
 



THE LIMITS OF CONVENTIONAL INSULATING MATERIALS 

The insulation technology has developed significantly in the last 

decades, but the effective conventional heat insulation 

systems still are of high cross sections, their 

implementation is time-consuming due to their complex 

technological layering and are prone to damagingthanks to 

their constructional properties. Regarding sustainable 

development, significant parts of conventional insulation 

systems become environmentally polluting waste materials, 

whose change, removal and treatment means environmentally 

demanding problems.Although energy efficiency is a more and 

more important goal today, unfortunately there are areas where 

the conventional solutions cannot be applied because of the 

mentioned features. Such examples are facades of monument 

buildings, heat machinery elements exposed to strong 

environmental effects or surfaces where only limited space is 

available, such as vehicle industry.  Műszer Automatika Ltd. 

has started the development of microceramic heat 

protection product family to give effective and fast 

solutionsto the customers’ wide-range and complex 

insulation problems. 

Nano- and microceramic products were developed in the 

aerospace industry for the heat protection of returning units of 

American and Russian spacecrafts. Researches have been 

carried out for civil applications for more than 15 years. 

Microceramic products have opened new prospects in the areas 

of heat insulation of buldings and technological equipments. 



COMPOSITION AND EFFECT MECHANISM OF 

 MANTI® CERAMIC PRODUCTS 

One of the main components of MANTI® CERAMIC products is 

the ceramic sphere produced by nanotechnology with a 

diameter of 10-50 micrometers, an average wall thickness of 2 

micrometers and an almost complete vacuum inside. This 

vacuum is responsible partially for the special property of the 

coating that creates an almost impassable barrier against the 

different modes of heat propagation. The other important 

advantage of the structure is that the contact surface among the 

spheres is minimal. The miniature ceramic balls are held 

together by a special bonding material that coats them, whereas 

the space among the balls that would remain hollow is filled with 

special additives that advantageously affect the properties of 

the coating. This construction ensures high flexibility for the 

MANTI® CERAMIC product family in addition to their 

thermodynamical advantages. 

 

MANTI® CERAMIC coatings 

ensure complex heat 

protection.On one hand they 

reflect more than 80 per cent of 

the infrared radiation like a mirror and on the other hand they 

have further heat protection properties due to their above 

mentioned structure. The MANTI® CERAMIC product family is 



not a conventional heat insulating layer, but much more than 

that as a different heat insulation solution. 

 

Of course the ceramic spheres do not determine alone the 

efficiency of the coating.Several years’ of research work was 

necessary to develop the bonding materials and composition of 

additives suitable for each of the microceramic balls for the 

different applications. The microceramics cannot be used 

alone as a magic powder. The desired coatings cannot be 

achieved by mixing them alone with randomly selected paints or 

other bonding materials.The MANTI® CERAMIC products can 

be used as an indoor or outdoor coating as well. The task- 

oriented selection of components and the 

carefulobservation of their ratio in the production 

guarantees the optimal efficiency, the long guarantee time 

and the permanent quality of the products. 



FORMS OF HEAT PROPAGATION IN CONSTRUCTION 

MATERIALS: 

 

1.  Heat conduction: The heat propagates from particle to 

particle. The heat energy is transfered by oscillating motion of 

atoms and molecules of solid materials. In case of metals the 

electrons participating in electric conduction play a major role in 

heat conduction. 

2.  Heat convection: Moving particles transmit the heat. This is 

realized by the convectional movement of air and water that fill 

the holes of constructional materials depending on dimensions 

of holes and pores. 

3.  Heat radiation: The heat propagates as an electromagnetic 

wave. This means infrared heat radiation in the holes of 

construction materials between the walls of cells. 

Thanks to the nanosized structure 

of the special insulation materials 

produced by nanotechnological 

methods, the heat propagation can 

only be achieved in a restricted 

manner.It can also be said that in 

materials with nanodimensional pores the principles of heat 

propagation cannot be applied in the traditional manner, for 

example the Fourier equation can only be applied in limited 

way. 

 



 



MANTI® CERAMIC INFORMATION ON LAYER ORDER   

The MANTI-AI products incorporate the group of products 

applied in indoor conditions while MANTI-AE products of the 

product family are developed for outdoor applications and are 

suitable for heat protection of inner and outer surfaces of walls. 

In case of both applications we can differentiate primer, 

intermediate and closing layer in the layer order. MANTI-AI-B 

and MANTI-AE-B products are suitable for creating primer 

layer due to their white color, onto which in case of indoor 

application an intermediate layer of MANTI-AI-T can be 

applied, which is pigmented in its material, and/or in addition an 

overdyeable layer of MANTI-AI-C. In case of outdoor 

application anyversion of MANTI-AE-T is suitable for creating 

a white intermediate layer,and in case of colored coating 

MANTI-AE-C should be used. In case of indoor application it 

can be necessary to apply closing layer with activated 

surface for areas with high stress (i.g. kitchen, bathroom etc.) 

In case of white color application MANTI-AI-BA is 

suitable,while in case of colored coating a version of MANTI-

AI-TA is applicable for the purpose.  These product versions 

contain water repellent and biocide additives in elevated 

quantity in order to achive the desired effect. In case of 

outdoor application the outer surface can be a layer of 

MANTI-AE-BA of white color or MANTI-AE-TA for any other 

desired color which also contains waterrepellent and biocide 

additives in elevated quantities similarly to the surface 

activated versions of indoor application. 



 
In case acover layer different from product MANTI® 

CERAMIC are applied as an outdoor or indoor cover layer, the 

heat protecting properties of the coating may be reduced 

depending on the type of applied cover layer. The MANTI-TC 

technological coating family, which is currently under 

development, offers effective thermal protection solution in 

different fields. The technological coatings have been created 

for different permanent and maximal heat load. MANTI-TC 

coatings may represent excellent additional thermal protection 

in areas where there are technological or other obstacles 

against conventional heat insulation application methods.  

Usage of MANTI-SP is recommended where coatings with 

properties different from the above listed ones are 

necessary. In this case the final formula of the product is 

created individually after consultation with the customer. 

 

MANTI® CERAMIC HEAT TRANSFER PARAMETERS 

During development of MANTI® CERAMIC products the heat 

transfer simulations showed that when calculating the heat 

transmission factor the exact determination of heat transfer 

coefficient must play a more important role than the thermal 

conduction coefficient. 

According to experiences the Fourier equation can be applied 

only in limited way and we can calculate the heat transfer 

coefficient in case of outdoor surfaces αe = 8 W/m2K, in 

case of indoor surfaces αi = 2 W/m2K, while the thermal 



conductivity coefficient of coating is below λ ~0,0140 W/mK, 

based on our measurements. 

APPLICATION  PROCESS 

MANTI® CERAMIC products can be applied easily and they 

constitute an easily mixable suspension. They create a 

decorative coating after drying.The heat insulation properties 

are largely affected by not only the composition but also the 

quality of application. The coating applied in a non-professional 

way can be uneven and the inconsistent structure can mean 

continuously changing insulation properties that can 

significantly reduce the efficency of the coating. Műszer 

Automatika considers the guaranteed quality as the first 

priority not only during product development but during 

execution as well. It applies a process that observes the exact 

technological specifications required that will ensure the quick 

application and long lifespan of the coating in the interest of the 

customers. With our well-trained experts and high-technology 

tools Műszer Automatika guarantees the quality of application. 

 



ADVANTAGES OF MANTI® CERAMIC COATINGS 

• Itis highly resistant against precipitation, extreme 

weather and solar radiation 

• It ensures high adhesion to metals, concrete, brick, wood 

and plastic materials by using suitable bonding agents 

• It can be used in wide temperature range (between -40 

and +200 °C) 

• It reduces surface temperature on metal surfaces, the 

dilatation damages, and reduces the corrosion effects due 

to its water–repellent property  

• It makes it easier to locate the spots of continuity failures in 

case of technological equipment 

• It can be applied easily and effectively 

• With airless equipment it can be applied easily and 

economically on jointless or convex places or such 

places that are not easily accessible 

• It is suitable for protection of monument buildings due to its 

ultrathin layer thickness as it does not change the look of 

the facades or the buildings 

• Environmentally friendly material, no dangerous waste is 

generatedduring its applicationunlike conventional heat 

insulation systems 

• It can be repaired easily in case of mechanical damages 

• Long lifetime, stable coating 

• Shorter application time compared to conventional 

systems 

• Does not help the propagation of an occasional fire 



 

APPLICATION FIELDS OF THE MANTI® CERAMIC 

PRODUCT FAMILY: 
 
Indoor and outdoor applications in construction industry 

• Wall and other surfaces, flat roofs of residential and 
industrial buildings, public institutions, hotels 

• Monument buildings  

Technological use 

• Metal structures 

• Heating systems, steam and gas tubings 

• Tanks (fuel, gas, water chemicals, siloes etc.) 

• Passenger  cars, tank vehicles, heavy machines 

• Heated chemical material mixers, autoclaves 

The basic principle of Műszer Automatika Ltd. is that all 
procedures are quality controlled most stringently from the 
product development through manufacturing until the 
execution. 

Our motto: „Innovation for your safety” 

 



 

 

 

 

 

 

 

 

 

 

 

 

MŰSZER AUTOMATIKA Kft. 

Postal Address: H-2040 Budaörs, Komáromi utca 22.  

P.O.Box: 2040 Budaörs, Pf. 296. 

Telephone: +36 (23) 365-280, 336 (23) 414-922, +36 (23) 414-923 

Fax: +36 (23) 365-087 

manti@manti.hu 


