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Evaluation of Indoor Thermal Environment According to
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ABSTRACT: For the purpose of investigating the effective removal of heating/cooling load
from light-weighted building envelope, two air-conditioning systems, conventional parameter
air-conditioning system and air-barrier system, are evaluated and compared by both experi-
ment and simulation with six different cases during heating and cooling season. In addition,
the characteristics of window~side building thermal load are assessed by varying supply air
velocity in order to seek the optimal system operation condition. The results are as follows.
1) Air-barrier system is more effective to remove heating/cooling load at perimeter zone than
conventional parameter air-conditioning system. Moreover, the better effectiveness appears dur-
ing cooling season than during heating season. 2) The experiment during cooling season pro-
vides that indoor temperature of air-barrier system shows 1C less than that of the conven-
tional system with similar outdoor air temperature profile, and indoor temperature distribution
is more uniform throughout the experimented model space. It concludes that air-barrier sys-
tem can achieve energy saving comparing to the conventional system. 3) The capturing effici-
ency of air-barrier system is 0.47 on heating season and 0.2 on cooling season with the same
supply air volume. It results that the system performs effectively to remove building thermal
load, moreover demonstrates high efficiency during cooling season. 4) The simulation results
provide that capturing efficiency to evaluate the effective removal of building load from peri-
meter zone shows high value when supply air velocity is 1 m/s.

Key words: Thermal environment(d&7), Perimeter zone(®¥&), Air-barrier system(&7)9%
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(a) Wall

@® : Temperature measuring point

A ' Representative point (thermal comfort
datalogger measuring point)

SA1l : Supply air from ceiling diffuser

SAZ : Supply air from window slot

SA3 : Supply air from floor diffuser

RAL1 : Return air

EA1 : Exhaust air

(a) Plan of test chamber

i EILG (b) Roof
FSAT RATL Fig. 2 Detail of wall and roof.
S 0UTDOCR CORR100R Table 1 Measurement instrument and items
Item Instrument Location

Data logger/C-C
Temperature | thermal couple | Indoor 84 point

ACCESS FLOOR

- — . (0.3 mm)
(b} Section A-A’(Case 1,2,5) Relative Assman type Representative
humidity yp point
CEILING ; X
. N . . Air flow meter | Indoor 12 point
Lea A Alr velocity | (11 "8350-M) SA, RA
Air volumne | Air capture hood | SA, RA, EA
§ OUTDOCR CORRIDOR Radiant Globe Representative
e * ¢ temperature temperature point
N
52 A3 ’ Sgla_r Solarimeter Outdoor
radiation

.o -
ACCESS FLOOR

Section A-A’ 4
(c) Section (Case 3, 4) Table 2 Experiment condition

CEILIMG . . |Air_supply and return system|Cooling/
o2 Gl Case Blind - : Heati
e Interior zone |Perimeter zone| fi€ating
1 | None | Downstream . .
§OUTDOOR CORRIDOR 2> |nstall supply Not instailed | Cooling
N L] L]
.. 3 | None Air barrier
£a1| y #SA3 Floor supply system V]
e 4 |Install (upstream)
ACCESS FLOOR .
B - - 5 - | Upper supply | Not installed
(d) Section A-A’ (Case 6) Air barrier |Heating
6 - Floor supply system
Fig. 1 Plan and section of model room. (downstream)
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Fig. 3 Plan temperature distribution (Height=
15m).
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Fig. 4 Supply and exhaust air temperature
change.
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Fig. 5 Supply and indoor air temperature

change.
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Fig. 7 Plan temperature distribution.

Table 3 Boundary condition for simulation

Item Condition
Supply air temperature 17C
Interior zone Supply air velocity 15m/s

Return air Pressure boundary
Supply air temperature 25C
Perimeter zone Supply air velocity 05~15m/s
Return air Pressure boundary

Heat load from windows

40C Heat flux

Indoor wall

Contact room heat flux
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