2022 £ BIFPHARAR HEHARARBEE

MRS HFEIQFIMIILR

BT HEARE : 2022 EE

SBREES ;22222014

MEREL (X)) : HERRICLIEABSBRORETHEHICKIBIDEOMR L & RERE
fiE X R A~ D E

T ERESR (FEX) : Improvement of ventilation efficiency by optimal planning of natural
ventilation pathways using wind catchers and its application to countermeasures
against infectious spread

MRARE  BILIER
RTRELE (HZEE) - 300000 A

1. MEDRK
2011 FFDOHAARARENR, T L TCHHELF anTie ., FERTEBA - RE2REICE

fT 27N, @R IT 2 BREKEHENII S L, £ OEEMHORFENASD b TE 7z, A
Kﬁ%&%if&P@ﬁE#EEW TEV A B L LAV VEVERE L LT BRI AR DR E
PRI NS L5, BIMICEBIT AR BEROIE G212, 7272 L2 ORE T, HARED
ﬁm&bfi\Izw#~&m®m@:;05%ZEWﬁ%ﬂﬁ%%m:ﬁ%ﬁm;5\%5
FREOHBRN ZHRTIBREDERTH -7z, LirLan it To&EILTEE - 20
EELTZDORNE EREOMMRE RO DL D, ZOERL VA RIS, ZOE, KO
EAHETS5EE LT, BRBEANER SD 2, —F THARRKIIREORFHIB WV TX
HRPEIZR T D728, JREE ISR LI H I ZE R 2 | 572 DIl B D Ei R R
LN TVW5D,

AWFgEE, R OREICKR L, SRR O] 2Bl EFHE & KD D MEREER Al 72 AR D
RETEAT 9, HEEE OAT LA E O [BRE 2 F 7o B SR BURGETHBIE O RifESL &
T 7 A —an B A AEIEORE ICBW T, EEOEY A B L AR A
T8, L CFD MATIC L v, ZoMKMER &, BEMERICHF T 2EMERZ O M
U7z, SRR, BIAEEE OWFSERE B 2 B E 2. CFD fi#hic & 5 @O % atERk & KRk ~o
FHOBRREROLMNCT HZ & T, FAEOREDHRIERE~ELY MTTEREERZOSIT &
MWD FEEREFHIBWCIEH ATRE R GHE R O 2D 5 Z L A HA & LT,

FIEAZIL, BEEMIIIREWERBEZRLRN L, 207 31 2 BROMREIIARIZIZ 431 fiE
SINTWRY, ZOHZRDO T T, AIETHIREREIERICESS AP RIES LTV DER
JREDFEMEREZ B S22 LT Z &%, SBOFRFEDT A 2 DI KA RVICE R
T5HZENMIRTE D,

2. WHED A

FT7 4 AEMCBIT DRNBERAEXIGIZ, Vv Ry vF v — (W0) ZRITT-HREENE
W OB DM LI %59 5 ATREME A CFD f#ATIC LV T 2, 2RI R IC BV Tl
U A NADIEBEHIET 2720, R EICNAEKREOMGF b ML L7200 2 b, KD
$®%®%ﬁ%ﬂﬁﬂ%®éokﬁé Mz T, WRERBEDORIZEEE 52547 4 AND
Ty FREOEERREAE LTEHAICBW TS, ZOMKMEREZEUICRET 2 2 AR



2NA NG A BT D R AR T D,

fENTRIGIE, A7 4 AL (HE 30m) ORERE (HS 21n) ZET D, K12, FEo
WERE 2 WC O RN RT, WC Ik, 45° b oEucxt L, J& EfloREm (B, W) o
B FARIBE B SR, B AIBE 0 I ET A L o BEm O A ERICRRRICELE T S, B0
HIXRIESY Bm) ORFUBRAY » FE L, WCARWEAIT 2n B, WC23H58H51T 4m
MR CER . = OEZ O IXBEmAE IS LI 20 cn®/m? &35, a 7E CIEBEmEaTickiT 5 5
[B]/h #H2 D% 3 TR (7 n’/min) ZAEE L. ZOMKER & 228 08 (192 ai) 2K
BE L a7 OB 4 EETEET D,

NI N2 N14 NIS
om
; ;
wis |r E10 w8 | E6
|
| 1
| o § I
I HHZR -7 } ’_I I 27 =
| BAC : Ldem? x 4B <~ PADI © Ldom’ x 4B7F
g |
2 a7 |
| .
i I R TmYmin HER Tmé/min
EE— ES E3
| ] I
| ® i
: wgEw ] R ®
Lﬁﬁxﬁmnm(ﬁ;.w#mm»msnm El -Wl 1L BRETE 700 m? (5VBIBF 350 m? + 350m?) || i
_— ™
’ St S2 Si4 SIS s1 2 s7 S8
SMERRE 5 mis prev=ftm

K1 f@trstged 7 4 AT AFER (B WL H:WhHo)

CFD fiEAT DFENT S22 1 1SR d, SMETRANIEmE PE & L, BIMENT 2 O HH L7 iUE R %
LT, BGE 5 m/s RSB DEIZ 230 D E ) 5 R4tk & L= BINRRNT 2 FEht, 2 O
PEROHIEZIT 5, K2 1T — A &R, Case A-1,2 TlIN—TFT—va v ELOF—T
7 a7 O W OFHAERBIET 5, Case B-173 TlX, /X—TF7—v a3 k47 4 ARNDK
EAEEEINGE (A—7eric27Fr b 28EL, 77 MNHOZEROMmMEA (T«
JVADEE) BFELRNE S BREOBRM S IEZ BT D,

*1 RS

ANV EYS Flow Designer 2022
fEATREAR S AT
ELILE 7 v RNG k-¢
B E A ¥ — L B4t QUICK B : 1 XAk

AL 2 270(x)*x270(y)x150(z)[m]

71 AE i

FTA JEA : 30(x)x30(y)*3(z)[m]
Ay A T

o < o =A% ¢ 8,463,525
e 2t 915,060

i AR BA C E & 30m T 1m/s

1/3 FERNTHE S

BERIRL % + Spalding Hil




*2 RSN

fiRHT A — A NR—F— g DR WC DA % B HEBBHPANCE (X 2 /)
1 - 4 )
Case A 5 o ©
1 )
Case B 2 H H @
3 ®
Ei
 J  / Bﬁ Bﬁ
A A T I
B _N_Tr'aﬁ AL — <1 =
D4 B ik @ i B A Q) H P i B ik
B2 BA A B PANLE
3. WFFTARE

X 3 (4B 0 o RUELRE A WC OF HERIIZ R, WC B L ogE B | & 72 D Rgm - VeI,
JEL_EARD S B AN 20 CRUEARE DN o m 2 R o, — 5, WCAFRITH Z & T, mmo
FEEARE N S B\ 2R,

1
0.5 H '
LTI
ﬁ O I Ll -
s o5 PHHHHHHH— b
g o -
=
-1.5 R R R E R R A F L P FEE R R ELEECEEERE
PACE A CE Y
1
0.5
ﬁ 0 ::::::::::::::::I:I:I:I:I:I:I:::::::
£ os A T
S LEN B | I |
Hoo
= 1.5
T 2BUCRRGYRZELE54%4%225222527308208
BIC#R4 =it cF mE 23R

X3 FBAOEwomRERZE (E: Wil F:Whh)

[X] 4 (Z Case A (28T DB E ORI & 22 (SVES) ot CEEIE - FEHE(R2) 2,
BREEIC LA L N2V OO ZB5H (SVE3) OB ONFE (R 71X Case A-2 23 Case
A1 E B L T/ EL 720  WC 2R ET D 2 & CEKIMNEET D 2 EPME TE /-, WCHmL
DA NIZREREL D A L 0 &BR 02 5 O AZZ R EIZE R AT 25— 757, WC DFXEIC
F 0 BUEARE & TR AZER BN SRR, MRER R L7 b D& BETE S,



7 EE(SVE3)
33
30
. 28
23
20
1.7
13

1 1.0
I 0.7
0.3

‘

0.0

-

S E%L 1.8 [A] S 1.8 [
SVE3 )i 0.87 SVE3 ¥ 0.82
SVE3 iEHE(FE 0.50 SVE3 #1E¥EffF7E 0.37

4 725 m (SVE3) 43Ah (z=1.5m) (/£ : Case A-1 A7 : Case A-2)

[X] 512 Case B D447 — ADE 154 & ~F, CaseB-1 (EBHOHS : B, X5 /) Tk, 27
EETRT T2 FOEDNEPBNE 720 0 KEMEL VRS EEPKE < RoBIiE, AL
MT%V%#%a?%%&btmTMTTVb«@W*U%MWU@ﬁkﬂ%Aéhéc%e

RN 6 LR RIS @7 72 b OB A2 BRI Licr — A & e D, W7 )0 b
DEHANSOFE (&) i) 2 & T, ari~OaERKAFEIT 5 (K5 H), Case
B-3 I 7 F > b CRUERENLICIEL 25 WHB LOA LR HREORAZFEK LI —A
£ D, WCIZ X W EEOBEREN L SN TND D, DO —ATH a7 H~OAERLZN
FHT L5 (KM5H),

(AT (AT
-2.8[Pa] ' -3.5[Pa]
' ~ -7.0[Pa]
' (a7
3.7[Pa] , -2.8[Pa] - -2.2[Pa] |
(At@) 0 (Atm 0 (ALm)

5 [FES54 (z=1.5m) (£ : CaseB-1 H': CaseB-2 A5 : CaseB-3)

[ 6 |Z Case B-2, 3 DIREIEE L OVZER G (SVE3) /oA CE¥IME - R Z) Z/~7, Case
B-2 TIE7T ¥ FNIZBEWTBMT 2B DO ENR S Z & T, #ROERIRNA AL, K
RELTTF v M THREZRICKRERENFEL TS, —J, Case B-3 TIHZE5Xln (SVE3)
@%ﬁ%ﬁémti\?%y%ﬁ@@%@$%ﬁmﬁmmﬁk&5_kﬂ RENni,



ERE(SVE3)

8.8
79
7.0
6.2
5.3
44
35
26
1.8
0.9
_ 0.0
JEL A7 Jal, A
A EIE 0.8 [A] Hasml %k 0.9 [
SVE3  “¥yfE 1.60 SVE3 F¥fE 0.86
SVE3 E¥E(F7= 0.68 SVE3 f(E#E(RFZ= 0.35
JE TR JELT A
s nIEk 0.8 [A] LG 0.9 [A]
SVE3 E¥fil 2.22 SVE3 A 0.62
SVE3 fFE(RE 2.44 SVE3 R (RE 0.26

X 6 Zze5ifin (SVE3) 4340 (z=1.5m) (/& : CaseB-2 A5 : CaseB-3)

4. E7RFEIG L

(PRI WFFEA A IS TR

() GG 11F)

1. MBS, flILARE), SRIERIC K DK Ol L LT J 2 bXIZERHZR T 5 e/
NMEIE EORRGE, 2028 45 B AR FR RS (O#) FHingEs (70

5. HFFEREAE
(DAFZERREE FRILARED (BT R5)

(2) ooy

1. EHfEE (TR R

2. MIRKE (HIFEKRE)

3. AR G TERS)



6. ZLK) (Abstract, ZE3C)

Research Theme
Improvement of ventilation efficiency by optimal planning of natural ventilation pathways using wind
catchers and its application to countermeasures against infectious spread

Representative Researcher (Affiliation)
Kyosuke HITYAMA (Meiji University)

Summary * Figures

In order to propose an effective natural ventilation system as a pandemic countermeasure, CFD analysis
was used in an office building to verify the contribution of installing air-intake windows with wind
catcher to improving ventilation efficiency, and to examine methods for maintaining ventilation
performance during tenant compartment changes.

As a result, it was found that the wind pressure coefficient on the windward side of the building is
equalized by the installation of air-intake windows with wind catcher. This also equalized the volume of
incoming air, and the distribution of air age was less spotty than in the case where no air-intake windows
were installed, confirming the usefulness of the air-intake windows in improving ventilation efficiency.
When tenants are rezoned, it is possible to secure appropriate ventilation routes by limiting the openings,
and it was confirmed that it is possible to maintain almost the same ventilation performance for each
tenant, depending on how the openings are limited.
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Fig. Improvement in ventilation efficiency by installing air-intake windows




