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Reduction of heat loss through the glazing
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Introduction

The building sector accounts for approx. 32% of global
energy demand and 34% of greenhouse gas
emissions.

Windows are traditionally the most inefficient envelope
components, responsible for 30-50% of total
transmission heat losses.

An autonomous "smart window" system integrating:

Zero Balance Line

Heat flux density, g [W/m?]
o

—2
] ] I = )
>tr|p|e-g|azed unlt (TGU); Standard ACtiVE HeatEd -4 : TP1 (Active): Top section
. . n . . : TP2 (Active): Mid-section
>aCt|V9 pOIylmlde heatlng paSSIVe mndowl\ -&- TP3 (Active): Bottom section
i erma |
element (on surface 5); window \ o L 6§ s “10 15 20 25
] (thermy. ,- barrier) * | 0
»standalone photovoltaic bridge) , ; Outdoor temperature, T., [°C]
(PV) Supply With energy _/ ‘ Heating zone 20
storage. L :
u | .| 15
Standard PE heating foll
To transform from a passive unheated TGU within the cavity 10

.thermal bridge” to an ,,active thermal barrier”.

Near-Zero Balance

Heat flux density, g [W/m?2]

5
Materials and Methods
0
In-situ field installation Laboratory test

Outdoor temperature, 7., [°C]

Energy gain area Energy loss area =@- Active mode (HF11) ‘

10
Il ECffective solar exposure duration

[ Theoretical thermal barrier operational autonomy

LiFePO4
battery

<.1h

St bt it ';: 8
A [ P43 [0 o0 : 4 m
Victron SmartSolar Sl ~n T E 6.6 h
MPPT -
75/15 controller k'f " " -1 O E' 0 —
| 1 2 3 '
>
N NATIONAL SCIENCE CENTRE | L M ©
N POLAND . 5 . Fi © 4.5 h
-
This research was funded in whole or in part by the National B s @ | g_ 4 3.9h
Science Centre, Poland, DEC-2025/09/X/ST8/00339, Miniatura 9, = 78 9 0 Operational limit in January:
“Integracja fotowoltaiki z oknami ogrzewanymi elektrycznie: = Only 1.7 hours per day
pilotazowe badanie w celu zwiekszenia efektywnosci 0o
energetycznej budynkéw”/  “Integrating photovoltaics  with I 2
electrically heated windows: a pilot investigation for enhanced
building energy efficiency.” For the purpose of Open Access, the
author has applied a CC-BY public copyright licence to any Author i 0

Accepted Manuscript AAM version arising from this submission. January February March



	Slide Number 1

