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Booth Type Displacement Ventilation for Prevention from Infectious Diseases in Office

(Partl) Influence of Booth Shape and Supply Airflow Rate on Temperature and Human-

originated Contaminants Distributions
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As the coronavirus disease 2019 (COVID-19) pandemic continues spreading around the world, people are focusing

on how society can coexist with the virus. In offices, various methods are being tried, such as installing partitions and

wearing masks full-time. However, these methods may disturb supplying fresh air to the occupants, so we need a new way

to supply fresh air individually. In this research, we propose the booth-type displacement ventilation system and examine

its performance. This paper presents the experimental results, which investigated influence of booth shape and supply

airflow rate on temperature and contaminants concentration distribution.
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Fig.1 Plan and elevation of experimental set-up [mm]

Table 1 Experimental condition
Booth partition| Supply airflow | Supply airflow
Cases height rate in each booth|rate in each outer[PC
HB [mm] QOsa-in [m*/h] | Osa-out [m°/h]
Case 1 o
1200 80 60 —
Case 1-NoPC -
Case 2 50 120 o
Case 3 1500 80 60 e}
Case 4 110 0 e}
Case 5 1800 80 60 e}




PERUI R I 1 2 biTo72, Fi2, 7—ACHD
NI & S BiGR) & LT COo, AR
WXV AT X O ICRES T, CO, DIAFEIT2 L/
min® TH 5,

1.2 EEREH

FEBRSe % Table 11277, ERIZT — A& S He &
1200, 1500, 1800 mm, 7 — Z—FidH 7=V DER &
Osiin (LIBET7 —ANFREE LT D) % 50, 80, 110 m’/h
& LT 5 R W T T o7z, MR EICOWVTTIE=EW
DORIEREE 440 m'/h ([ZEE L2 ET7 —ARBRE
EEHE L, Lo T —ANBRED 110 m/h DS
37— AIMEREIIFAE L7, F7o, ARFEBIIAMIC
FEffi L7z 2 & s DRI OB & TSI E%
BT DITERIRE A 10°CE Lz,

1.3 BlEAE

FERCITIEE & CO, BE AT Lz, HIES% Fig. 1
VR, IREEHE IR RS 2 Wa ~ W1, 22X %
Pa ~ Pg [ DWW CERE T ANCHIE Lz, CO, 1L Pa
~ PEIZOWTERE S TANCHIIE Lz, IRE - CO, BE X
FERHEIZ 1 B EITHEETT > Tz, IREEHIEICIE
T BEE X2 FH, CO, IRERIEIZIX CO, BALE LY
(T&D) %\, R - VYR E RS E I > TeD
B, 30 O Z Y USEBRFS R &35, F70. fhk
K[NZBIT HIE L CO, REICOWTHHIEETT 7,
TEFEIE NI E A & R B RT & VY, CO, TR
TEIZIE CO, EENIE R (GMTOPUMP, 7' 7 A H F Kk
AR A,

2. EERER

2.1 BEOHER

Fig. 2 |Z Case 1 ~ Case 5 (2T D ENEIRE A5 Dfk
RE2RT, %77 70137 —ANHE A Pa ~ Pd (Inner).
7 — ZHNAITE A Pe ~ Pg (Outer), BEMHIE S Wa ~ W1
(Wall) (Z2OWTENEIN I LT b D& L TV 5,
Fig. 2 XV 5 &k & IREREDR S TERY . &
PR FTREZRIRIE T D LWV 2 D,

Case 2,3, 4 T 5 &, 7—ABEINE NI ET—
ANEBOIRE N 7 — A SFHETEL > TEY
Case 2

(HB = 1200 [mm], QsA-in = 80 [m%h])

Case 1

(HB = 1500 [mm], QsA-in = 50 [m*/h])

Case 3

(HB = 1500 [mm], QsA-in = 80 [m*/h])

T AN EANBOIREZ S RKE L 2> TWND, 2D
LD, T=ABEEINEWEE T — AR K DI
KTFNDR lpntztEZBND,

Case 1,3, S &ltig 35 &, 7—ANBREDRKE N
1E L Outer & Wall DIRENEL, 7—ARNE T — R4}
OIREZEN NI L 2o TV, ZIUTRRRENE L
e, TARNRREDKRE VT ET -2 MERE
DINEL Ipole ZENFRR EB 2 BND, £o, HEIR
JERFE LW L0, RIEFHEORESIN X 2R =E
I E AR LN 57208, Case 5 Tl 7 — A4
ST o T2, 7 — A ORI TIREZED & <
o TW5,

2.2 T—RBEITKBHLE

T AR SN K D AT 9 72812 Fig. 3 12 Case 2
~ Case 4 ZHHE L=/ %A ~vd, Fig. 3 (a) [ZIRE A
DL, (b) ([ZHIE S Z & D CO, BEFEAR D el AR,
(a) IZ Fig. 2 CHWEHfEIC L > T —AN, 7 —A
LT LR DBl AT > TN B,

Fig. 3 (a) LV 7 — A\ S K DIRESA DK E 7oiE
WER. BN 2o T-, it Case 2 ~412BWT, &
PRI E 5 2 DRBGM: LRG3 E Lol
72O Th D,

Fig. 3 (b) LV 7 — A\ S B @EWIE EVG YR LA D
7 — ZNHIE S Pa, Pb, Pd (235U TG YL EE AT >
oo Ko TT=AREVNEE . TBYERN S DIELOYL
BRI S, X0 RSB R S - L % 2
b, B2, Case 2 IZFBU T Pa, Pb, Pd DfER % Lt
#:9°% & Pb, Pd (ZEE~ Pa DIRFENMEL 2o TN D, =
AUTTEYLIR & Pa OFICEHE PC NEE ST\ =2 &
M, PCHREINC X 5 ERRIAEGM) DYLEL % T2
EEZOND, T, PER IO Pa O B HTICERE S
Tkt b—REEZLND, L, 2O
X Case 3, 4 TIXR.LNZ2 0o 72, ZiUT T — A0 <
0BT —AOEENEE LDV IZ, PCHEAZLD
BN EDHHENEZ LD, F7-, Case 3, 4 DfEHR
IERILCTEY, 7T—AEIDBHIBERS D L, 15
W) DA T 2R OEI NS D EEZ B
Do
Case 4

(HB = 1800 [mm], QsA-in = 80 [m*h])

Case 5

(HB = 1500 [mm], QsA-in = 110 [m%h])

2770 O
Inner E E
2500 | o=
4 } y 4 y
Outer
2000 | -+
= Wall »
E 1500 A
5
% 1000
500
oLl i Li

9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 15

Temperature [°C] Temperature [°C]

Temperature [°C]

Temperature [°C] Temperature [°C]

Fig.2 Vertical average temperature distribution



Inner (Pa, Pb, Pc, Pd) Outer (Pe, Pf, Pg)

Inner (Pa, Pb, Pc, Pd) Outer (Pe, Pf, Pg)

2770 2770
2500 Case 2 ‘ ‘ 2500 Case 1 . 1
- -
Case 3 Case 3
2000 2000
E | coses E | coses
ase ase
£ 1500 = 1500
z £ - ? E} g ;
2 R
)
£ 1000 T 1000
500 500
9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 15 9 10 11 12 13 14 15
Temoerature [°C1 Tempoerature [°Cl Temoerature [°Cl Temperature [°C1
Fig. 3 (a) Vertical temperature distribution Fig. 4 (a) Vertical temperature distribution
(H; = 1200, 1500, 1800 [mm)] ) (Osain =50, 80, 110 [m*/h])
2770 2770
Pe 2500 Case 2 Pe 2500 Case 1
—& = (1200 mm) S '}./ —B= (50 m¥/h)
Al —2000 Case 3 i 1 = 2000 Case 3
e | E —k— (1500 mm) Pl T 1P | E K —h— @omh)
i £.1500 a1 = 1500
= Case 4 £ f‘ { Case 5
P 1000 (1800 mm) P $ 1000 (110 m*h)
£ e
500 Y 500 % N
0 Pe 0 Pe
0 05 1 15 2 ). 1 5 2
Normalized CO2 concetration [-] Normalized CO2 concetration [-]
2770 2770 2770 2770
2500 ﬂ 2500 é'j 2500 HI 2500 Ai\ [ g
=2000 '£2000 2 £ 2000 £2000 o
£ ﬁ = \\ 2 = oy 2
= .2 =1 ‘O ‘O . =
3 1000 \ 21000 1‘/ 5| | 1000 { T 1000 Max : 4-27Lé
@ /
500 500 8 500 \ 500 8
0 b Pa : [Pc |7 0 Pa 0 [Pc |*
0o 05 1 15 2 %9 05 1 15 o2 0 05 15 0 05 1 15 2
Normalized CO2 concetration [-] Normalized CO2 concetration [-] Normalized CO2 concetration [-] Normalized CO2 concetration [-]
2770 2770 2770 2770
2500 x 2500 m 2500 2500 m
= 2000 E2000/ 7 2000 11 £2000
€ ) = w = f/{
= 1500 21500 E 1500 21500
k=3 { ° ,,/1' £ =
% 1000 4 £1000 ° 1000 £1000
500 py 500 500 500
Pd
0 Pb 0 0 Pb 0 Pd
. 1 15 2 0 0.5 1 1.5 2 0 (?,.5 1 156 2 0 9,5 1 1.5 2
Normalized CO2 concetration [-] Normalized CO2 concetration [-] Normalized CO2 concetration [-] Normalized CO2 concetration [-]

2770
2500

—=2000 E
t

€

£
=1500
<
S
% 1000
I
500 (- -

0 0.5 1 1.5 2
Normalized CO2 concetration [-]

Fig. 3 (b) Vertical CO, concentration distribution at each
measurement point (H = 1200, 1500, 1800 [mm])
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Fig. 4 (b) Vertical CO, concentration distribution at each
measurement point (Qss.in = 50, 80, 110 [m’/h])
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Fig. 5 (b)Vertical CO, concentration distribution at each
measurement point (with / without PC heat generation)
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