
Next-Generation Thermo-Reflective Systems
Thermal Intelligence for Buildings & Cities

Microsphere-based technology grounded in science, validated by independent testing, delivering immediate impact
on the thermal load of buildings, roofs, façades and urban structures.



INTRODUCTION
AND STRATEGIC CONTEXT

CHAPTER 1



Cities are increasingly transforming
into heat-stressed environments

MODERN CITIES UNDER
EXTREME THERMAL PRESSURE

• Roofs and facades routinely reach 70–80 °C during summer months.

• Urban surfaces absorb large amounts of heat and release it long after sunset.

• This drives thermal stress for residents, extreme energy demand peaks,
   deteriorating health conditions and accelerated ageing of urban structures.

• Air-conditioning systems operate at the limits of their capacity,
   resulting in more failures and rising operational costs.

ϩ �ēe �ræan Feat Islanî eƯect is æecominČ a critical factor
   in urban energy stability.



Most buildings were never engineered
for today’s extreme climatic loads

BUILDINGS DESIGNED
FOR A DIFFERENT CLIMATE

ϩ Fistorical îesiČn stanîarîs anî material speciƱcations îiî not anticipate
   current levels of UV exposure or rapid thermal cycling.

ϩ ®aterprooƱnČ sƅstemsϠ metal sēeets anî faëaîe assemælies noſ reacē
   temperatures that shorten their service life by several years.

• Structures experience thermal expansion, micro-cracking,
   joint degradation and accelerated ageing of critical components.

ϩ iriČinal certiƱcations anî performance assŪmptions
   often no lonČer reƲect real operatinČ conîitionsϟ



Insulation acts only after heat has already
entered the building envelope

WHY PASSIVE INSULATION
IS NO LONGER ENOUGH

ϩ �ēe primarƅ cēallenČe occŪrs at tēe sŪrfaceϠ ſēere solar enerČƅ is aæsoræeîϟ

• Passive insulation does not address the infrared spectrum,
   ſēicē accoŪnts for 50–60% of total tēermal loaîϟ

ϩ �ŪilîinČs noſ reŗŪire an actiŽe sŪrface laƅer tēat:

 ReƲects incominČ solar ēeatϟ

Rapidly emits absorbed energy (high emissivity).

Prevents overheating of structural layers.

  

NOVERA intervenes before the heat
penetrates the roof, facade or interior.



THE SCIENTIST BEHIND THE TECHNOLOGY:
Dip.-Ing. Alojzy Thiel, CSIO

• 40+ years of research into microsphere-based systems under extreme operating conditions.

• Originally involved in the development of specialised membranes
   for military submarines (IR stabilisation and microclimate control).

ϩ [onČϱstanîinČ collaæorations ſitē >raŪnēoferϠ ��VϠ "[RϠ �(�b�[I� anî ��� PraČŪeϟ

ϩ >oŪnîer of tēe core principles æeēinî toîaƅЍs biV(R� tecēnoloČƅ
   ϴ controlleî emissiŽitƅϠ IR reƲection anî mŪltilaƅer tēermal sƅstemsϟ

ϩ [eaî îeŽeloper anî coϱoſner of biV(R� �ecēnoloČiesϟ

FĖs ſorħ proŽĖdes tēe scĖentĖfic foŪndatĖon
and credibility of the entire NOVERA system.

• 40+ years of research into microsphere-based systems under extreme operating conditions.• 40+ years of research into microsphere-based systems under extreme operating conditions.• 40+ years of research into microsphere-based systems under extreme operating conditions.

� ſorld-class scĖentĖfic aŪtēorĖty responsĖble for transferrĖnČ
advanced military technologies into civilian applications



PHYSICS & TECHNOLOGY

CHAPTER 2



Every millimetre of the layer contains millions
of ceramic and glass microspheres

THE PRINCIPLE
OF MICROSPHERE TECHNOLOGY

ϩ �ēe microspēeres act as 360е microϱmirrorsϠ reƲectinČ infrareî raîiationϟ

ϩ �ēeir ČasϱƱlleî ēolloſ strŪctŪre siČniƱcantlƅ reîŪces tēermal conîŪctionϟ

ϩ �ēe material remains staæle from –35 е� to +͗0 е�ϟ

• Microspheres do not age or deform, as they are not pigments
   but a physical structural element.

Result: the surface resists overheating
and the underlying structure stays cool.



�� Ѹ ͏ϟ͗͗

FĖČē reƲectance ѭ ēĖČē emĖssĖŽĖty ѱ a sŪrface tēat remaĖns cool oŽer tĖmeϟ

bi«(�� ranħs amonČ tēe ſorldЍs most eƯectĖŽe
thermal-cooling surface technologies.

�olar ReƲectance
— proportion of incoming

solar enerČƅ reƲecteî aſaƅ

Rate at ſēicē tēe sŪrface
releases absorbed heat

�olar ReƲectance Inîex
ϴ Žaliîateî æƅ �(�b�[I�Ϡ

���a (͐͗͘0

(mĖssĖŽĖty Ѹ ͏ϟ͕͗ ��I Ѹ ͐͏͖

bi«(�� �eƲeƄ — tēe fŪndamental pēysĖcal
parameters that enable a permanently cool surface

SR, EMISSIVITY & SRI:
THE CORE PHYSICS



Real thermal load lies in the infrared range,
ſēĖcē represents ͔͏ϳ͔҇͘ of all solar enerČy — not Ėn ŽĖsĖble lĖČēt

NOVERA & THE INFRARED
SPECTRUM

ϩ �onŽentional piČmentϱæaseî coatinČs reƲect Žisiæle ϼVI�Ͻ liČētϠ æŪt not IRϟ

ϩ biV(R� operates across tēe bIRϠ aIR anî >IR æanîsϟ

ϩ Its performance îoes not îecline ſitē îŪstϠ pollŪtion or Ūræan smoČϟ

ϩ �ēe tecēnoloČƅ maintains a staæle pēƅsical eƯect oŽer manƅ ƅearsϟ

This is why NOVERA delivers reliable performance in urban
environments, industrial settings and extreme conditions.



STABILITY OF THE
THERMAL GRADIENT
NOVERA fundamentally transforms the temperature
profile of tēe entĖre strŪctŪre

ϩ ReîŪces ēeat æŪilîϱŪp in strŪctŪral laƅers anî ſaterprooƱnČ sƅstemsϟ

ϩ ainimises æotē îailƅ anî seasonal tēermal expansionϟ

ϩ �loſs tēe îeŽelopment of microϱcracħs anî Ĥoint failŪresϟ

ϩ  aeasŪreî îata ϼ�V�� PraČŪeϽ:

 Feat ƲŪx ſitēoŪt biV(R�: ͐͐0–͓͐5 ®ϯmζ

Feat ƲŪx ſitē biV(R�: ͓5–͖0 ®ϯmζ Ҍ ͓5–60% reîŪction in tēermal loaî

�ēe strŪctŪre operates Ėn a coolerϠ
more stable tēermal reČĖmeϟ



bi«(�� Ės a ͐͏͏҇ enŽĖronmentally safe tecēnoloČy ſĖtē ͏҇ «i�

ECOLOGY, HYGIENE & TiO₂

ϩ ®aterϱæaseî formŪlation ſitē no toxic solŽentsϟ

ϩ iîoŪrϱfree ϴ sŪitaæle for interiorsϠ scēools anî ēealtēcare facilitiesϟ

ϩ �ii΢ content enaæles pēotocatalƅsisϠ æreaħîoſn
   of orČanic contaminants anî a æactericiîal eƯectϟ

ϩ  �elfϱcleaninČ properties actiŽateî Ūnîer �V exposŪreϟ

>Ūlly complĖant for Ūse Ėn food-processĖnČ enŽĖronmentsϠ
ēealtēcare settĖnČs and resĖdentĖal bŪĖldĖnČsϟ



THE NOVERA SYSTEM

CHAPTER 3



bi«(�� Ės a pēysĖcally enČĖneered mŪltĖlayer arcēĖtectŪre

NOVERA = A SYSTEM,
NOT A COATING

• bi«(�� �leaner – RemoŽal of ČreaseϠ æioƱlm anî sŪrface contaminantsϟ

• NOVERA PNT – Penetration primer ensŪrinČ Ūniform aæsorption anî aîēesionϟ

• bi«(�� Fydro�epaĖr ѭ �pĖder – (lastic ſaterprooƱnČ laƅer ſitē strŪctŪral reinforcementϟ

• bi«(�� �eƲeƄ ϯ (ƄterĖor ϯ InterĖor – >Ūnctional microspēereϱæaseî tēermal memæranesϟ

�ēe system delĖŽers fŪll performance only
ſēen applĖed as an ĖnteČrated ſēoleϟ



"ĖaČnostĖcs Ҍ �leanĖnČ Ҍ �rĖmĖnČ Ҍ �epaĖr
Ҍ >ŪnctĖonal [ayer Ҍ �erformance «erĖficatĖon

SYSTEM ARCHITECTURE
STEP BY STEP

ϩ "iaČnostics inclŪîe IR tēermoČrapēƅϠ sŪæstrate assessment anî aîēesion testinČϟ

ϩ (acē sŪæstrate tƅpe ϼconcreteϠ metal sēeetϠ æitŪmenϠ PV�Ͻ folloſs clearlƅ
   îeƱneî application proceîŪresϟ

• ibĤectĖŽeϡ pēƅsical inteČritƅϠ stronČ aîēesion anî maximŪm fŪnctional performanceϟ

�ēe system proŽĖdes a ͔͑ϳ͒͏ year serŽĖce lĖfeϠ
ĖnclŪdĖnČ tēe ſaterproofinČ layerϟ



WHY CONVENTIONAL
REFLECTIVE COATINGS FAIL
�radĖtĖonal reƲectĖŽe coatĖnČs cannot manaČe I� enerČyϠ
and lĖČēt reƲectĖon alone Ės ĖnsŪƯĖcĖent

ϩ PiČments reƲect Žisiæle liČēt æŪt îo not control infrareî raîiationϟ

ϩ �ēe performance of stanîarî coatinČs îrops sēarplƅ
   ſēen contaminateî ſitē îŪst or pollŪtionϟ

ϩ �fter ͐–2 seasons tēeƅ ČreƅϠ cracħ anî îelaminateϟ

ϩ �ēeƅ îo not aîîress strŪctŪral issŪes or ſaterprooƱnČ inteČritƅϟ

ϩ biV(R� can also ſorħ ſitē otēer piČmentsϟ

bi«(�� Ės a pēysĖcal system
— not a pĖČment-based coatĖnČϟ



PERFORMANCE IN
REAL-WORLD OPERATION

�erformance remaĖns consĖstently
stable across mŪltĖple clĖmate Əonesϟ

�ypĖcal resŪlts measŪred across (ŪropeϠ �sĖa and tēe @��ϡ

• Surface temperature reduction: –27–40 °C

• Extreme reductions on dark substrates: Ūp to Ѯ͓͒ е�

• Cooling energy savings: 25–40%

• Lower structural thermal stress: 10–18%

ϩ FeatϱƲŪx reîŪction: 45–60%



I� ĖmaČĖnČ demonstrates cēanČes
Ėn tēermal beēaŽĖoŪr ſĖtēĖn mĖnŪtes

IR THERMOGRAPHY

ϩ �ntreateî sŪrfaces: 65–͗0 е� ϼreîϯoranČe spectrŪmϽϟ

ϩ biV(R�ϱtreateî sŪrfaces: 2͗–͓5 е� ϼælŪeϯČreen spectrŪmϽϟ

ϩ in îarħ sŪæstratesϠ temperatŪre îiƯerences reacē Ūp to Ѯ͓3 е�ϟ

�ēermoČrapēy proŽĖdes tēe stronČest ŽĖsŪal
eŽĖdence of tēe tecēnoloČyЍs eƯectĖŽenessϟ



«alĖdated Ūnder eƄtreme condĖtĖons and confirmed
tēroŪČē lonČ-term eƄposŪre

LONG-TERM TESTING
(> 25 YEARS)

• �« cēambers

• �alt-spray testĖnČ

• FŪmĖdĖty cyclĖnČ

• �ēermal sēocħ from Ѯ͔͒ е� to ѭ͗͏ е�

• (Ƅtended oŪtdoor ſeatēerĖnČϡ

�ēe tecēnoloČy Ės enČĖneered to delĖŽer
͔͑ϳ͒͏ years of dependable performanceϟ

 bo siČniƱcant loss of �R or emissiŽitƅϟ

 bo strŪctŪral or fŪnctional failŪreϟ

 Polƅmer elasticitƅ fŪllƅ preserŽeîϟ



bi«(�� redŪces tēermal stress ſĖtēĖn tēe bŪĖldĖnČ
enŽelopeϠ sĖČnĖficantly eƄtendĖnČ roof lĖfespan

STRUCTURAL
LONGEVITY

ϩ ReîŪceî tēermal expansion of roofs anî facaîesϟ

ϩ >eſer microϱcracħs anî strŪctŪral fractŪresϟ

• �loſer îeČraîation of ſaterprooƱnČ memæranesϟ

• aore staæle operatinČ temperatŪres across tēe constrŪction laƅersϟ

• biV(R� (xterior anî biV(R� Interior can æe tinteî ſitē anƅ ſaterϱæaseî
   paint ſitēoŪt losinČ tēeir oriČinal tēermalϱinsŪlation propertiesϟ

�esŪltϡ roof serŽĖce lĖfe eƄtended by ѭ͒͏ϳ͔͏҇ϟ



FIRE RESISTANCE:
B ROOF (T3)

Suitable for industrial facilities, hospitals,
public buildings, logistics centres and airports.

NOVERA complies with EN 13501: B ROOF (T3)
— tēe strĖctest (Ūropean classĖficatĖon for roof fire performance

ϩ "oes not propaČate Ʋameϟ

ϩ "oes not sŪpport comæŪstionϟ

• Resistant to ƲƅinČ Ʊre anî external iČnition soŪrcesϟ

• �afe eŽen Ūnîer ēiČēϱtemperatŪre exposŪreϟ



PERFORMANCE
IN REAL-WORLD OPERATION

ϩ �RI Ѹ ͐0͖ ϩ (missiŽitƅ Ѹ 0ϟ͗6ϩ �R Ѹ 0ϟ͗͗

Measured parameters:

ϩ (nŽironmental: 0% Vi�Ϡ reîŪceî �i΢ emissionsϠ lonČ serŽice lifeϠ
   Ūræan coolinČ æeneƱtsϟ

ϩ �ocial: improŽeî tēermal comfortϠ ēƅČienicallƅ safe tecēnoloČƅϟ

ϩ @oŽernance: inîepenîent certiƱcations anî fŪllƅ
   aŪîitaæle performance îataϟ

ESG Contributions:

IN REAL-WORLD OPERATIONIN REAL-WORLD OPERATIONIN REAL-WORLD OPERATION
Data validated in independent audits and
confirmed tēroŪČē lonČ-term field measŪrementϟ



ENERGY & ECONOMICS

CHAPTER 4



ENERGY & CO₂
(MODEL: 1,000 M²)

Model roof: 1,000 m²

• �nnŪal enerČƅ saŽinČs:
   20–35 MWh

• �i΢ reîŪction:
   8.4–14.7 tonnes per year

• (ŗŪiŽalent impact:

A solution with an instant
environmental impact.

 �omparaæle to tēe annŪal
   consŪmption of ͗–͐2 ēoŪseēolîsϟ

(ŗŪal to 50Ϡ000–͘0Ϡ000 ħm
   of car traŽelϟ

 350–600 trees per ƅearϟ

A technology that delivers an immediate reduction
in both emissions and energy consumption



ECONOMICS & RETURN
ON INVESTMENT

ϩ �oolinČ enerČƅ saŽinČs: 25–͓0%

ϩ ReîŪction of peaħ loaîs: Ūp to 50%

• Roof lifespan extension: +30–50%

• [oſer inciîence of FV�� failŪres

Investment payback: 2–4 years.

Proven results that enhance the value
and performance of every building



PHOTOVOLTAICS:
A POWERFUL SYNERGY
FĖČē ��I sĖČnĖficantly enēances bĖfacĖal �« performanceϠ
ſĖtē reƲected ĖrradĖance boostĖnČ oŪtpŪt by Ūp to ͔͏҇

ϩ PV moîŪles ēaŽe a temperatŪre coeƯicient of –0ϟ͓5% ϯ е�ϟ

ϩ biV(R� loſers moîŪle temperatŪres æƅ 20–͓0 е�Ϡ resŪltinČ in a 20–60% increase
in poſer oŪtpŪtϠ îepenîinČ on panel tƅpeϟ

• ReîŪceî cell îeČraîation anî a more staæle ŽoltaČe proƱleϟ

Higher annual yield and extended module lifespan.



APPLICATIONS & SOLUTIONS 

CHAPTER 5



RESIDENTIAL
& COMMERCIAL

• (limination of attic anî roof oŽerēeatinČϟ

• aore staæle interior temperatŪresϟ

• �Ūitaæle for æotē neſ constrŪction
   anî refŪræisēmentϟ

• �oolinČ enerČƅ saŽinČs of 25–͓0%ϟ

• ImproŽeî FV�� performance anî reliaæilitƅϟ

• �etter tēermal conîitions in serŽer
   rooms anî tecēnical spacesϟ

Residential buildings:

FĖČē-performance solŪtĖons for ēomes
and commercial buildings — without compromise



INDUSTRIAL: PERFORMANCE
UNDER EXTREME CONDITIONS

ϩ ReîŪction of internal ēall temperatŪres æƅ 10–18 °C.

ϩ ReîŪction of macēine operatinČ temperatŪres æƅ 8–15 °C.

• ͑͏ϳ͓͏҇ îecrease in eŗŪipment failŪre ratesϟ

• ImproŽeî ſorħplace safetƅ anî tēermal comfortϟ

�roŽen eƯectĖŽe Ėn ĖndŪstrĖal ēalls
where conventional systems fail.

When harsh operating environments demand real,
measurable performance, NOVERA delivers



INFRASTRUCTURE: AIRPORTS,
STADIUMS & LARGE COMPLEXES

ϩ �pplication possiæle ſitēoŪt operational îoſntimeϟ

ϩ �iČniƱcant reîŪction of tēermal stress across larČe strŪctŪresϟ

• �ƅpical Ūse cases: airport roofsϠ staîiŪmsϠ transport ēŪæs anî larČe pŪælic complexesϟ

REFERENCE:

Dammam Airport (Saudi Arabia) — 10,000 m²
treateîϠ ſitē measŪraæle reîŪctions in coolinČ costsϟ

[arČe-scale assets demand solŪtĖons tēat can ſĖtēstand
continuous operation, thermal load and extensive surface area



SMART CITIES
& URBAN COOLING

• Reduction of neighbourhood temperatures by 4–6 °C.

• Lower peak energy demand.

• Improved evening and night-time cooling.

• Higher resident comfort and reduced health risks.

A core technology for climate-adaptation
strategies in contemporary cities.

A key instrument for modern urban
climate-adaptation strategies



PRODUCTS

CHAPTER 6



THE NOVERA
PRODUCT RANGE

The products operate as a physical system,
not as standalone coatings.

• bi«(�� �eƲeƄ ϴ aicrospēereϱæaseî rooƱnČ memæraneϟ

• bi«(�� (ƄterĖor ϴ �ēermoϱreƲectiŽe faëaîe coatinČϟ

• NOVERA Interior — Interior coating for condensation and mould prevention.

• NOVERA HydroRepair ϴ (lastic ſaterprooƱnČ compoŪnîϟ

• NOVERA PNT — Penetration and adhesion primer.

• NOVERA Spider — Structural reinforcement fabric.

• NOVERA Cleaner — Professional-grade cleaning and surface preparation.

A comprehensive technology — from microsphere
science to a fully functional system



TECHNICAL PARAMETERS
(CHEAT-SHEET)

• SR: 0.88

• Emissivity: 0.86

• SRI: 107 (TECNALIA, ASTM E1980)

• Surface temperature reduction: ͖͑ϳ͓͏ е�Ϣ eƄtreme cases Ūp to Ѯ͓͒ е�

ϩ Feat ƲŪx: ͐͐͏ϳ͓͔͐ Ҍ ͓͔ϳ͖͏ ®ϯmζ

• HydroRepair: 25 m water column resistance, elasticity > 300%

• System lifespan: ͔͑ϳ͒͏ years

• VOC: 0 %

TECHNICAL PARAMETERSTECHNICAL PARAMETERSTECHNICAL PARAMETERSTECHNICAL PARAMETERSTECHNICAL PARAMETERS

�ēe ħey metrĖcs tēat define tēe real-ſorld performance
and physical impact of the technology



KEY REFERENCES

• Plakor Czech
50,000 m² — audited energy savings.

• Dammam Airport (Saudi Arabia)
10,000 m² — measurable reduction in cooling costs.

• �ontĖnental ϼ@ermany ϯ FŪnČaryϽ
Stabilisation of technical systems and thermal conditions.

• Poland
Sports facilities and food-processing operations.

Consistent, repeatable results across
multiple climatic environments.

Independent enerČy aŪdĖts confirm stable performance
across industries and climate zones.



SUMMARY & CTA

• Surface temperature reduction: 27–40 °C

• Cooling energy savings: 25–40%

• Roof lifespan extension: +30–50%

• PV performance increase: +20–60%

• Compliance: B ROOF (T3), 0% VOC, stable SRI, SR and emissivity parameters

WE ARE READY TO DESIGN
A SOLUTION FOR YOUR BUILDING.

Key performance benefits — and a ready-to-deploy
solution that can transform your building



Thank you for your attention.

Let us work together on a pilot project where you can conduct your own measurements
and verify the system’s performance first-hand.




