Electric Bollers

Models from 3 kW to 12 kW : 208/240V single phase

INSTALLATION & OPERATING MANUAL

Your MINI ULTRA Electric Boiler has been carefully assembled and factory tested to provide
years of trouble-free service. The following information and safety measures are provided to
enable proper installation, operation, and maintenance of this product.

It is imperative that all persons who are expected to install, operate or adjust this boiler
should read these instructions carefully.

The accessories included with the boiler are shipped within the cabinet of the unit.

Any questions regarding the operation, maintenance, service or warranty of this electric
boiler should be directed to the supplier.

When all installation steps have been completed, keep this installation manual in a safe
place (close to the boiler) for future reference.

THERMO 2000 Inc. Revision: April 2021

Printed In Canada
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Section 1: TECHNICAL SPECIFICATIONS

Table 1: Ratings & Specifications at 208 & 240**Vac / 1ph?

Suggested size at
240V/1ph 3

Capacity

MINI ULTRA (KW) Electric element(s)

(240 V) Cable Breaker
(Amp.)

208V | 240V Cu | Al
2.2 3 1x3 KW 12 | 10 20
3.4 4.5 1x4.5KW 10 | 10 30
4.5 6 2X 3 KW 40
5.6 7.5 1Xx3KW+1x4.5KW 40
6.7 9 2x4.5 KW 50
9 12 2 X6 KW 70

1 'Electrical supply 120/240V or 120/208V i 1ph (L1-N-L2) with three conductors and a ground or
a supply with two conductors 240V or 208V i 1ph (L1-L2)with a ground if the application does not
require a 120V electrical supply for external accessories such as a pump, etc

1 2Add the amperage of the circulating pump and other external accessories if they are connected
to the boiler (max. 5A).

1 3A higher cable size could be required. In all cases the local electrical code has priority. The
electrician has the responsibility to select the appropriate size.

Table 2 : Boiler connections and dimensions

f—— G ——

Connections

Inlet/Outlet 34 A NPT § /
Pressure relief valve 3/4 /i NPT QHH O
Drain valve 3/4 A NPT Uﬁﬁ
Shipping weight 47 Ibs H
) )
Dimension (inches) i
A 21-1/2
B 8-7/8
C 8-3/4
D 3-1/4 — ~
E 2112 | 7L % |
F 15 hd d _ 1
c s —] .
H 9-3/4
| 20 : c

Figure 1 : Dimensions

Some provinces or states, may require boilers built in conformity to ASME standards. If
such models are required, halbausdd. wi t h an AHO suf fi
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A General Safety Precautions

Be sure to read and understand the entire Installation & operation manual before attempting to
install or to operate this water heater. Pay particular attention to the following General Safety
Precautions. Failure to follow these warnings could cause property damage, bodily injury or
death. Should you have any problems understanding the instructions in this manual, STOP,
and get help from a qualified installer or technician.

Section 2: INTRODUCTION
A\ WARNING

These important safeguards and instruction appearing in this manual are not meant to cover all
possible conditions and situations that may occur. It should be understood that common sense,
caution and care are factors which cannot be built into every product. These factors must be
supplied by the person(s) caring for and operating the unit.

2.1 LOCAL INSTALLATION 2.4 TO BE CHECKED

REGULATIONS Please check the identification tag on the unit to
This electric boiler must be installed in make sure you have the right model (Capacity in
accordance with these instructions and in kilowatt, voltage, number of phase).

conformity with local codes, or in the absence of

local codes, with the National Plumbing Code
and the National Electric Code, current edition. List of components shipped with the unit :
In any case where instructions in this manual Pressure relief valve set at 30 PSI.
differ from local or national codes, the local or Drain valve.

national codes take precedence. Temperature & pressure indicator
Outdoor temperature sensor

2.2 CORROSIVE ENVIRONMENT Installation and operating manual

The electric boiler must not be installed near an

E I EEE]

air duct supplying corrosive atmosphere or with
high humidity content.

When a boiler defect is caused by such
conditions, the warranty will not apply.

2.3 INSPECTION UPON RECEPTION

Inspect the electric boiler for possible shipping

damage. The manufacturer s responsi bility
ceases upon delivery of goods to the carrier in

good condition. Consignee must file any claims

for damage, shortage in shipments, or non-

delivery immediately against carrier.
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Section 3 : INSTALLATION
A ARG

The manufacturerds warranty does caused bydnstallation,arn y
attachment, or use of any special attachment other than those authorized by the manufacturer
into, onto, or in conjunction with the water heater. The use of such unauthorized devices may
shorten the life of the boiler and may endanger life and property. The manufacturer disclaims any
responsibility for such loss or injury resulting from the use of such unauthorized devices

3.1 SAFETY MEASURES

All installation will include the supplied pressure
relief valve which limits the maximum operating
pressure to 30psi (207kPa)

This electric boiler is designed to be installed on
a circuit operated between 50F to 190F (10C to
90C) and at a maximum operating pressure of
30psi (207kPa). The unit in designed solely to
be used on a close loop hydronic heating
system. The heat transfer solution must be a
solution of water or a mix solution Water/Glycol
having a maximum glycol concentration of 50%.
The boiler high limit temperature control is set at
a fixed temperature of 210F 99C). If the heating
distribution system on which the boiler is
installed requires a high limit controller having a
lower setting, this controller will be added to the
system and connected in series with the factory
installed limit control.

3.2 LOCATION

The electric boiler should be installed in a clean,
dry location. Long hot water lines should be
insulated to conserve water and energy. The
electric boiler and water lines should be
protected  from exposure to  freezing
temperature.

The boiler can be mounted vertically or
horizontally directly on a solid surface with 4
adequate screws inserted in the provided boiler
openings. Make sure it is properly leveled

The electric boiler must be located or protected
so as not to be subject to physical damage, for
example, by moving vehicles, area flooding, etc.
All models can be installed directly on a
combustible wall and into an alcove. The
location must have sufficient ventilation to
maintain an ambient temperature not exceeding
90F (32C).

A crution

The electric boiler should not be located in
an area where leakage of the tank or water
connections will result in damage to the
adjacent area or to lower floors of the
structure.  When such areas cannot be
avoided, a suitable drain pan or non-
flammable catch pan, adequately drained
must be installed under the boiler.
The pan must be connected to a drain.

NOTE: Auxiliary catch pan MUST conform to
local codes.

3.3 CLEARANCES
For adequate inspection and servicing the
following minimum clearance is necessary:

Table 3: Boiler Clearances
Sides 3 inches
Electric elements side 14 inches
Front side of the boiler 3 inches*
Back 0 inches

*If the boiler is installed in a closed
compartment, allow an access service opening
and adequate ventilation to maintain an ambient
temperature lower than 90F/32C.

MINI ULTRA ELECTRIC BOILERS Installation and operating manual (Revision: April 2021) 6
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Position #1 Position #2 Position #3 Position #4

Position #5* Position #6™
Figure 2 : Mounting positions
*In position #5 and #6: on boilers MINI ULTRA 3 & 4.5kW, the heating element located in the upper section of the
boiler must be relocated into the lower opening.

3.4 BOILER WATER CONNECTIONS

Make sure you connect the accessories and the piping to the proper connection fittings as indicated at
figure 2 above and according to the selected mounting position.

Figure 3 &4 below shows typical connections of a MINI BTH boiler to a radiant floor and cast iron radiator
heating systems. The location of the distribution system components may be different from what is

represented.

T P F
TYPICAL INSTALLATION ON RADIANT FLOOR SYSTEM -~ Conmections on the sils

Figure 3 : Typical piping lay-out

MINI ULTRA ELECTRIC BOILERS Installation and operating manual (Revision: April 2021) 7



TYPICAL INSTALLATION (HIGH TEMPERATURE AFPLICATION)

Figure 4 : Typical installation on high temperature application

HydrnGuevee CHAUDEREELECTRIQUMINI ULTRAELECTRIC BOIL LEGENDE / LEGEND
Meter .

de zone § House thermostat
of rone valve switches

:

Réservoir dexpansion [

TERF@= - naga-. @
ﬂEEE

Outdoor Sensor

INSTALLATION TYPIQUE EN BI.ENERGIE {SERIE) Eranchements au chantier |
TYPICAL INSTALLATION IN -ENERGY (SERIES) @ === Connections on the site

Figure 5 : Typical installation for dual-energy in series (USA models only)
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Meter

Hydro-quebec CHAUDEREELECTRIQUEINI ULTRAELECTRIC BOIL ~ LEGENDE/ LEGEND

Th i
interr r robin:

itil anti-ref nt/

TEnf@nsr e o

Eranchements au chantier |
orooer Connections on the site

Figure 6 : Typical insallation for dual-energy with three-way valve (USA models only)

3.4.1 Pressure relief valve

This component supplied with the unit must be
installed directly to the boiler housing to the
appropriate connection according to the mounting
position.

Connect the outlet of the relief valve downward to
a safe location in case of discharge.

The piping diameter used for the discharge piping
shall not be smaller than that of the valve outlet.
No valve of any type, restriction or reducer
coupling should be installed on the discharge line.
Local codes shall govern the installation of relief
valves.

3.4.2 Expansion tank

The expansion tank must be able to store the
increase volume of boiler water occurring when
the boiler water increase in temperature. The
maximum allowable operating pressure is 30PSI
(207kPa). Contact your plumbing supply house for
assistance.

3.4.3 Water pressure regulator

The boiler should be installed in such a way that it
can automatically be fed with water in the event of
a pressure drop.

The minimum pressure obtained when the system
is cold is generally 12 psi (83kPa).

This accessory shall be equipped with one or
more check valves to avoid all possibilities of the
boiler water returning to the potable water supply
network (local regulation should be applied)

3.4.4 Air eliminator

Installation of manual or automatic air vents are
required to eliminate all air from the boiler and the
heating distribution system.

The main air eliminator must be installed near the
outlet of the boiler on the highest point of the main
supply piping. It is imperative to insure that all air
possibly located in the boiler be eliminated at all
time.

3.4.5 Circulating pump

The pump shall be selected such as to be able to
supply adequate flow in relation to the heating
distribution system on which it will be connected
and the heating capacity of the boiler installed.
The table below will give you details on required
water flow for distribution systems having to
operate with a temperature differential of 10F and
20F between their inlet and outlet.

MINI ULTRA ELECTRIC BOILERS Installation and operating manual (Revision: April 2021) 9



Diff.10°F | Diff. 20°F | Boiler press.
Model

usgpm usgpm loss
3 2.0 1.0 Insignificant
4.5 3.0 15 Insignificant
6 4.1 2.0 Insignificant
7.5 5.1 2.5 Insignificant
9 6.1 3.0 Insignificant
12 8.2 4.1 Insignificant

Your heating wholesaler shall be in good position
to recommend the appropriate model for your
application.

The pump motor capacity must not exceed 1/6HP

3.4.6 Drain valve

Installed at the lowest point of the unit, it allows
the unit to be drained for the eventual replacement
of a defective component.

3.4.7 Strainer

This component could be required on old heating
distribution systems made of steel or cast iron that
could carry sediments and sludge. If such
sediments accumulate at the bottom of the boiler it
could be harmful to the heat transfer of the
elements and generate premature failures.

3.4.8 Dual Energy piping

Piping connections between the two boilers can
be made in parallel or in series as illustrated in fig.
5&6.

When installed in parallel, a three way motorized
val ve (10NPTEF) i s
system return water toward the auxiliary boiler or
the BTH ULTRA electric boiler according to the
operating mode in demand. This way, the oil or
gas boiler is not maintained hot by the return
water when the operation is in Electricity.

N.B.: Make sure to select the appropriate port A, B
and AB when making the connection of the piping
(see fig.6)

3.5 ELECTRICAL CONNECTIONS

3.5.1 Main boiler supply

Boiler wiring and grounding must conform to the
National Electrical Code and to state or local code
requirements. The latter having precedence. The
electrical supply can be done in two different ways
depending on the necessity of supplying or not
external accessories (such as a pump) at 120Vac.

Alternative #1: A 120VAC electrical supply is
required to serve external accessories.

used

Electrical wiring must come from a 120/240 Vac/or
120/208Vac -1 ph -Nl2®H circuit
properly sized breaker.

Alternative #2: No 120Vac electrical supply is
required to serve external accessories (pump
is supplied by a separate circuit outside the
boiler)

Electrical wiring must come from a 240Vac or
208Vac- 1ph/60Hz L1-L. 20 circui t
properly sized breaker.

Wire gauge must be properly sized by a qualified
electrician in such a way as to meet the national
electrical code.

To do so, consult the boiler rating plate which will
indicate the amperage drawn by the boiler at full
capacity. Extra amperage will have to be added if
external electrical equipments are connected to
the boiler.

This value and the electrical code will be used to
determine the electric cable required together with
the appropriate breaker.

Many other factors must be taken into
consideration in the selection of the appropriate
electrical material such as the length and the type
of cable used, the environment where the cable
will be installed and the type of the over-current
protection used.

The main terminal block of the boiler is suitable for
#14 to #2 wires.

Supply cables can be made of Aluminum or

t dCoppgruand e rated gor @ miaimumna 75°C

(165°F).

If aluminum cables are used, it shall be of an
adequate size (generally bigger) and particular
consideration will have to be respected such as
the use of DE-OX inhibitors in order to meet the
National electrical code.

If the boiler electrical supply is on 208V, the
position of wire terminal on the transformer
connected to 240V will have to be changed to
208V.

3.5.2 Electrical supply of External
accessories

The total 120vac consumption of the boiler and
external accessories must not exceed 5A.

The maximum electrical consumption of 24vac
external accessories connected to R&C terminals
must not exceed 25VA.

N.B.: The 24Vac supply of the boiler must not be
mixed with another 24Vac external supply.

MINI ULTRA ELECTRIC BOILERS Installation and operating manual (Revision: April 2021) 10
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3.5.3 Outdoor temperature sensor

If you want the boiler target temperature to
modulate according to the outdoor temperature
(when the outdoor temp. will get colder, the target
temp. will get higher). The supplied outdoor
sensor will have to be connected to S1 S1 before
turning the power on to the unit.
The installation of this sensor
operation of the boiler when the outdoor
temperature  exceeds the selected value
corresponding to the maximum temperature
required for heating.

cancels the

1.Sensor location:

-Outside the building at a location which best
represents the heat demand of the building (a wall
facing north for most of the buildings and on a
south one on buildings with large windows facing
south).

-It should not be exposed to external heat sources
(dryer outlet, window openings, uninsulated walls).
-It should not be installed in a location where it
could be covered with snow.

2.Installation:
Dril | a
the sensor cable.
-Fix the sensor cover to the wall using supplied
screw.

-With an electric cable (100ft max.) having 2
conductors 20ga. connect one end of this cable to
the sensor cable using twist-on wire connectors
and the other end to terminals S1 & S1 of the
boiler.

9/ 640 di a.

If you wish to operate the boiler at a fixed target
temperature, simply do not connect the sensor
before applying the power to the unit (do not put a
jumper between S1&S1

3.5.4 Thermostat(s) and pump(s)
connections

Thermostat: Use a low voltage 24Vac thermostat
designed for central heating system (do not use a
240Vac thermostat designed for electric
baseboards).

Some thermostats are equipped with a
temperature sensor for radiant floor application.
The purpose of the thermostat is to give a signal
to the boiler that there is a demand for heat. When
the boiler will receive this signal, it will control the
activation of the heating elements.

hneelt e

A two stage thermostat can be installed to activate
the BOOST mode as shown in section 4.8.2.

Heating systems equipped with one
thermostat and one pump:
With an 18gauge cable, connect the room

thermostat the
terminals.

Two wirethermo st at : TROr miwala Ifis
Three wire ther ntosRdanwa
Using 14 gauge wires, connect the circulating
pump
N.B. The amperage of the pump and 120Vac
accessories must not exceed 5A or 1/6HP

directly to following  boiler

Multiple pumps zoning applications
Components shall be connected in such a way
that when a thermostat is generating a heat
demand, only the corresponding pump be
operated and that this heat demand is brought to
the boiler in order to activate the elements.

To do so, you will need relays as illustrated below.
Boiler terminals P-P will not be used.

Diagramme électrique/ Wiring diagram
Raccordement de multiples circulateurs/ Wiring for multiple circulators

t b ,

Thermostat

S
Zone 1 )

I
°o 8% | |
Qo
L]

Terminaux
circulator

Zone 2

« MINI Ultra »
Terminals
Electric boiler

[
Circulateur/

— circulator
Zone 1

Note: Des relais multipompes sont aussi disponibles de |a compagnie Taco (série
SRE00) ou de Honeywell RBBES pour faciliter les raccordements dans un seul boitier /
Multiple switching relays are also avallable from Taco (seres 500) or from Honeywell
RB88S to symplify the connections on a single box

L1 Lz
120%ac
eleclrical service

Figure 7 : Zoning with Multiple pumps

Zoning applications with motorized valves
Connect the end switch contact of all motorized
valve to terminals R & W on the boiler.
Connect the <circ®d aaRdain
the boiler.

The connection of the thermostats to their
corresponding zone valve shall be done according
tothe zonevalve manuf act ur erSée
on fig.5 below a typical example.

The R & C terminals on the boiler can be used to
supply 24Vac to the zone valves if the
corresponding load does not exceed 25VA.
Otherwise an external transformer will be
required.

Voltage at the outlet of the transformer shall never
be under 24Vac.

MINI ULTRA ELECTRIC BOILERS Installation and operating manual (Revision: April 2021) 11
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N.B.: The 24Vac supply of the boiler must not be 0 The auxiliary boiler target temperature will not

mixed with another 24Vac external supply. be controlled by the electric boiler. It has to be
Diagramme électrique/ Wiring diagram controlled by its own operating and limit
Raccordement de zone valves/ Wiring for zoned valves system controller
Themos:at Themesiak Thermastat ’ . .
Zare 1 Zone 2 Zone 3 0 See the operating sequence in Dual-energy at
section 4.11.
|r | 5! e __‘ w Demande Chauffage thermostat’
1 e ol Cﬁ Heat Demand thermostat
: ='“'“"“': - ___| R (Contact sec/ Dry Contact)
12 [ o -
1 o
1
T : : 0T Sunde extéreurs Thermo2000
1 I Th 2000 Outd Sans
B Clpaitel utdoor Sansor
Teminaux CE'— | Contact Bi-Energie [Fermé=Electrique; Ouvert=ch. auxiliaire)
| Transfosmateurs chaudiere electr *‘/ Dual Energy contact {Close=Electric; Open=Auxiliary boiler)
Transfmer « BTH Mini 3 CE_?
Temninals - ——-
Elecirie balia
120 Vac EreE cf‘_ui__e_ ............. ) )
Elsctrical service U T Chaudn_ana auxiliaire/
Cf‘— e e e — =) Auxlliary bollar

Figure 8 : Zoning with Motorized valves ] ) )
Figure 9 Connexions without three way valve

If the installation is made as shown on fig.8
then with a three way valve (in Option): Install a
three wire 18ga cable between the valve and the
electric boiler terminals. Following this, connect
the end switch of the valve (grey and orange wire)
to the T T terminals of the auxiliary boiler.The
auxiliary boiler target temperature will not be
controlled by the electric boiler. It has to be
controlled by its own operating and limit controller.

3.5.4 Dual-energy connection with an
auxiliary boiler.

The BTH ULTRA boiler is designed to enable the
installation on Dual-energy applications without
the need to install an interface controller between
the boilers and the electricity supplier
authorization signal. Upon the reception of that
signal (dry contact), the BTH ULTRA will select
the appropriate heating mode and will activate the

required boiler. N ew .
If the heating distribution system is equipped with i rermostat
only one pump connected to the P P terminals of P e
the boiler, it will be activated on heat calls from the 11l
thermostat no matter the heating mode selected. T The,mo 2000 outdoor sensor
To allow the operation in dal-energy: N
o Open the front access panel to the boiler Ci‘\_ %}/‘B"e“ejﬂy contact
. 7 {Close=Electric, Open=auxiliary
electric compartment. Remove the screw at CF—}—--'
the bottom of the controller, raise the upper cﬁf‘-——]l N
section of the controller. You will see a switch QUL 1, Electricity
at the back of the controller having two —I [ - %:‘%]_ L O B CrY o T Auxiliary
positions i E LEECerrog 6a n dP ofs ||_'_|Eck__ O #gll T|Orange | boiler
the swi tEcnheragto A Bi ——— =0 A
o Install a 2 wire 18ga cable between the Auxiliary
contact (N/F close contact to allow the Optional three way valve
operation in electricity, Red R wire and green Figure 10 : Connexions with three-way valve

V wire of Hydro-Quebec) of the external
device making the selection of the operating
mode and terminals E1E2

o If the piping installation is made as shown
on fig.7 without a three-way valve:
Install an 18ga two wire cable between boiler
terminals ABX0 a n dTT telméals of the
auxiliary boiler. The capacity of the AUX
contact is 2A/24Vac max.

o Do not connect the main electrical supply
of the auxiliary boiler to AUX terminals
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208V - 240V/1PHIBOHZ

EL1

R1

Modeles 6@9 kW R2

6@9 kW models

Orange

Diagramme électrique / Wiring Diagram
MINI ULTRA (240V/1ph -3 @ 9 kW)

[ ]

MINI ULTRA (208V/1ph - 2.2 @ 6.7 kW)

Blanc | White

?

Bleu / Blue

Bleu / Blue

HL#1 AR HL#2 MR

USA Only :

Contr éleur ULTRA SMART

Rouge / Red

Modeéles 6@9 kW
6@9 kW models

— Rouge/Red @

LEGENDE / LEGEND

HL - MR

—o——E"——'D—

HL - AR

33

ULTRA SMART controller —Rouge /Red @
12 24VAC  f==—24 24VAC E e
@ —
11— \ 23 = G
AUX 4 ]
P w22 2 &2 m
| Stg4 | p1 ] 120vac
9 CcOoMm I r—c\ 21 ——
8 Boik 20
oiler in _ﬁ]ﬂ sig3 Ry _5
7 Bollerout || Tie1s
\ Bleu /Blue n |ZAVAC) w
& 1 Stg2 1T
§ Outdr. Sens.! I'_.,( 17-—= Rouge / Red fc: 4____LS
4 COM _L_\”e Brun / Brown | SW_____
Tt |
— 3 Bi-E 15——— Gris | Grey 51_____
2 Ht D : Nl \51_
'm)|
If 1R T o q3-—— & T
Jaune / Yellow E2 I
AUX
—0=——=====0T
Noir/ Black Sonde sortie chaudiére aT7E I
Boiler outlet sensor Qrange
Oran

Figure 11 : Wiring diagram (3-9 KW)

Figure 12 : Wiring diagram (12 KW)

Elément chauffant
Heating element

Haute limite a réenclenchement manuel
Manual reset high limit

Haute limite & réenclenchement auto
Automatic reset high limit

Fusible
Fuse

Contacteur
Contactor

Relais
Relay

Cablage fait en usine
Factory wiring

Cablage fait par l'installateur
Field wiring

Pompe / Pump
120V x 1/6HP
MAX

Demande de chauffage thermostat
Thermostat heat demand

Sonde exterieur (optionel)
‘Qutdoor sensor (optional)

Contact NF (Hydro)
NC Contact (Hydro) | Pour bi-énergie seul.
(modéles US seul.)
. " For dual-energy only
Chaudiére auxiliere (US models only)
Augxiliary boiler
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