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ABSTRACT

It has been known that the application of an airflow window system reduces the energy consumption
compared with conventional double pane window in a building.

But how to analyze thermal load in a building with an airflow window system has not been well
known, so two kinds of method(Mode 1 and Mode 2) to analyze time dependent thermal load of
the building with an airflow window system are presented in this study.

The results of load analysis about the model building(total area : 4521 m’ 3 floors) by Mode
2 show that the maximum cooling and heating load in a building with an airflow window system
are decreased about 12-17% and about 19.5% than with double pane glass window, and yearly energy
consumption with an airflow window system is saved about about 20% than with double pane glass
window.
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Fig.2 Schematic diagram for heat transfer
analysis of an airflow window system.
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Table 1. Specification of the model building for
load analysis

Floor Area(r) | Floor height(m) | Ceiling height(m)
Pent house 174 - -
3rd floor 934 3.7 25
2nd floor 934 37 25
1st floor 1,185 45 3.0
Basement 1,185 48 -
Total 4,521
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Table 2. CPU time for load analysis of model
building by Mode 1 and Mode 2

Calculation period{ CPU time
Mode 1 1.1 — 1231 912 min
Mode 2 1.1 — 1231 25 min
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Table 4. Various types of an airflow window sys-
tem and a double pane window

Type of window Characteristic

C_

Double |[Transparant glass(t=0.77)

pane
window [ Colured glass(z=0.44)

1

C—2

C—3 |Airflow |Blind with black colour
window |— - -

C—4 |system |Blind with white colour

Table 5. Various types of an airflow window sys-
tem and a double pane window

Type of window Characteristic
C—1 {Double |Transparant glass(x=0.77)
ne
Cc—2 \I))v;indow Colured glass(t=0.44)
c—3 No controlled air flow,
Blind with black colour
C—1 | Airfiow Co‘ntrollfed air flow,
. Blind with black colour
window -
No Controlled air flow,
C—5 |system/| . ] .
Blind with white colour
C—6 Controlled air flow,
Blind with white colour
c—7 No Controlled air flow, Blind
with black and white colour
c—8 Controlled air flow, Blind
with black and white colour
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Fig.7 Maximum heating and cooling load of
the model building
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Fig.8 Results of yearly energy consumption
for intermittent air conditioning
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Fig.9 Results of yearly energy consumption
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