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A0 TERHIRIC 31T D A BHEEL A B8 U726l « U5 O AT 15 O & 2 2L
BRIl ~DORBEA ) L, LITO 5T LIHRSh T\,

F1E [Fiml T, TEORBITT U T CEER STV DB ER 1k 722
BB O TR & L THWSLD CFD (Computational Fluid Dynamics, #UEIAGHH)
DIERFFNDONT, BEAEMIED B IER D RBINVIEREEARNT - FEAREIN OFRE S AP L, Kim
SCONLEST 2 AR LTz, 6RO BREEREE T 2008 TR 22 i & 6 5 ISl 3 2 B
(2T & 72 RANS (Reynolds Averaged Navier-Stokes) 137 /UL DOFEN KX <, B
WEET DG OFHMEICGRERH D, £ 2T, T /LD EN NS EHXNOFNY D
BEMEL W LES (Large Eddy Simulation) (2 & > THER R ELIEY: 2 FHEL T 2 B MEZ L
HT 5L Ebic, BEREOEANRESNAEXANO LS 2ggRlkicis T, A VRGAT
=B OEGE « IR EEZEE) O RERLELN - BT BB O AR EAIE L SHET H L OHE
I OW TR LTz, BN EET HE XN TOEME R ELITS 235 1) 5 BAHE G ME O 72
Pl A FEBLT H 2 L2 B LT, BLRS & NGO ARESCRA VY RBA T — b OB %
B Lo B BREGE FE OME L AMIZE D AR & L Tik~7z,

F2E Byt #Z K L HmHaELikE O LES OREE L EHEH~O@BAM] <ix, HIXND
ELUE « B - BURE O BEAER 2B 8 LB « BUN S OMERRIT FIEDTR S & B 72
AEZ HAYE LTz, IREFIEICOWTHEANE & bz U 72 R 7 MRGE S B & 72 B 728, FER
Zxfgr e U CHic T 2 28U 2% L= LES #5506 U, SLikss & iU S OFE A2 %%
B LN OIEEFIEEG 2R3 & L b, — RN EFAIPToOEHBKIESER T — 2% L
iR L C, BREFIEDO IS MEORGE & FEiitii~Dw@E At E2 B 682 L,

EI3E MTREEILCESIBERLRENELER L M ALBEDIER - BREE] TiX, &
B OB EAEREENT IS L OB BRI O 72 O O A RS ER TEOEEZ B L LT,
MBERED X 51T, HFREUTE DSRG ZmE & 72 0 B 72 RS R O Sth T O THETHIN O IEE &
RBGZBET 5720I100E, A VKGR — VOB E DL B2 B8 L 7= it NZEEE S
BERDZ LD, [ISEIUCESSBW R B L ZE LILMALZBRZ R LTz, MALH)
JE\D FERER 22 ) BRREE DR D T2 8, —fil & U CBHENFIE O B I8k & bl U, & OELicFEM:
ZEISHEHLTWD I EEMR LT,

FAE HEE A OKRSEE 2 EZE L 2B ik O ELIEY - BBV OHEE & Z2BREFMA~DRE
Bl TiF, RBEFEOEEBFA~OWEMAMF L LT 2018 4 7 H O AHS Tk Z x5 & L= B EdR
BEfgt 2 FEhn U, TN o 2 2R 8L O EREHHRE & B BREEHI O 72 I K0R, JBUE, SR




HHiEE (Mean Radiant Temperature, MRT) £ X OZ 5 OBREFED B HUR U 7= 18 BR B ERIE
& (Wet-Bulb Globe Temperature, WBGT) DOIEEHREDOMHER 2 AT, T A VKB A
— VDR EBRE LTS AEENR A ER T 20BN S DT, AV XGET /L WRF (Weather
Research and Forecasting model) 33X O WRF-LES (2L > THEEBEHOREL2HHAL, 20
FRICEESUNT, 25 3 D FIEIC Ko TER L e KRR EEL 2 B8 L 72 R AL B I 2 itk 2 7 —
VDT DPRABER LM & LTV, RIZ, BT —% Odb 5 HaEXKARE & & Lo JULH
T D HE A 7 — VO 2470, KRG EBUINE & O HBHRRGEEIC X D ARFiEO Z M2 HER
L7z, VT, AR OMENTIZ K0 FE S o EHXN OBEHERELIRY - REL 2R T 0L L
2, BHEY X7 OFHil FEE L RD2BBN O ELZBE LIZHIETH S MRT RIEEH
WBGT & & & CREAl 72 RFZE M 0 A O R YT — & B BT U e, FEEERR O 2 S A THR0m
JE W% T OARJEGEI > B M OFEIKR TIX, K[IRSCIEET WBGT OZEBH K E < @V MED
BEHNZFAEL TND Z e n, BHEMERRYEZFHE3 2 L CReZEM 7 M b S L2 B 72T
T <, BWELD OB ELIS BT 2 /T 72 B BB R & 5l L5 5 R FEDOH DML =~
L7z,

E5FE Fiwl T, ATEE TITEONICBRERIEL, 5% OBE - BEALIR~T,

LLEX Y, ARWFFECHRESE L 7o itz 31T 2 8L Y « BU S O RRIT Tk X OVRGRIEEL
BB LT MAZB EWER FE1T, B EET 2 E KN OBEMER LTSI BT 2 B BGRIE 4
FHET 5 ECEE e TRRE A AT 5 2 LA S, £, B RICBIT AR EER
BERFAGICBR L, SOR, A, MRT 36 JOGEER WBGT ORI 72 Rp22 [ 5547 A B RE 4 B &
MWCTHZ LT, 5%OBBRE I ORBIZEST 27 —F ORGNAREL 2D T & &R LT,

%« FRSCEE BRI, FI3L 2000 7 & 9532 300 34 L ERT ORI T 52, b L<ITTEL 800 5% LRI L T 7230,
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Recently, it is important to evaluate heat risk for the prevention of heatstroke in urban
areas. This study aimed to construct a method of thermal environment evaluation
considering the interaction of turbulent flow and thermal radiation fields, and the influence
of meso-scale meteorological phenomena for evaluating accurately the risk of heatstroke in
complex turbulent flow fields in urban districts with high-densely buildings.

In Chapter 2, with the purpose of proposed and fundamental validation of the analysis
method considering turbulent flow and thermal radiation fields for considering the
interaction of turbulence, radiation, and heat conduction, we conducted the analysis of a real
urban district where there is the observation data for verification. Comparison with
observation data on a typical summer day, it is confirmed its applicability to the actual urban
area.

In Chapter 3, for the evaluation of thermal environment on extremely hot day, we
generated inflow turbulence based on meteorological disturbance considering thermal
effects required to reproduce the unsteady thermal and turbulent flow field in urban area.

In Chapter 4, as an example of the application of the proposed method to an extremely hot

day, we conducted the analysis of heat environment in Tokyo urban area in July 2018. We
attempted to confirm the unsteady characteristics of temperature, velocity, MRT and
unsteady WBGT, which are important for grasp the actual phenomena of the urban heat
environment and evaluate heat risk. As the temperature and unsteady WBGT fluctuate
greatly and high values occur intermittently in low velocity and sunny areas at the
intersection corner and in the wake of high-rise buildings, it was shown that the
effectiveness of this method which can evaluate not only the time and spatial averaged
values but also the local heat environment in the complex turbulent field around buildings
for evaluating the risk of heatstroke. As a result, it is possible to obtain data for contribution

to the development of thermal environment evaluations in the future.
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