The ,bg'atd‘ councils UK
Q@-
University

Sheffield.

F
°'a Low Carbon Futur®

Huw Birch

(Liluis
sl

E-Futures

Supervisor: Abigail Hathway



Introduction

! " # $
}
§
& "( )
* + ) ,
/
0 12

Background
* 3 ) 4 5

6 - } ) 3

0 10w 2000(m)

I

Figure 3: Mesh of of'ficé for use in CFD
with low window opening

Figure 2: Exterior of double-skin

facade
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Table 1: Data used for input in CFD modelling
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Results
* 897

Results with door open Results with door closed
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Velecity Vectors Colored By Velocity Magnitude (mis) Feb 04, 2011 Velecity Vectors Colared By Velocity Magnitude (m/s) Feb 04, 2011
ANSYS FLUENT 12.1(2d, pbns. mgke) ANSYS FLUENT 12.1 {2d, pbns, rngke)
Figure 4: Wind velocity shows a strong stream into room Figure 5: Wind velocity shows none directed into room

Contours of Static Temperature: (k) Feb 04, 2011 Contours of Static Temperature (k) Feb 04, 2011
ANSYS FLUENT 12.1(2d, pbns, mgke) ANSYS FLUENT 12.1(2d, pbns, mgke)
Figure 6: Temperature contours show cooling of room Figure 7: Temperature contours show less cooling
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Particle Traces Colored by Particle Residence Time (s) Feb 04, 2011 Particle Traces Colored by Particle Residence Time (s) Feb 04. 2011
ANSYS FLUENT 12.1 (2d. pbns, mgke) ANSYS FLUENT 12.1 (2d, pbns, mgke)
Figure 8: Six particle streams interacting with airflow, most  Figure 9: Same particle streams cannot leave through
leave through the door window
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Conclusions
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Contours of Velocity Magnitude (m/s) Feb 11,2011

ANSYS FLUENT 12.1(2d. pbns, mgke)

Figure 10: Velocity magnitude with wide open window
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Limitations to results
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Particle Traces Colored by Particle Residence Time (s) Feb 11, 2011

ANSYS FLUENT 12.1 (24, pbns, mgke)

Figure 11: Particle traces with wide open window
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