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Numerical Slmulatlon of Thermal Updraft Generated by a Wind Solar Tower
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A wind solar tower is one of the renewable energy power plant. The tower utilizes solar energy and crosswind energy
simultaneously to create updraft inside the tower. Strong updraft is preferable because it leads to high power output of
a turbine inside the tower. The updraft generated by the tower was numerically simulated in this research. The result
showed that a diffuser-shaped tower generates the updraft efficiently. It was due to the low pressure loss of the

diffuser-shaped tower.
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Fig.1 The wind solar tower prototype (Kyushu Univ.).
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Fig.2 Mechanisms of the wind solar tower; (a) Solar power utilization
(b) Wind powver utilization
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Fig.3 Scale models of the wind solar tower.
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Fig.5 The computational grid pattern on the cylindrical model.

4. HEREER

Fig. 6 \ZENTNDOH U —NIFEIREOSHE TR %9
T4 7 a— PR T—ClE, MY U —0 13 fEORRETRE
Boilz. ZOMMEREOEBRERO L —ET 5. WD —
ANZRNTH U —PERELT ORI TSIV CER Y, HERfF
Rl Z457- L Q5. Fig. 7 & Fig. 8 | ZI3SAE S TEREE wmis]d > =
—T A VIR T WAL S Z U — gl & R E LT
% . PR 5 O —CIIhE T A7 B ME SN D DITH L,
F 4 T 2a—PRIET—TL, ZU—WERESR NS RS E S T
HIE HED S DA TR TR,

Fig. 9 2> Fig. 111213, MY U—PNEOSRE A R, [T
11, KEEZNZIRL TV, [RRRIC Fig. 12 225 Fig. 1413,
T AT 2a—PHET—OFERTH D, FYEEEDENES IS ED

% IBEMERENEL ROV L

G01-3
0.18
016 ————————0——0——0—0
7 014
% 012 o—0—0—0—O0—0—0—0—0—0
E 0.1
é 0.08
:é 0.06
S 004 <-Diffuser
0.02 -Cylinder
0
0 0.5 1 1.5 2 25

Height z [m]

Fig.6 \olume flow rates inside the towers.

Fig.8 \ertical wind speed visualization of the diffuser-shaped tower.
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Fig.9 Vertical wind speed distributions in the cylindrical tower.
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Fig. 10 Static pressure distributions in the cylindrical tower.
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Fig. 11 Temperature distributions in the cylindrical tower.
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Fig. 12 Vertical wind speed distributions in the diffuser-shaped tower.
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Fig. 13  Static pressure distributions in the diffuser-shaped tower.
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Fig. 14 Temperature distributions in the diffuser-shaped tower.
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Fig. 15 Pressure distributions in the cylindrical tower.
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Fig. 16  Pressure distributions in the diffuser-shaped tower.
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