Design guidelines for urban streets to improve thermal comfort and energy ef ciency
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Thisstudydeveloped aframeworkof parametric simulation
forthe designguidance of urban streets to improve outdoor
thermal comfort and building energy efficiency. Case
studies are conducted at the neighborhood scale forfour
coastal cities and one inland city. The inf uence of street
and building design parameters has been investigated.
Results reveal the confict between optimizing outdoor
thermal comfort and building energy ef ciency. Window-
to-wall ratio, window type, and street orientation are the
most inf uential parameters. Adjusting these parameters
can signif cantly improve outdoor thermal comfort at the
cost of increasing the building cooling load.

Figure 1 Framework of parametric simulations for design
guidance on improving summer thermal comfort and
building energy ef ciency
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Figure 3. Impact of changing design parameters

10 10
° ' .
%o '-‘j% :
. 2
.ch;" 3 % A Souy
® o I % oy % B
W \i
R oc® 8} ) 8 gﬁa %’b .‘
e % Re
! 1 ‘ i ('}
21 22 23 21 22 23 21 22 23
Clii CLtot CLiot
WWR Window type Orientation
o 0.2 o BIPV o0
® 0.5 o Normal ° n/4
°© 0.8 o High perfrom ° n/2
° 3n/4

Figure 4. Pareto optimal solution sets (circle) under dif erent avalibitliy of @)wall albedo, (b) WWR,
(c)window type, and (d)orientation. The overall Pareto optimal solution sets were indicated by the
circle with black f Il. The non-optimal solutions are shown as transparent dots with the same color.



