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Development of Antifogging Window Technology to
Reduce Energy Consumption for Air Conditioning
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Abstract

Mazda aims to equip all its vehicles with electrification technology by 2030 and accelerates efforts to achieve
it. However, this electrification shift is accompanied by the problem of managing heating demand with minimal
energy consumption. A significant portion of the energy required for heating is used to prevent fogging. To
address this, we focused on developing antifogging windows coated with water-absorbing material, which can
reduce fogging while consuming less energy. The antifogging windows not only lower the energy needed for
fogging prevention but also improve the driving range during winter. In this study, we prepared a new organic-
inorganic hybrid material with water-absorbing properties and developed an antifogging window that combines
effective fogging prevention with durability. Additionally, we established a calculation model to estimate the
impact of the antifogging window on driving range improvement and assessed their effect on driving range

across various global regions.

Key words : Air conditioning/Comfort, Window coating, Antifogging, Organic-inorganic hybrid material

ROEHEY 3y Y XF14F+7IL “Zoom-Zoom” B

BTHH, BERIXILF—OHEEEMICKD, fikEbsg

1. FL®IC
IXLF—READZENEEZH, vV F IR

rETFIETWEY,

BBEOFERIE, ReWEEZBRT B7HIC,
DESBEFETHRVEREZHRTS e kv5hn

= 20301 ICEDE, 2030 EXTICEET R L TDEIC
BILEMEEHFETH S, LHL, BEMEICHELT
HBEHAE T IMEHBEEICKD, TRILF—HEZN
ZBRNSRERERS X T LORENEHETH D, AR
HEBEIDETIE, T 0HRAZMALLERAHI AT
Holce LHL, BEEFEIFERE—F—ICLZZHEIR

%, LDL, RBGEEVEEDENLICELD, BREIC
WNEACEDMIE L, HZHE S ETEDIRETSC
EhH3 (Fig.1)e CNETOEIHETIE, ARDBT
WESRZ E—4—TH#L, RICEZEWLERRAZZES L
TEDEHVTWVS, E—2—IlLBHEFEIE, RIF
DEFIFERTZ2IRILF—DELZFEDEEEL TV

"1,2,4,5 $EATHRZERR
Technical Research Center

3

ElrFAFRER
Interior & Exterior Components Development Dept.



No.41 (2025)

TYAER

3%, Z0®, TRILE—HBEMIANS, HEH
ICBE R D AT BB R BRI ASRO SN T WS,

(a) Condensed Water Droplets
Water Vapor

Light Transmission

./e®
o
»-'N

Light Scattering

o
.

ots %o

Coe®y

o

Window
00 00 0 0 o

* e

Loss of transparency

(b) “5

ey

L o

o .’!.!ogiﬂ
C Air €

Ventilation load
for antifogging

Increase in car interior
humidity due to exhalation

Fig. 1 (a) Mechanism of Window Fogging, (b) Image of
Ventilation Load for Antifogging
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Fig. 2 The Advantages and Disadvantages of Three
Types of Antifogging Materials
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Table 1 Antifogging and Mechanical Properties of the
Developed Material and a PVA Film
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Fig. 3 Scratch Profiles of the Developed Material
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