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Indoor Climate of Houses under the Open Cooling in Summer
Part.3: Measurements of thermal environment and sensory testing of
subjects in the model houses in Sapporo
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ABSTRACT

The results of field measurements of the indoor climate of the model
houses and a survey for the occupants under the "open cooling (OC)" in
Sapporo during the summer are described. The indoor climate in "OC"
is more comfortable than in "closed cooling (CC)" and the occupant's
imagined temperature is about 1 °C lower . During the “CC”, the airflow
is mechanical, dominated by the fluctuating rhythm of air blown from
the air conditioner. On the other hand, in "OC," the strong cold air from
the air conditioner is agitated here and there in the room by opening a
high window to allow the heat generated indoors to escape efficiently,
thereby moderating the airflow. This is an expected benefit of OC.
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Fig. 1 Floor plan of House A in Sapporo

Table 1 Insulation and airtightness
specifications of House A

Location Nishi ward, Sapporo city
Structure Traditional wooden frame construction method
Total floor space 111.66m
Total room volume 320t
Average U-value 0.24 w/m - k
Roof Glass wool (18K) 450mm
Outer wall Glass wool (high performancel6K) 105mm

Fl d t
oor exposed to Class A rigid polyurethane foam 108mm

Insulation specification ) iside air
Quter rise: Polystyrene foam 100mm ,

Foundation Under the dirt floor: Polystyrene foam

100mm

Resin sash (YKKapAPW430) Argon gas-filled double

Low-E triple-glass sunshade type blue hollow layer 15/15mm

Pipe fan system Panasonic FY-12PF9D

+ outside air inlet

Specifications of the
opening

Ventilating facilities

+ exhaust stack x 2 sets (passive ventilation)
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Fig. 2 Floor plan of House B in Sapporo

Table 2 Insulation and airtightness
specifications of House B

Location Toyohira ward, Sapporo city
Traditional wooden frame construction method
104.34m

263.3m

Structure
Total floor space

Total room volume

Average U-value  0.26W/m - K
C-value 0.4cni/ni
Urethane for filling 100mm
Roof
+Neoma Foam[Asahikasei] 100mm
Insulation Neoma Foam[Asahikasei] 50mm
e Outer wall ”
specification +Glass wool (high performancel6K) 105mm
Outer rise cell board 100mm
Foundation
under the dirt floor cell board 100mm
Specifications of ~ LIXIL Elster X

High insulation LOW-E triple glass Hollow layer 15+15mm
BAKUMA INDUSTRIAL Co.,Ltd. KP-08DS+FY-17CFR8V+RE-
Ventilating facilities 100JFK

+ outside air inlet + exhaust stack x 2 sets (passive ventilation)
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Fig. 3 Air temperature and Cognitive temperature (House A)
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Fig. 5 Thermal sensation of the subjects (House A)
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Fig. 7 Airflow sensation of the Subjects (House A)
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Fig. 4 Air temperature and Cognitive temperature (House B)
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Fig. 6 Thermal sensation of the subjects (House B)
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Fig. 8 Airflow sensation of the subjects (House B)
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Fig. 9 Dry-Moist sensation of the subjects (House A)
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Fig. 11 Thermal Comfort of the subjects (House A)
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Fig. 10 Dry/Moist sensation of the subjects (House B)
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Fig. 12 Thermal Comfort of the subjects (House B)
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Fig. 13 Patterns of indoor airflow based on Fourier analysis (upper CC mode and lower OC mode)
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