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Numerical analysis of air environment comfort in ship accommodation cabin

QI Haiqing, LI Zhiyin, ZHOU Lihua
China Ship Development and Design Center, Wuhan 430064, China

Abstract: [Objectives] This paper presents a numerical study of the air environment comfort in a
four—person accommodation cabin of a ship in order to analyze the influence of different air supply schemes
on the air environment. [ Methods] The evaluating indicators of airflow organization are analyzed by CFD
and a simulation of the air supply velocity, temperature, relative humidity, PMV and CO, concentration of
the fluid—=domain model under summer design conditions is conducted. Through comparisons with the
simulation results of different air supply schemes, the influence of the air supply angle, temperature and
rate on the thermal comfort and air quality are studied. [Results | The simulation results show that when
the air supply angle is 30 to 45 degrees, it has little influence. Although reducing the air supply
temperature and rate leads to a lower relative humidity and higher CO, concentration, it can successfully
meet the design requirements and improve thermal comfort when considering the evaluation indexes of
airflow organization. [ Conclusions] These research results can provide certain guiding references for the
air supply layout in the accommodation cabins of ships.
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Fig.1 Simplified model of an accommodation cabin
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Table 1 Reliability verification of grid independence
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Fig.2  Grid generation of model
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Table 2 Boundary condition setting
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Table 3 Variable parameter of different air supply schemes
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Fig.3 Schematic diagram of cross sections for analytical model
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Table 6 Temperature comparisons
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Fig.4  Air supply velocity comparison of each cross section

under different schemes of air supply
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Fig.5 Temperature comparison of each cross section under

different schemes of air supply
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