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High Insulation Performance of Steel-Framed House by Exterior Insulation
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Synopsis
b e

The steel-framed house is now being built with studs made of thin gauge steel sheets as substitutes for lumber, and re-
cently it is popularized rapidly in the USA, Australia and so on. Because steel studs which never absorb or emit humidity,
the rigidity of the structural body can be maintained permanently, compared with lumber whose durability is inferior be-
cause it can easily absorb and emit humidity. However, since steel studs have a high thermal conductivity, and if appropri-
ate insulation isn’t applied, they are apt to be a thermal bridge which causes an increase of heat loss and water condensa-
tion. We showed that exterior insulation was the most effective method to prevent the thermal bridge by an evaluation
that used an actual sized specimen and a numerical simulation. Furthermore, by monitoring temperature and humidity in
the steel-framed house for, the distribution of the temperature and the water condensation were never observed in the
wall, therefore, the positive effect of the exterior insulation was demonstrated.

As a result, a very high durability of the structural body was achieved by the application of steel studs whose

strength never decrease under an environment made by using exterior insulation.
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Table 1 Insulation performance required for steel-framed
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Table 2 Specifications of specimens (mm)
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6 1 Glass wool 24K
7 1 1 (125)
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9 1 t (15)

— = = — — — — —>

Urethane board (25)

Urethane board (25)




32T RS

3. MEREER

3-1 SEDEFT

AF—= NNy APBED A 5 v B2 L DB T X B
WHEMED & 2 Widhibik L LTl 58 2 FISRTWrs A4k
DB, FHRD ORI 4 &, FEHIRTEL & AL %

e

FREETIER D {3 PRI (A0 (ZERAL))

P72/ =4 v b U DI OEREHBREMHTE  SERDUIBIC & D 2 F—)L/\D 2 DREBEIREOREF

WMUZZABRKR 6 A3 F s, £ LTINS oMk
%, 3-1-2Tik%,
3-1-1 BERRR

Bk 1 & 2 2 Fo TR e Mla L, M,
FIRITRT. AR 113, MEWFA O 7200 BB I Y
IRKE BT BAS, FHRY Widk% it L 723tk 2 ©
W& 33 R H T A B R Ml 2R T o 72

Bk MEAENERLR

Table 3 Result of thermal conductivity measurement

Thermal conductivity
[W/m? - K]
1 2.33
2 0.72
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Fig. 2

Plan of the steel-framed house for monitoring temperature and humidity
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Fig. 3 Temperature distribution of the specimen insulated by
the exterior insulation
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Evaluation of insulation efficiency by thermo-camera and numerical simulation
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