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Controlling Method of Indoor Enviroment in Sickroom with Ceiling Induction Diffusers

Effect of Position of Exhaust Openings on Indoor Thermal Environment
and Ventilation Charateristics
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In sickrooms, there is the odor problem from patients and diapers. In this study, as a means of obtaining high indoor air

quality in sickrooms, the authors propose the air-conditioning method with Ceiling Induction Diffuser (CID) on the ceiling. In

previous study, thermal environment and thermal comfort of occupants in the room with this diffusers were investigated by

experiments. However, the air flow distributions or temperature distribution were not clarified. In this study, the effect of

position of exhaust openings and thermal environment and ventilation charateristics were investigated by CFD.
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Fig. 2 Dimensions of Room Model for CFD
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Table 1 Summary of Analysis

EAS EA3 EAl
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- A

CFD code Fluent14.5
Tubulance model Standard k-emodel
Density Boussinesq approximation
Discretization scheme QUICK
Calculation algorithm SIMPLE
Number of mesh 85643
Table 2 Inlet Condition
SAL | sA2 | SA3 | sa4
Flow rate(m3/h) 330
Velocity(nm/s) Vy= —0.2291
Temperature (°C) 18.2
Size(mm) 1000x400
Boudary condition k= % auy?, €= %k
(I=1%, C,=0.09, L=0.005m)

Table 3 Outlet Condition

Position Size(mm) | Flowrate(m/s)| Veloctiy(m/s)
Casel EAl Perimeter Zone of Ceiling
EA2
EA3 . —
Case2 Center of Ceiling 300x500 400 Vy=0.7041
EA4
Case3 EAS Interior zone of Ceiling
EA6
EA7
Case4 EA3 Upper of wall 300x300
EA9
EA10
200 Yz==0.61
EALL z 0.6173
Case)| EAI2 Lower of wall 300%300
EA13
EAl14
Table4 Induction Air Condition
1a1 | 1a2 [ 1a3] 1a4] 145 ]| 1a6] 1A7] 148
Flow rate(m3/h) 65
Velocity(m/s) 0.181
Size(mm) 100x1000
Table 5 Heat Generation Rate
Human(w/person)
Heat generation 40
Human model size (mm) 300x300x1000
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Fig.3 Distribution of Temperature and CO, Concentration in Plan
LT, Cased DPFXUTEER ORIV E SICRE S EWVEHMICEEG ShT18.2CThRRA SN D LT

NTHY, EEHITHETDANENSIELTAEZES
PR T E 22 dlT, BRI N b D &
EZ2 bbb,

FENOD CO, JREESAMIE, FEAMIZIT, B & [FIER
DR E R LTS, AENE, FEERAL & C0, A
DOFEENNFIER U THD Z ENnDH, YROFERLE D
SZDHD, BUZOWTIE, BN CID 2= MIFE5I Sh

LTCWB2, 00, IZ2oWTIE, R EES LTHARS
NAHZ LT, EFOEFFHLREIND LEL TV,
e T, CO, JEEENARITHOWVWTIEZ, == M COHEER
EEFTEX NN L2220 AMEDBRA L CESE
UL » YEHL L T2 00, IC K DIRESAA T D Z L ITHEEN
WETHD, —F, BEICOWTH, Fol&Sni2=50
BB LT, W LIREA 18.2CL&EL TEY,



Casel

EA

Perimeter
Zone of
Ceiling

Case2

Center of
Ceiling

Case3

EA
Interior
zone of
Ceiling

Case4

EA
Upper of
wall

Case5

Lower of
wall

(1) Temperature[°C ]
B-B' Section

18.0 19.0 20.0 21.0 220

(2) Temperature[°C ]

(3) CO, concentration[-]
B-B' Section

A-A' Section

230 0 0.001 0.002

Fig.4 Distribution of Temperature and CO,Concentration in Sections
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