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NOTE
Sensor cables can be lengthened up
to 100m on condition that the cable
cross-section has 1.5mm (up to a
length of 50m a cross-section of
0.75mm)
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2 x 2.5m Light
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(1 x required only) 1 x HR230 2 x 1.5”" End Caps
Install after Solar Auxilliary Relay for Immersion
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Control
\J

Sensor
1 x 1.5m Dark

Grey Sensor 2 X Immersion
Install prior to Sensors
booster pump

1 x Relay Housing
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1. Short Instruction

mains control lamp 0 red
operation lamp 1 green
.mso © @ . limitation lamp yellow
:wso 0 Auto 1 operation switch:
20 ‘80 1 = permanent operation
L auto = automatic
FK FR FM 0 = off
temperature display switch:
FK collector
FR store
Housing - front view FM third sensor
g g )
(o]
i
2
] Sicherung
. 5 67 8 4 56,
®), R SIRES
% o LT 10
AT Hysterese
-
Housing - back view
&5 Nur Temperaturfihler AT
0 § F-Y verwenden! :
ng[ 1]
we|1l2[a3la][s]|e6]|7]|8][a]10]11]12
e FKY I;-'fl_Y FM 2|R1| N h.'l_ L .
T o L | 2l
e o\ e : ;
4\ QL
Sy it 230V AC
LA C‘b ©gras
AT Hysterese Ol 740 €194
Electrical connections
E e[Sl ATE]s :Ir—kﬁajf@ Open housing by removing the two cover
R @ | screws (1) and pulling the cover (2) carefully
P f%_ ®e EIpe away from the base (3).
WARNING: Switch off power supply before
opening housing!
Fix base (3) in a switch box or to the wall of a
dry room by using the provided fixing holes (4).
RESOL sensor cables carry low voltages. Do
Zaichenarkiérung not lay up sensor cables with cables carrying
FKY = T1 = Kofiektorfiiar voltages higher than 50 V a.c.. Use screened
— ?:Eimﬂ‘"ﬁam cable if this is unavoidable (e.g. in cable ducts).
© RESOL E1U/DES1-0795 ki

Example
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RESOL E1/D

Temperature Differential Regulator

Mounting Instructions

6. Adjustment and putting
into operation

Before plugging cover into base ad-
just temperature differential with the
adjuster (AT) at the backplate (scale
indication: 2 ... 11 deg.C) according to
the respective instrument type.

(A = delta, this symbol normally
stands for various of differentials, in
this context it is used for the indication
of temperature differentials.)

Attention: Switch off power supply
before fixing / removing cover to /
from base!

Having switched off the power supply,
plug cover (2) into base (3) and
tighten the two fixing screws (see
page 1). In case that the instrument
has a temperature control, its maxi-
mum value has to be adjusted (Tmax)
within the temperature range from 20
to 90deg.C. The operation series
switch must be adjusted to position
"0

As soon as the external power is swit-
ched on, terminal 7 will be live (indica-
ted by the red pilot light). If sub-
sequently operation mode "1" is se-
lected, terminal 8 will be live (indica-
ted by the green pilot light).

Having thus checked the proper
fuctioning of the instument, adjust the
operation series switch to position
"auto".

Once adjusted to "auto”, the instru-
ment will only swich on (green pilot
light) when the temperatures measu-
red by sensor FKY and sensor FRY
constitute a temperature differential
which is higher than the preset tem-
perature differential AT.

The respective temperatures measu-
red by each sensor are displayed by
means of the display switch (FK / FR
[ FM).

7. Error Indications

Switch off power supply before re-
moving cover from base!

The relay outout is protected by a
precision fuse 4A (inert). This precisi-
on fuse becomes visible beside the
transformer after removing cover from

‘base (see page 1). The base-plate of

the cover is clicked into the cover at
three points and can be levered up
with a screw-driver.

The temperature regulator does not
switch off, if either connection termi-
nals 3 and 4 are bridged or the contact
between terminals 1 and 2 and the
respective sensor (FKY) is interrup-
ted. Conversely, the regulator does
not switch on, if either terminals 1 and
2 are bridged or the contact between
terminals 3 and 4 and the other sensor
(FRY) is interrupted. In case of such
defective functioning check sensor
connections and sensor extensions.

Temperature sensors which are not
connected to the temperature regula-
tor have, at a temperature of 25
deg.C, a resistance value of about
2000 Q. The resistance increases
with increase of temperature (PTC).
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8. Technical Data of
RESOL E1/D:

Housing: Plug-in plastic housing
Protection type: 1P40 / DIN 40050
Power consumption: 2,5 VA
Dimensions: 112 x 52 x 106 mm
Switch-on differential:

AT: 2 ... 11 deg.C (manuelly adjusta-
ble)

Switch-off differential: 1,6 deg.C be-
low switch-on differential

~Temperature limitation Tmax:

adjustable within range of 20 to
90deg.C

custom-made regulator with range of
20 to 40 deg.C available

Effective measurement range:

-20 ... 150 deg.C

Relay: 1 relay output, changeover
contact

Permissible maximum load:

750 VA with cos ¢ = 0,7

Operating voltage: 230 V a.c. £10 %,
50-60 Hz, other voltages available
Radio screened: according to DIN
57875/ IEC 80

RESOL temperature sensors (PTC)
type FKY and FRY

Technical changes reserved! The gi-
ven example does not claim to contain
any detail.

e ______________________________________________________________________________________________________ |
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RESOL E1/D

Temperature Differential Regulator

Mounting Instructions

3. Functions and Equipment

Temperature sensors (semicon-
ductors) measure the respective tem-
peratures of the heat source and the
store. The regulator compares the
temperature differential measured by
these two sensors with a preset value
(manually adjustable, temperature
range: 2 ... 11 deg.C). If the measured
temperature differential is higher than
the preset-value AT, the “circulation
pump is switched on. The pump is
switched off as soon as the measured
temperature differential falls below
the preset value by 1,6 deg.C. RESOL
E1/D is regulated by a changeover
contact (relay), it is possible to con-
nect several motors (pumps) or
electrical valves to this changeover
contact.

The temperature control reacts accor-
ding to the temperatures measured by
the sensor connected to terminal 3
and 4 within a maximum temperature
range of 20 to 90 deg.C (adjustable).
If the temperature in the store is hig-
her than the preset value, the yellow
pilot light besides the preset value
adjuster is switched on.

Mode switch (upper right) selections:

AUTO: automatic temperature regu-
lation

0 : temperature regulation off (output
via terminal 7 only)

1: override position, permanent out-
put via terminal 8

A red and a green pilot light indicate
the respective operation mode (0 and

1).

Use lower operation series switch to
display the different temperatures
measured by the respective RESOL
sensor. Display adjustment:

FK = collector temperature

FR = reference temperature, measu-
red in the store

FM = temperature measured by optio-
nal sensor

Polarity of sensor connection is not
important.

Optional Extras:

Temperature control, maximum tem-
perature range 20 ... 90 deg.C
Anti-freeze function

Adjustable hysteresis

Switch-off delay

Anti-freeze function:

The anti-freeze function is controlled .

by the sensor connected to connecti-
on terminals 1 / 2. With the mode
switch set to "AUTQ" the circulation
pump is switched on as soon as the
collector temperature falls below +4
deg.C (independant of temperature
differential) and the green pilot light is
switched on and off. With the mode
switch set to "0" the red pilot light is
switched on and off.

* Hysteresis:

The hysteresis can be adjusted at the

back of the housing cover (tempera- -

ture range: 1 to 10 deg.C).

Switch-off delay:
A switch-off delay of two minutes can
be preset at factory.

4. Mounting

Mounting of RESOL E1/D as shown
on page 1:

Open housing by removing the two
screws (1) and pulling the cover (2)
carefully away from the base (3).
There are two mounting holes on the
inner surface of the base (85 mm
apart). Drill through or pierce the
knockouts before mounting base to
the wall of a dry room or in a switch
box. Afterwards electrical connection
of the instrument is possible

5. Electrical Connections
(see page 1)

Make sure that all electrical works are
carried out according to international
safety standards and by specialists
only.

Main connection (230 V a.c. 10 %,
50-60 Hz) by an external switch only.
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10 = zero conductor N

11 = conductor L

Earth connections are made at the 4
way brass terminal in the wall moun-
ting base.

It is possible to connect several mo-
tors (pumps), valves etc. to the con-
sumer putputs:

8 = conductor L (relay operation con-
tact) :

- 9 = zero conductor N

Earth connections are made at the 4
way brass terminal in the wall moun-
ting base.

In the inoperative position of the relay,
terminal 7 is live. The consumer can
either be connected to terminals 7 and
8 plus N for valves that are powered
both ways or to terminal 8 plus N for
sping return valves. The relay has a
switch capacity of 750 VA with cos ¢
= 0,7. For higher switch capacities a
contactor must be interposed.

Sensor connections:

— temperature sensor type FKY, re-
sponsible for the measurement of
the heat source temperature, at ter-
minals 1 and 2

— temperature sensor type FRY, re-
sonsible for the measurement of
the reference temperature (e.g. of
the store), at terminals 3 and 4

— an optional sensor without regula-
tive function, that is suitable for the
temperature measurement only, at
terminals 3 and 5. If such a sensor
id not needed, terminals 3 and 5
can be bridged. When selecting
operation mode FM the display in-
dicates "200 deg.C" if the terminals
are not bridged. When the termi-
nals are bridged the display will
Show l}_--ll'

See page 2 for further information.

C€
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RESOL E1/D

Temperature Differential Regulator

Mounting Instructions

2. Temperature Sensors
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Optimum control of the heating sy- The table shows the resistance valu-
stem goes hand in hand with correct es of sensors at various temperatu-
temperature measurement, which res:
can be ensured by accurate mounting @ . Q@M Table 1
of the RESOL sensars. The collector
temperature should be measured in = 7 5 ) T _[deq.C] R [W]
the upper part of the collector. For -30 1254
temperature measurement of stores -20 1373
with heat exchanger the sensor is at -10 1499
best mounted on a level with the up- Immersion sensors: 0 1633
per edge of the heat exchanger (see available with different -immersion 10 1774
example on page 1). If the heat depths, for example: 20 1923
exchanger is external, the sensor FKY60: depth = 60 mm 30 2079
should be fitted at the bottom of the  FKY150: ddepth = 150 mm
store. Attention: Insert sensor properly into -~ 40 2243
sensor housing and tighten screw jo- 50 2414
The collector sensor is supplied with 60 2592
a temperature resistant, 1m silicone 70 2778
cable, RESOL type FKY (range: 80 2972
-50 ... +180 deg.C). The store sensor 90 3173
is Supplied witha 2,5 m PVC cable, 100 3380

RESOL type FRY (range:
-5 ... +80 deg.C). The sensor hou-

sings of both types are temperature
resistant up to +180 deg.C.

Make sure that all electrical works are
carried out according to international
safety standards and by specialists
only. RESOL sensor cables carry low
voltages. Do not lay up sensor cables
with cables carrying voltages higher
than 50 V a.c.. Use screened cable if
this is unavoidable (e.g. in cable
ducts).

The sensor cables can be lengthened
up to 100m on conditicn that the cable
cross-section has 1,5 mm2 (up to a
length of 50 m a cross-section of 0,75
mm?2).

Temperature sensors which are not
connected to the temperature regula-
tor have, at a temperature of 25
deg.C, a resistance value of about
2000 Q. The resistance increases
with increase of temperature (PTC),
see Table 1.

Pipe sensors:

FKY20 or FRY20, supplied complete
with clamp. Ensured good thermal
contact of the sensor to the pipework
by cleaning contact area and by
applying heat conduction paste be-
tween sensor and pipe. For protection
against any outer temperature factors
it is recommended to wind the sensor
cable around the pipe before insula-
ting overall.

Contact sensor:

FKY8 or FRY8. Ensure good thermal
contact. Use heat conduction paste.
good isolation is important.

|
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AUXILIARY RELAY INFORMATION

All RESOL controllers use the same relay with a contact rating of 4 amps. The suggested maximum pump
size is in the order of 300-350W. To start an induction motor derived pump such as those used for pool
circulation the advice has always been to fit an auxiliary relay because of the high start up currents
involved. Attached is wiring guidance we give to our customers for the situation where the circulation
pump heeds to run when the solar is running and to revert back to normal arrangements when it isn't - a
classic retrofit situation. This is written for the BS3 controller but the principles are similar.

You simply wire 8 (live) and 9 (neutral) to the respective al and a2 (coil)
of the aux relay as shown in the word doc

Wiring Instructions for RESOL DeltaSol BS controller with auxiliary
relay for pool pump

e 1 collector, 1 store system controller
¢ 4dtemperature sensor inputs

e 2 electromechanical relay outputs (no speed control on BS3)
¢ thermostat function on RL2

¢ heat quantity measurement via flow gauge

¢ illuminated graphic display

The auxiliary relay is used to provide a heavy duty switch for immersion heaters,
large pump sets efc.

@ 1 i) N
S1 | S2 | S3 | s4 NR2|N Ri|N L
|1|1|3|4 g_slrlal |u[|3|14|||1in|u|1ylzu 13A
L1 L1Ld -
i H spur
Existing pool
, pump supply
R1 inc isolator
(— $3
h 4 Y
...... 1 3
@= 54 /TRF 52
ﬁ A
NB: This is an example

Neutral and Earth not
shown for clarity.

Coil \ only - Immersion circuit
Circuit used should

symbol description follow good practice

S1 Collector sensor L2 5 4 and BS7671.
52 Store base sensor NO NC
33 Store top sensor
S4 Sensor for heat quantity

2 HR230

|8

Jpiion [ Auxiliary
Rl Solar pump Rela
R2 Thermostat relay h A L
:f"! Pool pump "};f‘]

BS 3 relay wiring Version 1 Jul 07 "3.:, y
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