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Computational Model and Mesh

* Globally, respiratory illnesses and infections cause deaths of over 1.2 , L , , , : o o
million children per vear [1]. One room housing unit with various window openings, Air Cha nge Rate per Conflgu ration
. . | surrounding area I
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obstructive pulmonary diseases, tuberculosis, and lower respiratory Height
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« Past literature has suggested that insufficient ventilation of homes is * Exterior area initialized at 296.15 K . 1 1
associated with increased infection rates, and increasing the * Interior of house initialized at 301.15 K D1, W3A 0.341m 1.83m 28.44 3371k
ventilation rate can reduce the infection risk [3]. * Walls: no-slip, adiabatic D1, W3B 0.341 m? 0.61m 20.95h! 6.78 h'l
* Across some of Bangladesh’s most populous slums, an average of 43% * Farfield: constant pressure D1, W2 0.341 m?2 1.79 m 20.83 hl 28.99 h-1
of households do not have windows [4]. Solution Methods D1, W1 0.341 m? 1.32 m 19.13 h 11.72 ht
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Objectives * Time step size: 0.8 seconds, 2000 time steps
 Determine the relative effectiveness of different ventilation strategies

for Dhaka homes using CFD.
* Focus on buoyancy-driven natural ventilation first. Com paﬂson Of A"’ Changes per Hour
e Compare the relative performance of the different window

configurations to previous lab experiments [3].
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Dhaka house model 10 T e Stack height becomes the dominant factor determining ACH
* No clear.ly defined driving . o g * Local ventilation can vary significantly and depends strongly on window position
mechanism for the flow * Positioning windows on opposing walls does not necessarily generate the highest ventilation
rates
CFD simulati Or . . . . . . . .
>imuiations . . . ‘ ‘ ‘ ‘ ‘ ‘ ‘ e Solution with eaves-height ventilators is very efficient, and provides an answer to residents’
* Same house and window configurations oF oF P & Ry QO Q rvacy and safety concerns
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simulations with the RNG k-& model -
* Boussinesq approximation to represent the effect of buoyancy Aperture Design (Decreasing area from left to right) CO"CI usion and FUtu re ResearCh
*Natural ventilation flow driven by an initial temperature difference of 5K * Air changes per hour (ACH) calculated using data from 1 - 75 seconds, when buoyancy Conclusions

between the indoor and outdoor environment

. . : effects are strongest
* ACH from the decrease in temperature over time, following eq. (2) 5

* |In buoyancy-driven flow, aperture area is no longer the dominant factor for ACH

* |In the buoyancy-driven flow regime, stack height is a dominant factor determining ACH, while in the
experiment ACH correlated well with aperture area

D1, W1, W3A vyields the highest ACH, in both the experiment and the CFD

Refe rences and Ackn owledgement * D1, EVH provides an attractive solution in the case of buoyancy driven flow, since it mitigates privacy

and safety concerns
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