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MASTER VITRO SERIES
High capacity DHW storage tanks in vitreous enamel steel, in accordance
with DIN4753-3
Capacities (l): 1.500; 2.000; 2.500; 3.000; 3.500; 4.000 and 5.000
Working pressure (bar): 8 and 10
Maximum working temperature: 95 ºC
Thermal insulation: Thermal insulation in rigid mould-injected PU, CFC and
HCFC free. Density: 45 Kg/m3. Thickness: 80 mm.
“Master Vitro” DHW storage tanks. Standard types:
“RB”: DHW storage tanks. DHW is produced by means of an external
heat exchange system (plate heat exchanger). The “RB” models
can also be fitted with electric heating elements.
“SB”: DHW production and storage tanks, fitted with a system of removable stainless steel collectors and coils for DHW production via an
external power source.
“SSB”: DHW production and storage tanks, fitted with a system of removable stainless steel collectors and coils for DHW production, specially sized for efficient application of renewable energy sources.
“Master Inertia” buffer tanks. Standard types:
“I”: Buffer tanks for hot or cold water storage in the primary circuit that
act as inertia tanks for heating or cooling installations.
“IS”: Buffer tanks for hot or cold water storage in the primary circuit
that act as inertia tanks for heating or cooling installations. They
incorporate a fixed internal heat exchanger.
Applications: domestic, collective and industrial installations
• Centralized DHW production/storage installations
• Condominium buildings
• Gymnasiums and sports centres
• Clinics and Hospitals
• Schools and universities
• Industrial installations
• Solar and other renewable energy installations
• High DHW consumptions
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Basic aspects that
differentiate the
quality of
“Master Vitro”
storage tanks from
other tanks:
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01 Vitreous enamelling (protective surface treatment for steel)
VITREOUS ENAMELLING
Of domestic hot water storage tanks is, by far, the optimum
lining solution of all those currently available on the market
for carbon steel products, which require special protection of
metal surfaces in contact with water.

FOOD QUALITY
Vitreous enamelling is a food-quality, impermeable lining with
a porcelain look that protects the metal surface of the storage
heater in contact with water.

MAXIMUM WORKING TEMPERATURE
The vitreous enamel lining withstands maximum DHW storage
temperatures handled by this type of installations (95º) without
any problem, with no deterioration or detachment occurring,
thanks to the molecular interaction that takes place with the
steel surface.
Surface treatment is carried out by applying an enamel (inorganic chemical product) via a “dry” or “wet” method (depending on the type of tank and its internal geometry), followed
by oven curing at 850ºC.
However, the standard of quality of the end product mainly
depends on the way in which the manufacturing processes
have been carried out, the quality of these processes and the
design of the storage tank, as well as the quality of the enamel
applied (it is important to stress that not all of the vitreous
enamelled tanks on the market offer the same standard of
quality).
With “lapesa” products, the manufacturing process begins
with the design of the storage tank’s internal geometry and,
depending on whether the storage tank is vitreous-enamelled
with or without an internal exchanger, a dry or wet application
process is carried out.
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02 Tank design and internal geometry
The “Master Vitro” design is based on the DIN/4753 standard
as well as on Lapesa’s extensive experience in manufacturing
this type of product.

CAREFUL SELECTION OF MATERIALS
It is very important to select the steels correctly, chiefly bearing
in mind their chemical composition in order to guarantee optimum results in the vitreous enamelling process.

SPECIFIC DESIGN
The “Master Vitro” storage tank and its DHW production system are designed to facilitate vitreous enamelling of the inner
metal surface, preventing any defects in the lining and thus
guaranteeing an optimum end quality.
Maximum attention is paid to geometrical shape in areas where there are connections to the storage tank. We ensure that
there are no gaps or sharp corners that would lead to enamelling defects in the areas affected.
All welding processes on the storage tank body are internal
(see “welding” section.)

STEEL BODY WITH OVERSIZED THICKNESS
The calculated thicknesses for the vitreous enamelled storage tank body are greater than those of other types of linings
working at the same design pressure. This is mainly due to
the structural rigidity that a vitreous enamelled tank has to
maintain under normal pressure and temperature working
conditions due to the mechanical properties of the vitreous
enamelled layer which, although it has a high hardness is also
a relatively fragile material. This is a factor that we take into
account in our vitreous enamelled tanks, to fully leverage all
the significant advantages that this type of lining offers.
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THREADED CONNECTIONS
Thread hydraulic connections to the vitreous enamelled tanks are external or “male
thread bushings”. This allows protective enamelling to be applied to 100% of the
inside surface of the bushing. If the bushing were to be an internal or “female
thread bushing”, it could not be enamelled on its inner face, as this is the thread
face. Furthermore, even if the thread were not to run the full length of the bushing and the inner face could be partially enamelled, the whole of the thread
would have to be covered by the installation’s external hydraulic connection and
this would be difficult, indeed impossible to check in practice. In the case described,
the uncovered part of the inner thread of the bushing would be unprotected and
thus exposed to corrosion.

HEAT EXCHANGE SYSTEM
Our high-capacity “Master Vitro” storage tanks include an exclusive internal heat
exchanger system in stainless steel that can be removed from inside of the tank.
The exchangers are fitted after the vitreous enamelling of the storage tank body.
In addition to the many advantages that this system affords (see “DHW production system” section), it enables the whole of the storage tank body to be treated
without the internal elements that would interfere with the enamelling process
from inside the tank.
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03 Tank welds

04 Steel sheet surface pre-treatment

INTERNAL WELDING

THE BASE OF LINING QUALITY

This concept is of critical importance in order to
achieve high-quality, uniform vitreous enamelling on
all of the storage tank body’s welded joints.

The pre-treatment of the inner metal surface of the
tank is one of the most important processes before
proceeding to the enamelling. This process prepares the base material to receive the vitreous enamel
product and is critical to achieve the greatest possible
bond between the steel and enamel.

All of the welds on the storage tank body are performed from inside. This is to prevent any irregularities in
the weld bead, lack of penetration at weld joints and
especially overlaps of material or gaps on the inner
face of the tank where enamelling defects would occur during the electrostatic application process. This
allows maximum geometrical regularity between the
welds and the base material which guarantees the
perfect continuity of the layer of enamel over the
whole of the inside surface of the storage tank, including the elements welded to the tank body.

SPLATTER-FREE WELDING
Welds are performed with special filler materials that
prevent any splattering of welding material onto the
metal surface. (Weld splatter on the surface to be
enamelled causes defects in the adherence of the
enamel which causes corrosion spots to form on the
surface in a very short space of time).

The first step in the process is the thorough cleaning
and degreasing of the whole of the inner surface of the
storage tank. Depending on whether a wet vitreous
enamelling procedure (for storage tanks with fixed internal exchangers) is to be performed or the electrostatic application of powdered enamel (as is the case
of our “Master Vitro” series), chemical pickling and
passivation of the inside surface or SA 2.5 standard
surface shotblasting. Following this the surface must
be completely dried (in the case of wet application), or
all of the remaining powder must be completely cleaned from the surface to be treated (in the case of dry
application)
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05 Enamel application
ROBOT APPLICATION
The enamel is applied using robotic systems that are individually
programmed for each one of our
models, both for wet or dry applications in order to achieve a totally homogenous enamel coat over
the whole of the treated surface,
paying particular attention to all
of the storage tank’s internal elements (flange or thread connections, manholes, directional pipes,
probe tubes for sensors, internal
exchangers, etc.). This process is
specially controlled to obtain a
regular thickness and constant
distribution of the enamel over
the whole of the metal surface of
the tank and all of its inside elements, thus ensuring that there
are no areas lacking in enamel or
even additional enamel thickness,
and preventing any defect caused
by the possible screening of elements welded to the tank during
the application process.
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06 Vitreous enamelling
PROCESS CONTROL
This process is known as “vitreous enamelling” due the appearance of the treated surfaces of the
end product which have a hard shiny, vitreous coat.
After applying the enamel, the tank is placed in an oven at an average temperature of 850º C
where a regular, even, curing of the enamel on the whole of the treated surfaces is obtained.
Despite the difficulties involved in this operation, due to the large size and weight of the storage tanks “Master Vitro Series”, our facilities allow a constant temperature curve that provides
homogenous curing of the enamel over the whole of the vessel’s treated surfaces. Our current
production means and technology enable us to manufacture vitreous enamelled storage tanks of
capacities up to 5,000 litres with complete guarantees.

MAXIMUM ADHERENCE – MOLECULAR INTERACTION
The success of our vitreous enamelling process is, to a great extent, due to the prior surface
treatment to which the tank’s metal surface is subjected. A perfect combination of both processes means that we are able to obtain much more than just a good mechanical adherence of the
enamel; we achieve a molecular interaction between the steel surface and the coat of enamel
during the curing process. This maximum bonding of the enamel coat to the steel surface and the
high degree of impermeability of the vitreous enamel lining guarantees our product’s durability
and prevents the kind of deterioration that can occur over time with other types of linings, such
as blistering or detachment of the protective layer.
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07 MAIN ADVANTAGES

Crane adapted
With rings to fix the load

Easy access and cleaning
DN400 side manhole (another
one on top of the tank for the
vitrified version) including thermal insulation

Easy quick to install
Easy to transport and install
with hand pallet adaptors and
factory insulated
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Rigid mould injected insulation
Assures the absence of inlayer
condensation
Stainless steel or Vitreous enamel
coating (Max temperature 90ºC)
Long lasting coating.
Without any chemical compounds
Adapted for cleaning and thermal
shock tasks (antilegionella)

Detachable stainless steel modular
coils
Reaches the bottom of the tank for
best antilegionella performance. No
“out of service” time needed if technical intervention needed for part of
the coil.

08 DHW production
REMOVABLE STAINLESS STEEL SYSTEM
The heat exchange system for the production of DHW in our “Master Vitro” storage
tanks comprises a set of stainless steel collectors and coils that are fitted from the inside
of the tank after vitreous enamelling has been carried out.
One of the great advantages offered by this system, in relation to the vitreous enamelling process, is that this system allows the enamel to be applied to the metal surface
without interferences, thus guaranteeing an optimum outcome.
The group of collectors and coils is fitted inside the tank after the enamelling process
and is electrically insulated at all of the connections to the tank so that there is no interference with the correct functioning of the storage tank’s cathodic protection.

VARIABLE THERMAL POWER – EASY MAINTENANCE
This system, apart from enabling the heat exchange power to be varied as required, has
the great advantage of making maintenance possible and easier (this is not the case in
systems with coils that are welded to the storage tank or which cannot be removed).

LESS SPACE REQUIRED
Another advantage is that no extra space is required next to the tank for mounting/dismantling operations during installation as is the case with other heat exchange systems,
which have to be dismantled from the outside of the tank (tube bundles or flanged
removable heat exchanging systems)

ANTI-LEGIONELLA DESIGN
Another vital advantage over any other system of heat exchangers that is removable
from outside the tank, is the geometrical position of the heat exchange system inside
the storage tank.
The system’s capacity to heat the lowest zone in the tank, not only guarantees greater
a DHW production capacity and maximum use of the tank’s heat storage capacity, but
it is also a perfect “anti-legionella” system, because it does not leave cold zones inside
the storage tank.
All of the “Master Vitro” series storage tanks have a drainage connection at the lowest
point in the tank which allows 100% purging, as well as manhole access for the
cleaning and maintenance tasks required by anti-legionella current regulations.
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09 Thermal insulation
RIGID PU THERMAL INSULATION

ENERGY EFFICIENCY

One of the main features of our “Master Vitro” storage tanks is their energy efficiency which is thanks to the excellent, factory-fitted thermal insulation for all of the models.
Once the manufacturing and inspection processes have been completed,
the tank is covered with a rigid PU, CFC and HCFC free, mould-injected
insulating material to obtain an 80 mm thick insulating layer over the whole of the outer tank surface, forming a compact block without fissures or
thermal bridges.

The regular distribution of the insulation over the
whole of the metal surface of the tank and the controlled density of the product (45 Kg/m3), together
with the thickness of the injected material, make this
product one of the most thermally-efficient tanks,
with the least heat loss on the market. This directly
translates into energy savings and economic savings
(see heat loss table according to DIN4753/8 by models and the comparison to other types of thermal
insulation).

NO CONDENSATION ON OUTER TANK
FACE
PU insulation, directly mould-injected onto our tanks
of up to 5,000 litres capacity, creates a regular compact block covering the whole of the storage tank surface, leaving no gaps on the external tank face or in
the thermal insulation, which prevents the formation
of condensation that can cause corrosion of the metal
surface (this is a usual phenomenon in systems with
detachable thermal insulation).
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Equivalent minimum insulation thicknesses
with other insulating materials (mm)

THERMAL INSULATION
DHW
Heater
Serie

DHW
production
system

Models

“THERMAL
PU insulation Requirements Real heat loss
INSULATION”:
thickness
according to
(Wh/24 h)
“Rigid mound injected
(mm)
DIN 4753/8
polyurethane
standard
(PU) foam” k= 0.025
(Wh/24 h)
W/mº

Soft
polyurethane
foam (*)
k= 0,040
W/m ºK

Rock wool (*)
k= 0,034 0,042
W/m ºK

Glass fibre (*)
k= 0,035 0,046
W/m ºK

MASTER INOX

MXV-1500-RB/SB/SSB

PU

80

5160

5140

130

110-140

115-155

MASTER INOX

MXV-2000-RB/SB/SSB

PU

80

5728

5625

130

110-140

115-155

MASTER INOX

MXV-2500-RB/SB/SSB

PU

80

6216

5950

130

110-140

115-155

MXV-3000-RB/SB/SSB

PU

80

6649

6210

130

110-140

115-155

MASTER INOX

MXV-3500-RB/SB/SSB

PU

80

7040

6490

130

110-140

115-155

MASTER INOX

MXV-4000-RB/SB/SSB

PU

80

7399

6598

130

110-140

115-155

MASTER INOX

MXV-5000-RB/SB/SSB

PU

80

8043

7060

130

110-140

115-155

MASTER VITRO

MVV-1500-RB/SB/SSB

PU

80

5160

5140

130

110-140

115-155

MASTER VITRO

MVV-2000-RB/SB/SSB

PU

80

5728

5625

130

110-140

115-155

MASTER VITRO

MVV-2500-RB/SB/SSB

PU

80

6216

5950

130

110-140

115-155

MASTER INOX

TANK IN TANK

MASTER VITRO

COILS

MVV-3000-RB/SB/SSB

PU

80

6649

6210

130

110-140

115-155

MASTER VITRO

ACCUMULATION

MVV-3500-RB/SB/SSB

PU

80

7040

6490

130

110-140

115-155

MASTER VITRO

MVV-4000-RB/SB/SSB

PU

80

7399

6598

130

110-140

115-155

MASTER VITRO

MVV-5000-RB/SB/SSB

PU

80

8043

7060

130

110-140

115-155

MASTER INERCIA

MV-1500-I

PU

80

5160

5140

130

110-140

115-155

MASTER INERCIA

MV-2000-I

PU

80

5728

5625

130

110-140

115-155

MASTER INERCIA

MV-2500-I

PU

80

6216

5950

130

110-140

115-155

MASTER INERCIA BUFFER INERTIA

MV-3000-I

PU

80

6649

6210

130

110-140

115-155

MASTER INERCIA

MV-3500-I

PU

80

7040

6490

130

110-140

115-155

MASTER INERCIA

MV-4000-I

PU

80

7399

6598

130

110-140

115-155

MASTER INERCIA

MV-5000-I

PU

80

8043

7060

130

110-140

115-155

(*) in detachable systems there may be a loss of up to 20% of the insulating capacity of the unit, in this case the thickness of the insulating material is increased proportionally
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10 Handling and transport
EASE OF HANDLING AND
TRANSPORT
Our “Master” storage tanks are designed
to facilitate handling and transportation
to the installation site.
They include a built-in system to enable
forklift handling and transport and this
highly useful as they can be handled
without the need for palletization, which
would be complicated due to the considerable weight of the tanks.
In addition the tanks have lifting lugs at
the top to allow a hoisting jib to be used
if the tanks have to be placed at a height.

PROTECTION
These tanks are insulated at the factory
which, apart from the obvious technical
advantages provided by rigid PU thermal insulation, means that they are also
well protected from any blows or internal
damage to the enamel layer during handling and transport.
(As a rule, lapesa does not supply vitreous
enameled tanks without insulation precisely because of the risk of deterioration
of the storage tank body in the event of
blows during handling and transport to
the end destination of the tank).
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11 Access to inside of tank
EASY ACCESS TO INSIDE
All the “Master Vitro” models have DN400
manholes that allow access to the tank interior to carry out checking, cleaning and
maintenance of the tank and the internal
heat exchange system. One of manholes is
on the top part of the tank and the other
on the side, it is this latter manhole that
is most accessible and consequently most
frequently used to gain access to the tank
interior.

GUARANTEE OF QUALITY
The manhole at the top of the tank, apart
from allowing access for maintenance
tasks, is crucial in the tank building process and in its end quality.
It is through this aperture that automatic
interior welding processes are carried out,
the surface is prepared and cleaned and
an even coat of enamel is applied to the
whole of the inside surface. Otherwise all
of these processes would have to be performed manually and it would be difficult
to check them correctly, resulting in a poorer end quality of the lining.
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12 Cathodic protection
Although all carbon steel tanks with any type of inner lining should, as a general
norm, be fitted with cathodic protection, the need to protect the treated surface
and consequently the duration of the anodes is going to depend on the quality of
the inner lining of the tanks and the defects that may arise.
It must also be borne in mind that when cathodic protection is in operation, it tends
to favour blistering and hence detachment of linings that are not totally impermeable or those with defective mechanical adherence to the metal surface, which is a
situation that is commonly found in other products on the market with different
types of linings.
The chief advantage of our vitreous enamelled “Master Vitro” tanks is hence their
impermeability, their hardness and total adherence to the metal surface in contact
with water, together with their high quality finish. Our vitreous enamelling does not
suffer the previously described effects that can occur through the action of cathodic
protection and it prolongs the life of the sacrificial anodes, as they are only activated
if there is an unprotected metal surface.
The “Master Vitro” series is factory-fitted with a cathodic protection unit in the two
different versions that is suitably sized in accordance with the tank’s shape and size:
Sacrificial cathodic protection: This equipment comprises sacrificial magnesium
anodes with an anode charge gauge that makes the inspection of the state of the
anodes much easier without having to use alternative measuring equipment.
We recommend that anodes are checked every year and replaced if necessary.
Permanent “Lapesa Correx Up” cathodic protection: Maintenance-free cathodic protection equipment.
These permanent anodes do not wear out and they emit an electrical current automatically providing the tank with cathodic protection via an individual potentiostat
for each anode, connected to the mains electricity supply.
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