 2 (exam
ple)

In
stallatio

n
 G

u
id

e
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sio

n
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Table item
 num

ber
Term

inal
D

escription
185

TR65
Reversing valve cooling m

ode (distribution circuit 2)
185

TR66
Reversing valve cooling m

ode (distribution circuit 3)
207

A
O

71
Shunt (distribution circuit 2)

207
A

O
72

Shunt (distribution circuit 3)
208

T81
Supply line sensor (distribution circuit 2)

208
T83

Supply line sensor (distribution circuit 3)
209

FR61
Circulation pum

p (distribution circuit 2)
209

FR62
Circulation pum

p (distribution circuit 3)
210

T82
Return line sensor (distribution circuit 2)

210
T84

Return line sensor (distribution circuit 3)
422 —

> M
ba2

U
91(+/-), U

92(+)
D

ew
point sensor (tem

p/hum
idity) (distribution circuit 2)

422 —
> M

ba2
U

93(+/-), U
94(+)

D
ew

point sensor (tem
p/hum

idity) (distribution circuit 3)

D
istrib

u
tio

n
 circu

its 2-3

In heating system
s w

here there is a need of a separately controlled heating circuit (in addition to the open m
ain circuit) w

ith a low
er

heat curve, it is possible to control a separate circuit (m
ixing valve (207), tem

perature sensor (208) and circulation pum
p ( 209) ) w

ith a
low

er set heat curve.

D
istribution circuits 2-5 are used for distributing heating or cooling. Choose w

hich function to support in the display.
It is possible to connect a room

 sensor to control the tem
perature for either heating or cooling function (sold as separate accessory). If

used w
ith a cooling functionality it is possible, and advisable, to also connect a dew

point sensor (422).

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate D

istribution circuit 2/3
3.

G
o to SETTIN

G
S/M

IX VA
LVES and turn on the function for the distribution circuit that is installed

4.
M

ake desired settings and save
5.

Restart the heat pum
p and check functionality

In
stallatio

n
 G

u
id

e
Exp

an
sio

n
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o
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u
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D
istrib

u
tio

n
 circu

its w
ith

 co
o

lin
g

 fu
n

ctio
n

ality

W
ith D

istribution circuits 2-5 there is also possible to control a tem
perature sensor (108), a circulation pum

p (109) and shunt valve (107)
for cooling. The shunt then regulates tow

ards a fixed tem
perature (can be adjusted in the display).

There is also an autom
atic m

ode that can be activated. In this m
ode, the shunt autom

atically adjusts itself betw
een heating and cooling,

depending on the season. A
 relay output (185) is activated w

hen in cooling season and deactivated w
hen in heating season.

7
7

7

1
2
1
1
2
2

1
1
1

1
8
5

2
3

5
0

5
1

2
0
7
2
0
9

2
0
8
2
1
0

4
6

2
0
7

2
0
9

2
0
8
2
1
0

1
9

7
5

8
2

3
1

1
1
5

8
3

8
2

8
3

5
3

1
8

5
6

1
8
0

1
8
4

4
5

6
3

1
8
5

E
M
3
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4.1.3
Fu

n
ctio

n
 ID

: 3, D
C

 4-5

For system
 solutions and setup, see D

istribution circuit 2-3

Table item
 num

ber
Term

inal
D

escription
185

TR65
Reversing valve cooling m

ode (distribution circuit 4)
185

TR66
Reversing valve cooling m

ode (distribution circuit 5)
207

A
O

71
Supply line sensor (distribution circuit 4)

207
A

O
72

Supply line sensor (distribution circuit 5)
208

T81
Supply line sensor (distribution circuit 4)

208
T83

Supply line sensor (distribution circuit 5)
209

FR61
Circulation pum

p (distribution circuit 4)
209

FR62
Circulation pum

p (distribution circuit 5)
210

T82
Return line sensor (distribution circuit 4)

210
T84

Return line sensor (distribution circuit 5)
422 —

> M
ba2

U
91(+/-), U

92(+)
D

ew
point sensor (tem

p/hum
idity) (distribution circuit 4)

422 —
> M

ba2
U

93(+/-), U
94(+)

D
ew

point sensor (tem
p/hum

idity) (distribution circuit 5)
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stallatio
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4.1.4
Fu

n
ctio

n
 ID

: 4, C
o

o
lin

g

C
o

o
lin

g
 to

w
ard

s b
o

reh
o

le
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C
o

o
lin

g
 to

w
ard

s ch
iller
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Table item
 num

ber
Term

inal
D

escription
38

FR61
Circulation pum

p (cooling circuit)
39

FR62
Circulation pum

p (heat dum
p)

57
T84

Return line sensor cooling tank
58

T81
Supply line sensor cooling circuit

59
T83

Sensor cooling tank
61

T86
Return line sensor heat dum

p
74

A
O

71
Shunt valve cooling circuit

76*
TR67

Reversing valve heat dum
p

78
TR66

Reversing valve cooling
79

TR65
Reversing valve active cooling

119
FR63

Control signal dry cooler
119

A
O

72
Control signal dry cooler

181
T82

Return line sensor (cooling circuit)
182

T85
Supply line sensor heat dum

p
251*

A
O

73
Shunt valve heat dum

p
422 —

> M
ba2

U
91(+/-), U

92(+)
D

ew
point sensor

* R
eversin

g
 valve h

eat d
u

m
p (76) O

R Sh
u

n
t valve h

eat d
u

m
p (251) is used in this position.
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C
o

o
lin

g
 (p

assive/active)

W
ith the Passive/active cooling function, the heat pum

p can control and produce passive cooling w
hen the brine tem

peratures are suffi-
ciently low

, but also actively use the com
pressor to produce active cooling (and dum

p excess heat to brine or a surplus chiller if no other
heat dem

and is active.

Controls:

▪
Shunt valve cooling circuit (74)

▪
Circulation pum

p (cooling circuit) (38)
▪

Reversing valve cooling (78)
▪

Reversing valve active cooling (79)
▪

Reversing valve heat dum
p (76) o

r Shunt valve heat dum
p (251)

▪
Control signal dry cooler (119)

C
o

o
lin

g

The Sh
u

n
t valve co

o
lin

g
 circu

it (74) is regulated to keep a fixed desired value for the supply line tem
perature out on the system

. The
valve opens to decrease/cool if the outgoing supply line tem

perature rises, and it w
ill increase/heat if the supply line tem

perature falls. If
the dew

point function is activated (requires an installed dew
point sensor), this is calculated based on the indoor room

 tem
perature and

the relative dew
point. The highest desired value of set room

 tem
perature and dew

point plus 2°C becom
es the desired value for the

Sh
u

n
t valve co

o
lin

g
 circu

it (74). C
ircu

latio
n

 p
u

m
p

 (co
o

lin
g

 circu
it) (38) runs according to seasonal stop or perm

anent settings.

P
assive co

o
lin

g
: If the Sen

so
r co

o
lin

g
 tan

k (59) tem
perature goes over the set value, the R

eversin
g

 valve co
o

lin
g (78) is activated and

the brine fluid circulates through the cooling tank and back to the bore hole or collector circuit.

A
ctive co

o
lin

g
: If the Sen

so
r co

o
lin

g
 tan

k (59) is w
arm

er than the bore hole tem
perature, the R

eversin
g

 valve active co
o

lin
g (79) is

activated w
hen the tem

perature in the cooling tank is unable to go below
 the desired tem

perature of the Sen
so

r co
o

lin
g

 tan
k (59). The

com
pressor w

ill then start to execute active cooling. The energy uptake is rem
oved from

 the borehole and the heat pum
p now

 draw
s

the energy from
 the cooling tank.

H
eat d

u
m

p
 to

 b
o

re h
o

le o
r C

o
n

tro
l sig

n
al d

ry co
o

ler (ch
iller) (119)

In the need of energy dum
p during active cooling, w

hen there is now
here to m

ake use of the excessive energy, the C
ircu

latio
n

 p
u

m
p

(h
eat d

u
m

p
) (39) starts and the R

eversin
g

 valve h
eat d

u
m

p
* (76) sw

itch from
 heating to heat dum

p to bore hole or an additional
cooling battery. W

hen a cooling battery is activated it w
ill adjust to keep the set value for the R

etu
rn

 lin
e sen

so
r h

eat d
u

m
p (61).

The receiving unit (cooling battery) m
ust be able to handle a 0-10V signal to function. The signal w

ill increase if the tem
perature for

R
etu

rn
 lin

e sen
so

r h
eat d

u
m

p (61) increases and vice versa.
* It is also possible to use Sh

u
n

t valve h
eat d

u
m

p (251). Then the excessive heat can be distributed betw
een bore hole/chiller and the

heating system
 sim

ultaneously w
hen there is a heat dem

and.

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate CO

O
LIN

G
3.

G
o to SETTIN

G
S/CO

O
LIN

G
 and turn on function

4.
M

ake desired settings and save
5.

Restart the heat pum
p and check functionality
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4.1.5
Fu

n
ctio

n
 ID

: 5, P
o

o
l

P
o

o
l so

lu
tio

n
 1

3
4
2

E
M
3
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P
o

o
l so

lu
tio

n
 2

6
0

1
8
3

1
0
1

3
2

2
5
0

3
4
2

E
M
3

In
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n
 G

u
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e
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o
d
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A
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P
o

o
l so

lu
tio

n
 3

7
7

5
0

2
3

1
2
1
1
2
2

1
1
1

1
0
3

6
0

1
8
3

1
0
1

3
4
2

E
M
3
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Table item
 num

ber
Term

inal
D

escription
32

FR61
Circulation pum

p (pool)
60

T82
Sensor pool

101
TR65

Reversing valve pool
183

T81
Supply line sensor pool

250
A

O
71

Shunt pool circuit
342

U
94

External pool off

The purpose of this function is to control and m
aintain a constant tem

perature for sw
im

m
ing pool or sim

ilar.

The heat pum
p w

ill determ
ine the need for pool heating by the Sen

so
r p

o
o

l (60). W
hen the pool heating starts, the R

eversin
g

 valve
p

o
o

l (101) w
ill direct the flow

 tow
ards the pool heat exchanger and the heat pum

p w
ill then produce pool heating. Pool heating w

ill
stop w

hen the tem
perature read value has increased w

ith the pool hysteresis value (or w
hen the pool tim

e is exceeded).

Required connections:

▪
230V reversing valve

▪
PT-1000 tem

p sensor pool return tem
p is used for pool control

▪
Pool equipm

ent (e.g. heat exchanger, pum
ps etc.)

O
ptional accessories:

▪
T1000 tem

p sensor for pool supply (183). N
ot used for control, only a read value in the display

▪
O

ptional external "pool off" function (342), controlled via digital input from
 e.g. circuit breaker (norm

ally open)

Settin
g

s d
escrip

tio
n

:
D

esired
 p

o
o

l retu
rn

 tem
p

eratu
re: Target (m

edian) tem
perature from

 pool return sensor.
P

o
o

l h
ysteresis: Total perm

itted deviation for start/stop heating (offset from
 desired pool tem

perature.)
D

esired
 ch

arg
e tem

p
: Target tem

perature for heat pum
p supply line. (Calculation/selection of com

pressor speed is based on heat
pum

p supply line tem
perature.)

C
o

m
p

resso
r m

ax/m
in

 g
ear: Com

pressor speed range perm
itted for pool, m

ay be used to optim
ize perform

ance.
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P
o

o
l tim

e: M
ax pool tim

e w
hen other conflicting dem

ands arises (such as heating/hot w
ater dem

ands), in heating season m
ax 3,5

hours.
G

ear sh
ift d

elay: D
elay tim

e for changing com
pressor speed.

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate Pool

3.
G

o to SETTIN
G

S/PO
O

L and turn on function
4.

M
ake desired settings and save

5.
Restart the heat pum

p and check functionality

In
d

ivid
u

al p
o

o
l, p

rim
ary/seco

n
d

ary so
lu

tio
n

E
M
3
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Table item
 num

ber
Term

inal
D

escription
32

FR61
Circulation pum

p (pool)
60

T82
Sensor pool

183
T81

Supply line sensor pool
186

TR9 (Connect to internal BM
 card on heat pum

p)
Reversing valve individual pool

250
A

O
71

Shunt pool circuit
342

U
94

External pool off

This function supports the control of pool heating in a prim
ary/secondary system

 using dedicated heat pum
ps. The heat pum

p(s) to
support this m

ust have the reversing valve for individual pool installed, R
eversin

g
 valve in

d
ivid

u
al p

o
o

l (186). This valve should N
O

T
be connected to the EM

3 card, but instead to the internal BM
 card to term

inal TR
9, in order for the heat pum

p(s) to produce pool heat-
ing individually (the prim

ary heat pum
p, as w

ell as one or m
ore secondary heat pum

ps, can be set up to control the individual pool
heating as long as they m

eet these criteria). Below
 are instructions to set up the prim

ary/secondary heat pum
p(s) so that they can com

-
m

unicate as intended. A
 prim

ary/secondary connection needs to be setup before setting up the individual pool functionality.

Setting up the prim
ary heat pum

p:
1.

Login: Press padlock, 607080 and confirm
2.

G
o to SETTIN

G
S/IN

STA
LLA

TIO
N

 and activate Pool
3.

G
o to SETTIN

G
S/PO

O
L and press En

ab
le P

o
o

l and *En
ab

le p
o

o
l o

n
 p

rim
ary

4.
M

ake desired settings and save
5.

Restart the heat pum
p and check functionality

*(If the prim
ary heat pum

p is dedicated to m
ake pool heating in a prim

ary/secondary system
, this sw

itch needs to be activated)

Setting up a secondary heat pum
p:

1.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate Pool

2.
G

o to SETTIN
G

S/PO
O

L and press En
ab

le P
o

o
l

3.
M

ake desired settings and save
4.

Restart the heat pum
p and check functionality
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4.1.6
Fu

n
ctio

n
 ID

: 10-17, Leg
acy

Exam
ple on how

 to structure Prim
ary/Secondary installations:

Legacy 1 

Legacy 2 
2

Legacy 3 

Legacy 4 
2

Legacy 5 

Legacy 6 
2

Leg
acy (exam

ple)
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Table item
 num

ber
Term

inal
D

escription
77

TR65
Reversing valve hot w

ater (Legacy 1)
77

TR66
Reversing valve hot w

ater (Legacy 2)
341

R51
Start signal (Legacy 1)

341
R52

Start signal (Legacy 2)
344

U
92

A
larm

 relay (Legacy 1)
344

U
94

A
larm

 relay (Legacy 2)
403

D
95

O
perating pressure sw

itch (Legacy 1)
403

D
96

O
perating pressure sw

itch (Legacy 2)
405

T81
Radiator out sensor (Legacy 1)

405
T83

Radiator out sensor (Legacy 2)
412

T82
Brine out sensor (Legacy 1)

412
T84

Brine out sensor (Legacy 2)
432

U
91

Signal com
pressor in operation (Legacy 1)

432
U

93
Signal com

pressor in operation (Legacy 2)

1.
Legacy: Set unique num

ber of the legacy heat pum
p (1-16).

2.
EM

3: Set the correlating ID
 for the EM

3. A
djusted w

ith the ID
-selector on the PCB.

3.
kW

: Set the estim
ated output of the legacy heat pum

p. For ow
n reference only, does not affect anything.

4.
Choose w

hich functions to support.
5.

Choose betw
een 1 or 2. Each EM

3-card supports up to tw
o legacy heat pum

ps.
6.

D
iscard installation.

7.
A

dd legacy heat pum
p.

ID
: 1

0
-1

7

(+
1

0
)

0

1

23

4

6

7 8

9

5

Fu
n

ctio
n

 d
escrip

tio
n

, Leg
acy co

n
tro

l (h
eat p

u
m

p
s n

o
t u

sin
g

 G
en

esis co
n

tro
l)

W
Ith Legacy functionality it is possible to control one or m

ore external heat pum
ps, that don't have a G

enesis control system
, w

ith a
M

ega heat pum
p as a Prim

ary unit.
W

henever there is a dem
and to start the legacy heat pum

p this is done w
ith a Start sig

n
al (Leg

acy) (341). W
hen the dem

and is no
longer active, the signal stops.
If there is a Sig

n
al co

m
p

resso
r in

 o
p

eratio
n (432) installed, this is connected to term

inal U
91 (or U

93 for a second legacy heat pum
p)

and is m
onitored by the m

ain heat pum
p.

A
larm

 relay (344), if installed, is connected to U
92 (or U

94 for a second legacy heat pum
p) and is m

onitored by the m
ain heat pum

p.
B

rin
e o

u
t sen

so
r (Leg

acy 1 an
d

 2) (412) and R
ad

iato
r o

u
t sen

so
r (Leg

acy 1 an
d

 2) (405) are only for reading values. They show
 the

outgoing tem
peratures for condensor and collector.

Com
m

ission after installation:

1.
Login: Press padlock, 607080 and confirm

2.
G

o to SETTIN
G

S/IN
STA

LLA
TIO

N
 and activate Prim

ary/Secondary
3.

G
o to SETTIN

G
S/"Prim

ary/Secondary" and turn on function

In
stallatio

n
 G

u
id

e
Exp

an
sio

n
 M

o
d

u
le 3 (EM

3)

A
CEM

301IG
0402

Therm
ia A

B
36



4.
M

ake desired settings and save
5.

Restart the heat pum
p and check functionality

4.1.7
C

o
n

tro
l o

f in
tern

al b
rin

e p
u

m
p

 o
n

 extern
al sig

n
al

In
tern

al b
rin

e p
u

m
p

 o
n

 extern
al sig

n
al (ID

:1-5)
In applications w

here e.g. cooling is achieved by a separate system
 (not controlled by the heat pum

p), the internal brine pum
p can be

activated (345) on external com
m

and using EM
3:1-5, not available w

ith EM
3:10-16 (Legacy). The digital in (open/closed loop) w

ill then
activate the internal brine pum

p w
hen required. The internal brine pum

p w
ill run w

hen the control signal loop is closed.

4.1.8
Start o

f extern
al b

rin
e p

u
m

p
 0-10V

Start o
f extern

al b
rin

e p
u

m
p

 (EM
3 ID

:1)

7
7

7

E
M
3
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7
7

7

1
4
5

6
7

1
1
1

7
1

1
2
4

E
M
3
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Table item
 num

ber
Term

inal
D

escription
48

T84
Sensor external brine in

49
T85

Sensor external brine out
172

A
O

73
A

uxiliary circulation pum
p (brine)

172
R52

A
uxiliary circulation pum

p (brine)

0-10V control of external brine pum
p/groundw

ater pum
p (EM

3 ID
:1).

Requires tw
o sensors connected to brine in (48) and brine out (49). O

utput (0-10V) is connected to A
O

73 (172). If an on/off signal is
required, use relay R52 on EM

3 for potential free signal or FR4 on BM
 for 230V signal.

▪
W

hen the external brine pum
p is active, the pum

p regulates the external brine delta according to the desired delta setting. The
delta refers to the external brine in and out tem

perature. In the case of a flow
 guard error, the external brine pum

p w
ill stop.

▪
In

term
ed

iate exch
an

g
er (O

n
) - The external brine pum

p starts w
hen the internal brine pum

p is running or, in the case of a pri-
m

ary/secondary configuration, w
hen another heat pum

p starts.
▪

In
term

ed
iate exch

an
g

er (O
ff) - The external brine pum

p starts if the external brine delta is 1K above the desired delta. The exter-
nal brine pum

p stops if the external brine delta is 1K below
 the desired delta and the external brine pum

p speed is at m
inim

um
.

▪
K

p - The proportional part in the pum
p speed regulation. H

igher Kp m
akes the pum

p change speed m
ore aggressively.

4.2
Fin

ish
in

g
 step

s

1. W
hen all w

ire connection is finished, m
ake a final inspection to ensure that:

▪
there are no loose ends

▪
that all connections are fastened securely in the term

inals
▪

the w
ires aren't routed or bundled too tightly and thereby putting stress on the term

inals
▪

all sealing plugs fits correctly and securely in place on the enclosure.

2. Put the w
iring decal on the in

sid
e of the enclosure cover, and the ID

 decal on the front, for a quick overview
 of w

hat function is
configured w

ith the EM
3.

(1) Enclosure cover

(2) W
iring decal

3. Fit the cover on the enclosure and tighten the screw
s.
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5
Tab

le item
 n

u
m

b
er

The follow
ing num

ber/note are used for the heat pum
p. W

hich num
ber/note are used depends on the heat pum

p m
odel.

N
um

ber/N
ote

D
escription

31
Circulation pum

p (H
W

C)
32

Circulation pum
p (pool)

33
Circulation pum

p (shunt auxiliary heater)
34

Circulation pum
p (hot gas)

35
Circulation pum

p (W
CS)

36
Circulation pum

p (system
)

38
Circulation pum

p (cooling circuit)
39

Circulation pum
p (heat dum

p)
40

Expansion card
48

External brine in sensor
49

External brine out sensor
50

O
utdoor sensor

51
System

 supply line sensor
52

System
 return line sensor

53
H

ot w
ater sensor low

er
54

Sensor (W
CS)

55
H

ot w
ater sensor top

56
Sensor H

W
C return line

57
Return line sensor cooling tank

58
Supply line sensor cooling circuit

59
Sensor cooling tank

60
Sensor pool

61
Return line sensor heat dum

p
62

Room
 sensor

63
Sensor hot w

ater
64

Sensor cold w
ater

71
Flow

 guard
72

External auxiliary heater shunt
73

Control valve W
CS

74
Shunt valve cooling circuit

75
M

ixing valve H
W

76
Reversing valve heat dum

p
77

Reversing valve hot w
ater

78
Reversing valve cooling

79
Reversing valve active cooling

101
Reversing valve pool

107
Shunt (distribution circuit 1)

108
Supply line sensor (distribution circuit 1)

109
Circulation pum

p (distribution circuit 1)
115

A
uxiliary heater hot gas boiler

117
External auxiliary heater

118
A

uxiliary heater (anti-legionella)
119

Control signal dry cooler
132

Passive room
 sensor

N
um

ber/N
ote

D
escription

136
Buffer tank sensor

143
Return line shunt

170
System

 circ. pum
p A

171
System

 circ. pum
p B

172
A

uxiliary circ. pum
p (brine)

173
BM

S/Building m
anagem

ent system
174

A
ccessory

175
A

ccessory m
onitoring online

176
External heater burn out pum

p
180

Tank sensor TW
C (hot gas boiler)

181
Return line sensor (cooling circuit)

182
Supply line sensor heat dum

p
183

Supply line sensor pool
184

Reversing valve hot gas boiler
185

Reversing valve cooling m
ode

186
Reversing valve individual pool

207
Shunt (distribution circuit 2-5)

208
Supply line sensor (distribution circuit 2-5)

209
Circulation pum

p (distribution circuit 2-5)
210

Return line sensor (distribution circuit 2-5)
250

Shunt pool circuit
251

Shunt valve heat dum
p

301
Com

pressor
302

Brine pum
p

304
Spare circulation pum

p
308

Condenser pum
p

310
Reversing valve

312
Bypass valve

313
Electronic expansion valve

317
Im

m
ersion heater

318
Circulation pum

p secondary unit
319

Solenoid valve
340

Tem
perature guard

341
Start signal

342
External pool off

343
External W

CS start
344

A
larm

 relay
345

Start signal internal brine
346

Start signal cooling
347

Cooling m
ode

364
Shunt valve hot w

ater
365

Supply line sensor secondary
366

Return line sensor secondary
370

Secondary circuit pum
p
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N
um

ber/N
ote

D
escription

375
Brine valve

377
Reversing valve volum

e tank
403

O
perating pressure sw

itch
405

Radiator out sensor
407

H
G

W
 sensor

408
EVU

/Sm
art grid 1

409
Sm

art grid 2
411

Radiator return sensor
412

Brine out sensor
413

Brine in sensor
414

H
igh pressure sw

itch
416

D
ischarge pipe sensor

421
Suction gas sensor

422
D

ew
point sensor

431
Liquid line sensor

432
Signal com

pressor in operation
433

Low
 pressure transm

itter
434

H
igh pressure transm

itter
435

Inverter
436

D
I 1

437
D

I 2
438

D
I 3

439
D

I 4
440

Spare
441

Com
m

unication card
442

M
ain PCB

443
Sub PCB

444
External alarm

N
um

ber/N
ote

D
escription

445
D

I 5
446

D
I 6

447
D

I 7
448

D
I 8

449
D

C-choke
453

D
isplay

455
Indoor hub controller

456
Current Lim

iter
* N

ote 8
A

larm
* N

ote 9
Speed control

* N
ote 15

Im
m

ersion heater or external auxiliary heat-
er

* N
ote 16

Potential free contact
* N

ote 17
To outdoor unit

* N
ote 18

To expansion unit
* N

ote 19
Com

m
unication

* N
ote 28

230VA
C for external loads

* N
ote 29

M
ax 5A

 load
* N

ote 30
24VA

C for external loads
* N

ote 31
M

ax 1A
 load in total

*N
ote 32

The outdoor unit is equipped w
ith a m

od-
bus com

m
unication card, w

hich is not
show

n in this circuit diagram
. Term

inal
F1/F2 is connected to the com

m
unication

card, instead of to m
ain PCB. Fore m

ore in-
form

ation about com
m

unication card con-
nections, see follow

ing page.
*N

ote 33
15kW

 im
m

ersion heater is optional
*N

ote 34
W

orks only together w
ith EM

3-card
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