Estimation of wind power generation of micro wind turbine on the roof of
high rise buildings in urban area
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Abstract : Potential yield of micro wind turbine on the roof of urban high rise
buildings is estimated. Urban wind profile is modeled as logarithmic profile above
the mean building height with roughness length 0.8, displacement 7.5 m. Mean wind
velocity from the meteorological agency data at the hight of 50m is used. Wind
velocity changes are simulated on the rectangular roof of 26, 45, 53 degree pitch and
the circular roof by computational fluid dynamics and RNG k—e turbulence models.
Wind velocity increased approximately by a factor of the order of 270 % on the 26
degree pitched roof. In the 100 m and 200 m high buildings, wind enhancement 1is
greater at the front side than at the center of the building. In the building
arrangement model wind velocity changes abruptly and it becomes wind gusts. When
commercial wind turbines are installed on the building roof, average power and annual
power generation enhanced by 3~4 times than normal wind velocity at 50m and 6 kw wind
turbine can generate 1053 kwh per month on the 26 degree pitched roof at 50m height
and sufficiently supply electrical power with 15 household for common electrical use
and food waste disposer. However, power output will vary significantly by the wind
conditions in the order of == 20 %.

Nomenclature 1. M 2
V : wind speed, m/s
D : rotor diameter, m QA2 AT AlLgo E 2V~ ER
H : building height Q1ate] 715 s7} 28 Fol olo tl8-57] 9l
H, : average building height stod AR 7HEgt oy R] e ol yR] ks 9
K : carman constant gk o] g Folvh. 1 F FHANUAE U
U. : friction velocity s}l gﬁ Loﬂ 7PXLOH“P—E—7N gskE A
U,: \{vind v-elocity at the reference height 21;;%}_ %‘23}4 Al °Ho°k aaiit;f%%
Ay dimensionless frontal area & 9lar ek 1L1?l H]O = wAlof| A 23
2z : height %] 01]L111—§— Arkehs ek A NA oy
z, . roughness constant £ AFshs vES dof shal oy A Al S &8
d : displacement length
AH : height above the roof. 1) MAte| &%
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subscript
BIWT : building integrated wind turbine 2) X Rpo| Az
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Table 1 Average wind velocity in

cities
(m/s) 10m 30m 50m
A 2.5 3.7 4.2
Q1A 2.6 4.0 45
o 2.0 3.2 3.6
Ak 2.6 38 4.2
T4k 3.0 4.4 48
23 3.7 49 5.4
e 3.1 4.3 4.8
2.2 T4 YL =20y

outer layer

U=(u*/x) In[(z-d)/zo / ‘ B i
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Table 2 single building model
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Table 4 average wind velocity
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Table 5 wind velocity contour above the
roof
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