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Evaluation of Thermal Environment on Air-barrier Type
Perimeter—less System with Underfloor Air Conditioning System
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ABSTRACT: This paper aims at suggesting design guidelines for a perimeter-less HVAC
system that contributes energy savings. Perimeter-less HVAC system is one that relieves
difficulties such as handling mixing loss, uneven radiative environment, and maintenance and
repair. It prevents heat load gained through window and outdoor wall without modifying a
previously é;quipped building skin system. In this paper, we performed several kinds of CFD

(computational fluid dynamics) cases through numerical simulation to obtain an optimized
perimeter-less design, and then we conducted a large-scale model experiment to see how the
push-pull air flow would handle indoor heat to obtain an optimized perimeter-less design.
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Fig. 1 Concept of perimeter-less HVAC sys-
tem.
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Table 1 Simulation case for calculation

Case Velocity (m/s}
Summer
Winter

06, 0.8, 1.0, 1.2, 14, 1.6, 1.8

Table 2 Boundary conditions for calculation

Temperature ('C) | Summer (ETD) Winter
Outdoor 33 (39) -5
Indoor 26 22

Indoor | Window 31(38) 2

surface|  Wall 27 21
Inlet air 26 22
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Table 3 Condition of experiment

Inlet Temperature (C) Humidity
Case Velocity (m/s) | Temperature (‘C)[ Outdoor Indoor (%) Clo Met
A -
B__ | 0.8(90CMH/m) | 26.0 330 %60 % 05 L
c : - )
D [1.2 (130 CMH/m)] 22.0 50 220 40 10
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Table 4 Measuring item and instrument

Item Instrument Points
Indoor 54
Temp.| Surface| t-type thermo-couple 18
Diffuser 10
Humidity Electric meter (Vaisala) 1
Velocity Anemomaster (Kanomax)| 3
PMV PMV meter (Innova) 3
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Table 5 Calculation results of collection effectiveness
v f] _ Temperature (C) Collection | Convection | Collection

Case glocity heat quantity | heat quantity | effectiveness
(m/s) |Indoor( ¢;) |Outlet( £,)| #— £, (@, kcal/h) | (g, kcal/h) (9)
06 2652 28.18 166 520 15.69 033
038 26.38 21.75 1.37 5.72 15.89 0.36
1.0 26.32 2753 121 6.32 1597 040

S
ummer % 26.29 27.40 111 6.95 16.01 0.43
(26T) 1.4 2%6.27 27.32 1.05 767 16.04 048
16 26.26 27.26 1.00 835 16.05 052
18 2%6.25 27.16 0.91 855 16.06 053
06 1851 1852 ~0.01 0.03 22,44 0.001
0.8 19.09 19.15 ~0.06 0.25 23.25 0.01
, 1.0 19.63 19.27 0.36 1.88 24.01 0.08
%
inter 1.2 21.14 19.70 1.44 902 26.13 0.35
(227C) 1.4 21.42 19.84 158 1155 26,52 0.44
16 2151 20,00 151 1261 26.65 047
18 2155 20.07 148 1391 26.71 052
5 M3} £ ¥ DF 7] =7t 27.3C2 1.3C 453t air-barrier
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