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Summary

We conducted experiments to explore the possibility
of applying artificial light as solar radiation using a
scale building model made by real construction
materials. Upon heating the roof top, the wind velocity
iIncreased while turbulent intensity decreased. We
also changed the roof surface properties by applying
iInsulated coating (composed of micro-size hollow
silica particles), and found out the Influence of
radiation can be observed.

Background
e Solar radiation heats the wall and surface of
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Experimental setup

canopy, generates a strong buoyancy flow.

 The impact of this buoyancy is more obvious at the
condition of low wind velocity.

« Scale modeling Is a very effective and economical
way

« Fewer outdoor experiments were conducted
because it Is difficult to control the needed
conditions.
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Comparison of Irradiance between solar
and halogen
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* Most of the previous studies used heating elements Layer
1o g_ene_rate buoyancy flow and investugate the dfgicge Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 | Point 8
heating influence of canopy wall. oot
A
“'ZVOZD 50mm | (650,119) | (600,113.7) | (500,103.1) | (400,92.5) | (325,84.5) | (200,71.2) | (100,60.6) | (0,50)
Solar radiation
/ ﬂ 30mm | (650,99) (600,93.7) | (500,83.1) | (400,72.5) | (325,64.5) | (200,51.2) | (100,40.6) | (0,30)
Cﬁ Reflected L 20mm | (650,89) (600,83.7) | (500,73.1) | (400,62.5) | (325,54.5) | (200,41.2) | (100,30.6) | (0,20)
H::gaga:av::e L /) 10mm | (650,79) (600,73.7) (500,63.1) | (400,52.5) | (325,44.5) | (200,31.2) | (100,20.6) | (0,10)
{}Heat conduction
Applying artificial light with different inflow velocities Applying insulated coating on rooftop
4% 1204 (Vincrease = Vheating - Vieutral) No coating coating
050 l Roof 44.47 44.48
0 Indoor 6.38 5.63
5cm layer =) 53%858‘2‘:2 ' '
00,103.1
60,11 » Velocity increase at each layer after heating the roof (with
(0,30 : : :
somlayer mmp | (0303 and without insulated coating)
_| (400,725 0/ 0
g 2(86%%%3 (Vincrease with insulated coating 100(8,05g 3% : : 8%
= o = - _ 200,71.2 = I With insulation coating
2 100300 Vheatmg Vcoatmg) 52%8;8‘2‘;2 - : I \ithout insulation coating
% | (a2 |
T | (40062 (E30.119 |
2cm layer == 6?60558355 (Vincrease without insulated coating (0,30) '
T 100,40.6
1009&8 = Vheating } Vneutral) %gi%é
i £ e
lcm layer = 400,522 E " (65099)
600.73.7 S (020
(650,79 — ] 2 (100,30.6) ——
30 40 50 60 @ (50ars
o (400,625
Velocity increase (%) 200637
(650,89)
 Turbulent intensity increase at each layer after heating the roof 10020
325,44.5
(Tlincrease = Tlheating B Tlneutral) (0,50 gggiggﬁ? =
100,60.6 600,73.7 _
200,71.2 (650,79) _ ——————
5cm layer = 52888‘2‘2 -60 -40 -20 0 20 40 60 80
6(8685%81§é Velocity increase (%)
03] » Turbulent intensity increase at each layer after heating the
3cm layer e==) 200.51.2 . . . .
325645 roof (with and without insulated coating)
shape and roughness = 500:83.1
SN e Rt T
J gl /) l_ c (0,20) 200,712 I With insulation coating
- Non heati ’ Heati % %88:2%8 — j%égliggﬁg I Without insulation coating
— o\ o — 6001137
2cm layer === 300637 = (;)36'
L T
O — 325,64.5
100,20.6 = 400,72.5
200,31.2 — i 1m/ ‘S (500,831
600,73.7 - (0,20
6sor9) e .2 (100,30.6 —
40 20 0 20 40 60 9 1ners
§ (400625
Turbulent intensity increase (%) 20083
| | . (650,89
(0,10)
100,20.6
200,31.2
325,44.5
400,52.5
500,63.1
000000000000 600.73.7

000000
000000
000000
222222

0.04000 0.5m/s heating ]

x (mm) x (Mm)

000000

222222
0000000

T T T T T T I T T
80 100

Turbulent intensity increase (%



