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Indoor climate of Houses under the Open Cooling in Summer
Part.2: Indoor climate and the survey for occupants in a house inTokyo
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ABSTRACT
In highly insulated houses with passive ventilation system that are
widely used in cold regions (Hokkaido), "open cooling (OC)" in summer
is considered to be advantageous for the thermal comfort of the
occupants. However, there are no proven cases in warmer climates such
as Tokyo.

Thermal environment measurements and sensory tests on two
occupants of a house in Mitaka, Tokyo, were made from August to
September 2022. The occupants' cognitive temperature was 25 to 27°C,
with 90% of their votes of ""comfortable" and the remaining 10% of "not
uncomfortable". Most of the time was spent in the "OC" mode by the
occupants.
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An outside view of house in Mitaka
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Fig. 2 First floor plan
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Fig. 3 Second floor plan
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Fig. 4 Loft floor plan
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Table. 1 Insulation and airtightness
specifications for housing

Location Mitaka city . Tokyo
Structure Traditional weoden “rame construction method
Total *loor space 104.34~1
Total room volume ~ 263.3nf
Average U-value 031W/m - K
C-value 0.2eni/
Insulation Roof Phenolic foam 60mm + Phenolic ‘oam 60mm (other
specification than multi-purpose room)
Bitermad Phenolic foam 60mm + Glass wool { high

performancel6K) 105mm

Floor exposed to s

L Phenolic “oam 20mm + Glass wool (24K) 200mm
outsice air
Foundation Expanded Poly-Styrene No.1 50mm
Specifications of the
p . PVC Insulatec Resin Sash (Low-E couble glass. Reticulated glass}
opening

Highly insulated metal structural door

Ventilating “acilities BAKUMA INDUSTRIAL Co..Ltc. KP-08DS+FY-17CFR8V+RE-100JFK

cooling eguipment  Mitsubishi Electric MSZ-HXV56205

Fig. 5 Thermal images at points @ to @



Table. 2 Questions

used in the declaration survey

No.  H[4L.ER
1 5 ACHEEBVEY 7
Cagnilive Temperalure (Whal lemperalure do you leel now)
2 SOENOFRIBIOVT, EOLSCREUETH?
I hermal Sensation
3 L ERTOTREOBEESHTROLI T

Air Currenl Feeling

4 3T W/ LEUS] shELAEE TREROEEOFOE, MTOXn YTz s dh?

Air Movemeant
5 SOEROGHZEIONT, XOLSEIBLAINT
Room brighlness
8 TEARDRIESERUETH
Light Movemant
7 5 FEhLTLETR?
Swealy or dry
8 O ERMIEYRERLETH?
Feeling of Humidity and Dryness
9 SoBmfcl RRER B 0, KRERSHCETR TS,
Thermal Comfort
10 JEwofT, BREOGRELER LML s TTe?
Thermally comfortable location
1M Z7Ar#ERT 58 BERIAETILTLEER?
Set Temperature
17 IPACEERTIE. BREMLTLETS?
0CorCC
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Free-lexl enlry

ETHBULEWDTREL/ DL 3 ELWARLWHDEWEN & THEW

Very hot / 1ot / Somewhat hot / Just right / Cool / Somewhat cold / Cold / Very cold
AL B LBUH/A

Yes /A bil / No

BT AnEROBE/Thb b A0S0 & MAMOE NS

From top to bottom / Fram bottom to top / Harizontal direction

ETHHALMEE W PRPRHS LB L S LW PPRELNEL E THEEL

Very bright / Brighl / Somewhal brighl / Jusl righl / Somewhal dark / Dark / Very dark
AL E /T LR E RICE SRR AL

Regular / Irregular / No sense of mavement in the light

HW/DLTERVTLE/ A

Yes /A bil / No

HWALEY RARCA/ LA

Yes / A bit /Mo

TR/ TR TS/ RE

Uncomfortable / Not uncoemfortable / Comfortable

VS FITA = Oy F o RS VIR ERE - RRE

| iving room / Dining room / Kitchen / Staircase hall / Second-floor rooms / Washing and dressing
Bt

Free-text entry

RO LW AL REL TS

Yes (OC) /Mo {CC) / Sometimes
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Fig. 6 Cognitive temperature (left) and
thermal comfort (right) of the occupants
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Fig. 7 Cognitive temperature(left) and globe
temperature (right) which the occupants felt
thermal “comfortable” or “not Uncomfortable”
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®Yes
® A bit
No

Fig. 8 Air current feeling

® Yes
® A bit
No

44.3%

Fig. 9 Feeling of humidity and dryness

® Very hot
® Hot
Slightly hot
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® Just right
@ Slightly cold
® Cold
® Very cold

Fig. 10 Thermal sensation votes
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