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ABSTRACT

This study analyzes the types of space in the polyclinic and lobby spaces of hospitals, which are
thought to be exposed to secondary airborne infections within hospitals. A hospital, which has
space where the human traffic from the polyclinic overlaps with that of the lobby (space type II),
was selected as the subject of this study. The air current distribution in the polyclinic and lobby
areas are analyzed using the calculation program Star-ccm+. The air current distribution in the
existing air-conditioned space is analyzed using T - A - B (Testing, Adjusting, Balancing)
measured values. The result proved the possibility of secondary airborne infections caused by
mixing of the air currents from the polyclinic and lobby in the upper and middle air layers. Five
improvement suggestions in terms of changing the position of air inlets and outlets are proposed
in this study. Among them, [ALT-3] the arrangement wherein outlets are placed on the first and
third lines and inlets are placed on the second line is expected to significantly reduces the
possibility of airborne infections, as the air currents in the lower, middle, and upper layers in the

polyclinic and lobby spaces are not intermixed.
F20]: S7|YF0Y, A=2Tet 2H|SZ, 5 - Bi7|7 IR, 4 FAIA|

Keywords: Airborne Infection, Policlinic and Lobby space, air-inlet and outlet position,
improvement suggestion
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Table 1. Areas and air volumes of main rooms in first floor

. 5 Air volume (CMH)
Space configuration Area () S: air-inlet R: outlet
B  Consulting room (1) 24 S:560/R: 560
Consulting room (2) 24 S:450/R:430
Accept - Nurse room 33 S:430/R: 1360
Waiting room 24.4 S:430/R:530
c  Policlinic (1) 234 S:430
Policlinic (2) 234 S:450
General clinical examination room 58.5 S:980
Waiting room 24 S:260/R:310
Doctor room 324 S:450/R:350
Clinical laboratory 24 S:630/R:630
D  Nurse room 24 S:220/R:220
Lobby & Corridor 388 S:2660 /R : 1360
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Table 2. Boundary conditions of numerical analysis

Condition Content

Mesh Trim, Surface Remesher, Prism Layer Mesher

Mesh Size 0.5m

Inlet Stagnation Inlet, Mess Flow Inlet, Velocity Inlet

Outlet Pressure Outlet

Temperature 26°C

Physics Gas, Ideal gas, Cell Quality Remediation, Realizable K-Epsilon Two-Layer,

Segregated Flow, Reynolds-Averaged Navier-Stokes, Two Layer All y+ Wall
Treatment, Turbulent, Constant Density, Steady, Gradient, Three Dimensional,
K-Epsilon Turbulent
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Table 3. Suggestion of alternative [ALT-1]

Division Positions of air-inlets and outlets (S: air-inlets, R: outlets)

Existing air conditioning setting ~ S:a,b,c,d,e, f, g, h,i,j, k

Alternative [ALT-1] S:b,c,d,e, f, g h,i,j
R:a,k
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