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Poor hygrothermal performance exacerbates deterioration risk from mould growth, corrosion and damage to archival
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materials. Improved microcomputers' computational power has signiﬁcantly advanced computational ﬂuid dynamics (
CFD ) models and research developments in indoor airﬂow, heat transfer and contaminant transport. Nevertheless,
numerous uncertainties exist in the CFD experiments which require adequate clariﬁcations for improved results'
reliability. This paper presents the measurement and validation of a CFD model for the investigation of the
hygrothermal performance in an indoor environment with known cases of microbial proliferations. The room , 5.2 m
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× 4.8 m x 3.0 m high, is air-conditioned and ventilated by constant air volume (CAV) system controlling the indoor
airﬂow and hygrothermal proﬁles with ceiling mounted four-way supply diﬀuser and extract grille for indoor air
distribution. The methodology combines in -situ experiment and numerical simulation with a commercial CFD tool
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using the standard k-e model. Microclimate and airﬂow parameters obtained from in -situ experiments were used as
boundary conditions in the CFD . The study shows a good agreement between the predicted and measured indoor
hygrothermal proﬁle with less than 10% deviation. The results indicate that the model can be employed for further
investigation with high conﬁdence.

Author keywords
CFD simulation

Hygrothermal performance

In -situ experiments

ISSN: 18196608
Source Type: Journal
Original language: English

Export

Uncertainty assessment

Document Type: Article
Publisher: Asian Research Publishing Network

View in search results format ▻

References (22)
All

Indoor climate

 Print

 E-mail

Save to PDF

Create bibliography

CFD investigation of indoor
hygrothermal and airﬂow proﬁle
in academic research storage
room: Eﬀect of lma on
thermohygric balance and mould
growth
Ali, M. , Oladokun, M.O. ,
Osman, S.B.
(2017) ARPN Journal of
Engineering and Applied
Sciences
Indoor mould growth prediction
using coupled computational
ﬂuid dynamics and mould
growth model
Oladokun, M.O. , Ali, M. ,
Osman, S.B.
(2017) Building Simulation
Locations of diﬀusers on air ﬂow
ﬁeld in an oﬃce
Huo, Y. , Gao, Y. , Chow, W.-K.
(2009) 7th Asia-Paciﬁc
Conference on Wind
Engineering, APCWE-VII
View all related documents based
on references

