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This laboratory makes researches to understand, predict and control urban and building environment. The main research interest is the wind,

air and thermal environment. We have been developing monitoring and simulation technologies for each environmental element, and also
studying environmental control technology that integrates measurement and prediction techniques by mathematical/statistical methods.

Environmental fluid flow and dispersion

il

Wind tunnel experiment on
concentration flux in an urban model

CFD prediction of turbulence dispersion
in block-arrayed urban model

Reverse direction Forward direction

wind

CFD
analysis of
fluid diodes

Environmental soft-sensing

® Source domain
samples

]
Open space )
| Ol b bl b bl ol ‘ ‘

Low-cost sensor 0 Reference sensor

_____________________________________________________________________________________________________________________________

's N
Connecting all low-cost
sensor samples: D(x;)
= New source L
! v
' R
Empirical mode Reconstruction of all low-cost |-~ | Machine (transfer)
decomposition sensor samples: R(x;) |  learning model
)
s k N New target (:\:j prediction
Intrinsic mode function
classification D(x;), i > Ugpart—u _dri
Y, R(x;) = (x:) ) tart—up Data drlyen
) T i T(x:),1 = Ustare—up correction . . . .
Potential trend extraction: | Al rfl OW EStI m at | O n U Sl n g
T(x;) Reduce the difference in response of

limited sensors
(White dots are sensors)

different sensors to low wind speed

st e ¥

Building side N

@ target domain
samples

Building side 1

T
O o
[ |

Wind
measuring

Low-cost sensor 1 Low-cost sensor N ‘

Data-driven correction for
multiple low-cost wind sensors

Latitude (°)
w w w

Local climate zones in Tokyo

35.90

35.85-

35.80-

W
v
u

Latitude (°)
W
w
~
o

35.65-

35.60-

" HSIR
EEm 38+
. =2
24
— 18

~ Longitude (°) Ll:3 éz

HSIR rates in Tokyo 23 ward

35.55-

35.50-

Urban heat island difference in Tokyo

Inverse analysis of environmental parameters
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Indoor space: Source estimation by optimal
layout of sensors
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Urban space: Source estimation by optimal layout of sensors

Environmental information analysis
with data fusion

Neutral-NNW Neutral-SSW

35,8°N | oo

0.45

35. 750N [ e L e s e e|  ohenen ] A . 0.40

35.7°N | 0.35
35.65°N |- et v |

- : 3! ‘ ' E ‘_xi . : - = 0’30 B

35.6°N RN , . - ©
35.55°N | ; ’ ' 0.25 g

35.5°N 0205
35.45°N )

35.4°N 0.15 &
35.35°N |-

35.3°N e
35, 25°N |edereeneereersgd

0.10
— | [T Jl .

©  oT 0% e . 0T 0% 0% 0% e  o%
) ) 1 2 S ) 1+
"&&Q} 1&{31 «;?}q'. '\:??q' -\;:'?q" '\;Bq : 4\:59' ﬂ&& «&h{h' a&‘_&g'

<

a“c -, o
DO

O?. O‘?, 0?. . o
'\_'?)cb P g_%q’ © "‘;?Dq’ A ﬁ;‘.'bq © ﬁ;‘bg 2

Development of wind condition information using objective analysis data
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Prediction and control of building air quality
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Natural ventilation evaluation using field measurement, wind tunnel

experiment, and CFD simulation
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