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Effective Air
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Abstract: The purpose of this paper was to investigate the
effective use of the minimum outdoor air ventilation rate using
computational fluid dynamics ( CFD) methods in residential
buildings with low cooling load, where a chilled ceiling in
combination with a fresh air handling unit was adopted. Some
thermal environment parameters such as air speed,
temperature, relative humidity, concentration of pollutants
were obtained under three kinds of air distribution such as
mixing ventilation, displacement ventilation, underfloor air
supply. And the comprehensive evaluation of the indoor air
quality and thermal comfort level of three kinds of air
distribution were also given. The results show that when
displacement ventilation or underfloor air supply is adopted,

the better indoor air quality will be obtained,and the minimum
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outdoor air ventilation rate will be used more efficiently.

Key words: residential building; radiant cooling; the

minimum outdoor air ventilation rate; indoor air quality;

thermal comfort
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Fig.1 Physical model of simulating room

and interior layout of room

2.2 AR

PEFHZ N Z 5 R R AR S 2K B I o #2555
B BRI AR MG P B BRI SR AR E
WY GRS SOk B . R TR SRR T %
JEIFAE T B2, SR FH 2% T — 3% AR R TR AR 5
Al [ A S T ) R S A% A DR BE TR AR B AP AR 3R
R T R A A P2 7T >R P o 288 I s 26 XU ET R XL
FTBRFIIT o Do B0 %5 s LAY T332 (0], ROAR B2 i » ) 32
[ BEYE
2.3 hREZHHE

B R (B 25 250 Sy 25 8 s [, N2 1 P [l A%
PRSP P R RE TR Ry 4 B A s AR AR KT
HL TR B . 15 YL B A By 32 A S B e UG
AR B REFE B AR /N 23 U R BRI 326 XU H 1R
FEAF B CO, B FP5 Ze i A H R st A H L HE
KA S T AR — KRR, ZANEHXL
CO A 300 107, F B 0.03 mg » m™°.
2.4 CFD &l SE 36 36 iF

SRy 5 UEAS ST SR FH BB ASE 78 1 MEAff P A SR
FHSZIOROR I TIOE. [8 2 45 T 5256 b fa] CFD #4
UL 3RS . AR e S PR R 00 [ e S
T332 1 faT Ak » A RUST Sk Sl i i (] 5 P 25 [
KT R SR 110 mm < 80 mmy, HE KL R Sf R 700
mm X 40 mm. AEFE AL H 0.3 mX0.2 mx1.75 m
AT AT B[] ], B NGRS 108 W, i 4%
fugar Ay 100 W. S2 56 T 000 B [a] BE 1 11 5 4544 K ik KL
SRR 1.

DASES TOUECR 1 A5 A% 2 N i A T A

BT ER S R BR A X . B 3 i T
2 A LT B AT SRR A R S AL R %)
FUMEL. AER AT i SEERAE A S RN R W) 5 B4
Uf s X RIAAR ST S IR S AR 5 BT S
AT LI A A 8 XS TR R e L.

B 2 HEE A YRR
Fig.2 Physical model of CFD simulation
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Tab.1 Experimental conditions of the air supply
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Fig.3 Comparison of experimental results

and simulation results
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Tab.2 Simulation conditions and boundary conditions

B e o -
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Fig.4 Indoor velocity field distribution of different conditions(unit:m . s™!)
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tration ratio of Condition 2 and Condition 3
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Fig.8 Air age distribution of different conditions(unit:s)
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Fig.9 Fresh air flow trace map of different conditions(unit:s)
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