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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 equipped building skin system. In this paper, 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, and then we plan to perform several kinds of CFD (computational fluid
dynamics) cases through numerical simulation
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Fig. 1 Schematic diagram of environmental chamber for PFU system.
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Table 1 Condition of experiment
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Case Velocity | Temperature| wall | Blind humidity | Met | Clo
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A - - - _
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inter C 95 93 ~ B 10 23 40% 1.0
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E - - . -
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Table 2 Measuring item and instruments
Item Instrument Point
Indoor 90
Temperature Surface T-type thermocouple 20
Diffuser 14
Humidity Assmann V.entilated pssfghrometer 1
Electric meter (Vaisala) 1
Velocity Anemomaster (Kanomax) 1
SA 1
Air volume RA Pitot tube-type Micromanomater (FCL) 1
PMV PMV meter (Innova) 1
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Fig. 3 The placement of thermocouple (section).
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(d) Case D (with PFU system & guide wall)

Fig. 4 Temperature distributions for different operating condition in winter (C).
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Fig. 5 Comparison of PMV & PPD at a dis—
tance 0.5m from window (winter).
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Fig. 9 Air velocity distributions according to inlet air velocity (summer, m/s).
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Table 3 Calculation results of collection effectiveness

Case Velocity (m/s) Temperature (T) heggnc?gztiir?trilty hg;cngﬁ;trix%rt)y ef(f:e(Z:léie\fgr?enss

SA | RA |Inlet(;)|Outlet fo,)| fm— tour |{ @ou keal/n)| (g, kecal/h) (7)

B{ 13 05 21.8 214 0.4 157 0.02

Winter | C | 25 0.8 22.2 19.3 29 1816 663.6 0.27
D| 25 1.0 22.1 18.7 34 266.2 0.40

F| 13 05 25.0 26.0 -1.0 39.1 0.11

G| 20 0.7 24.8 26.4 -16 87.7 0.25
Summer| H| 25 1.0 245 269 -24 188.0 3444 0.55
1] 25 1.1 24.4 272 -28 241.2 0.70

J| 25 1.2 245 274 -29 2725 0.79
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