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Study on ventilation performance of four-bed ward with vertical induction air-conditioning
Part I Effect of wall temperature on indoor airflow, temperature and pollutant concentration distribution
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Inductive air conditioning, which has advantages such as non-reheating and transfer power saving, attracts attention

as the image of an energy-saving air conditioning system. However, due to the spread of the Covid-19, to maintaining a

healthy and safe indoor air environment, especially in the hospital ward, improving the ventilation performance of the

air conditioning system, is becoming the top priorities for air conditioning equipment design. Therefore, from the view

of the displacement ventilation method, which is favorable in energy-saving and ventilation performance, this study

will test the displacement ventilation effects when the vertical types of inductive air conditioning was used in a four-

bed ward, and the improved method of increase the ventilation efficiency will also be examined.
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Fig.1 Outline of induction inlet unit with rectifying panel
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Tablel Calculation Conditions used in CFD

L 7000 |
I |_r CFD code STREAM V2021
2600 [CO, generation source] Turbulence Model Standard k-& model
) Analysis | Algorithm SIMPLER
\ Method | Discretization Scheme QUICK
Number of Mesh 3,175,200
] \ First mesh from wall 50mm wide
Induction Induction Outer surface Temperature regulation
unit NW unit NE Wall material ALC concrete
Thickness of the wall 100mm
/ Wall boundary No-slip
Envelope - View factor analysis;
§ Boundary Radiation Emissivity of wall=0.9
™~ Inner Heat Convective | Wall's o, =3.06[W/m2K]
surface e
boundary | heat transfer | Ceiling’s a,
. - rate =0.967[W/m3K]
regulations | Floor's o, =4.04[W/m?K]
Induction Induction T Mesh; Pressure loss 400mm from the ceiling,
unit SW unit SE Curtain °p coefficient regulation C,=327
Central Panel 1900mm height
Lower Free space 300mm from the floor
| Flow Inlet Volume regulation
Fig.2 Overview of ward’s CFD model oI .Erﬁ?sﬁlsetnce intensity | l;l[;jtural outflow
Induction (outlet) boundary Inlet boundary Turbulence | Turbulence length scale | 7/mm
statistics | Kinetic energy k Calculated by u, |
~ EWXZOS'ZH) (152WX{208'2H) Turbulence Eddy Dissipation & Calculated by u, |1, 1
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Fig.3 CFD boundary of the induction diffuser
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Flow rate of the | Outer surface | 1/1 Lower half
supply air temperature | outlet | (1/2) outlet
[m3/h] of wall-W[°C]
Adiabatic O O
880 36 O O
2 O O
Adiabatic O
325 36 O
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Fig.4 Outlet velocity (Experiment)

Fig.5 Boundary velocity of case
880m3/h,1/1 outlet
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Fig.6 Location of the data’s average
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Fig.7 Scalar velocity distribution on section Y=6000
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Fig.8 Temperature distribution on section Y=6000
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Fig.10 Normalized concentration distribution
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[EEX]
&: Turbulence Eddy Dissipation [m?#/s3]
Cr: Normalized concentration at

the measurement point

C,: Concentration of measurement
point [ppm]

Csa: Concentration of supply air from
induction inlet unit [ppm]

Cga: Concentration of exhaust air [ppm]

I: Turbulence intensity [%]

u: Average velocity [m/s]

k: Kinetic energy [m?/s?]

I: Turbulence length scale [m]
Cp: Model coefficient= 0.09

C,a: Concentration of induced air
from room [ppm]

Cpa.: Concentration of supply air
from the primary air nozzle [ppm]
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