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Abstract: Currently, many airport terminals are being newly built or retrofitted. They are often designed with large
open spaces, and entrances are usually open due to the continuous flow of passengers, which results in severe air
infiltration. This paper investigated air infiltration in a Chinese hub airport terminal during three typical seasons by on-
site measurements and computational fluid dynamics (CFD) simulations. The air-velocity method with CFD simulation
was acceptable for estimating air infiltration because of the relatively constant airflow driven dominantly by stack
pressure in large spaces. However, the tracer gas method was found to be unsuitable due to small differences in
concentration. The air change rate varied from 0.14 to 0.56 h-1, in which the maximum value occurred in the winter
daytime when space heating systems were in operation. Air infiltration caused 71% of the heat loss during the winter
testing period, and 26% of the heat gain during summer. Furthermore, air infiltration in winter directly influenced
thermal comfort in occupant zones (PMV = -2.58–0.55, with an average value of -1.2). Therefore, more attention
should be focused on the research into air infiltration in large space buildings. © 2018 Elsevier Ltd (39 refs)
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Appendix Table A1 Summary of boundary conditions used in CFD simulations. Table A1 Case 1-day Case 4-day Case
7-day Case 1-night Case 4-night Case 7-night HVAC Supply air (Mechanical fresh air) T =30°C F4: 1×10 4 m 3 /h F3:
24.2×10 4 m 3 /h F2: 1×10 4 m 3 /h F1: 0.4×10 4 m 3 /h B2: 1×10 4 m 3 /h No fresh air T =23.8°C F4: 0.2×10 4 m 3 /
h F3: 4.3×10 4 m 3 /h F2: 0.2×10 4 m 3 /h F1: 0.1×10 4 m 3 /h B2: 0.2×10 4 m 3 /h All fresh air T =18°C F4: 1.1×10
4 m 3 /h F3: 25.4×10 4 m 3 /h F2: 1.1×10 4 m 3 /h F1: 0.5×10 4 m 3 /h B2: 1.1×10 4 m 3 /h 5% fresh air / Return air
Equal to supply air excluding mechanical fresh air Exhaust air 1×10 4 m 3 /h through the outlets on both F3 and F4
Openings Gates on F3 One, 4.5m×3.2m, pressure outlet, ζ =7.5 One, 1m×3.2m, pressure outlet, ζ =7.5 Gates on F1
Two, 4.5m×3.2m, pressure outlet, ζ =11.5 Two, 2m×3.2m, pressure outlet, ζ =11.5 Passages on B2 Two, 2.8m×2.9m,
pressure outlet, ζ =6.3 Doors ( Top-E ) Nine, 0.6m×1.6m, pressure outlet, ζ =0.3 Doors ( Top-W ) Nine, 0.5m×0.5m,
pressure outlet, ζ =0.1 Walls/floors North/South walls Symmetry East glass curtain wall Convection external boundary
condition with outdoor temperature and heat transfer coefficient of 2.5W/(m 2 °C) Floor Constant heat flux boundary
condition to represent the heat generated by occupants and equipment F4: 14W/m 2 , F3: 12W/m 2 , F2: 5W/m 2 , F1:
15W/m 2 , B2: 1W/m 2 F4: 3W/m 2 , F3: 5W/m 2 , F2: 10W/m 2 , F1: 15W/m 2 , B2: 1W/m 2 Roof 19.5°C 26°C 44°C
23.5°C 22°C 30°C Other walls Adiabatic Heat sources Lights on the top Seven, 25kW per light Seven, 30kW per light
Check-in counter 10W/m 2 5W/m 2 *: The outdoor weather conditions of each case are listed in Table 4 . **: ζ is the
pressure loss coefficient of airflow channel, #P = ζρ# 2 /2 .
Database: Compendex
Compilation and indexing terms, Copyright 2020 Elsevier Inc.
Data Provider: Engineering Village

http://www.engineeringvillage.com

