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STUDY ON HIGHLY EFFICIENT VENTILATION SYSTEM
BY USING VENTILATION TOWER

Part1 Evaluation of age of air by the full-scale experiment
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The full-scale experiment was carried out to know advantage of a highly efficient ventilation and air-conditioning system we
proposed. In this system, the fresh air is directly supplied to the breathing zone by using the ventilation tower (VTS : the
ventilation tower system) , considering the efficient distribution of fresh air in a room. The comparlson and the exarmnatlon
were carried out on dlfferent ventilation and air-conditioning systems.

(1) The age of air at the breathing point (S5cm ahead from the mouth of occupant, 0.6m from the outlet of the ventilation
tower) of VTS is about 60% shorter than that of the ventilation system of mixing the fresh air with the return air from the
room in the air-handling unit (MS :. the mixing system) .

(2) The age of air at the breathing point, around the occupant and in the room space does not change significantly, even if the
supplement of fresh air from the ventilation tower is reduced from about 30 (ms3/h - person) to about20 (m3/h - person) .

(3) The concentration of the contaminant at the breathing point of VTS is about 70% smaller than that of MS.

Keywords . Fresh Air, Age of Air, Ventilation Tower, Ventilation and Air-Conditioning System, Saving Energy,
Full-Scale Experiment )
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[R#2 L] OBK Y 7 —HR (Case2) Tt SVE3DHIZFFRALE
WKBWTRAT v 7T v TETIZ057. A7y 757 Y ETIR047%
AL, ZRORZELATOME (#0.9) R THIHI/NS WEER
T RAENEIR, HAEFBRBASTRORKRH A (Casel) & 1o
B L TH60%DIETH % FRAEMNAEFHDOSVE3 DEIRENRER
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() B SEOEMFHSVES,, FL+1.2m, 1.5m DEHFR SVE3, EF
¥jSVE3, (%4) -

FERYy — A0, BEMED SVE3. BEBRUZEDERFY
SVE3,. FL+1.2m. 1.5m OHEEFH SVE3 2R 4IIRT. BRI T —
fHEDFEHEMEHE IR, AME2DATITo TV B, T TRUDOAE
DOFRALE L BB OBER S 7 —fHEiE AM2EE & A#BO%RTH 5

NI | -El ectronic Library Service



Architectural Institute of Japan

30 200%/ 160%/ | 150% | 30 200%/ 180%:/ | 130%
28 1409 : 28 - 140% 7
) /Fm/ / 4 100% o X /&@% / o/ 100%
% 2el|e fotn SEEE 22 x
1 6m
R 2401a Fliiom upzem 4 8§24 A
22[15 Fliisn BRzem 80%"] 22 s ’ 60%"}
o .5m ) -~ 2.
L polm Flsm amem VAV A < e CWAYAV: v
- £ 29Q Fzam wEEEml LY =20 4
>18 & FlLi2.4m AR /£, <
o VB[|x aAwe wmumws [/ 6007 o 18 74 4 P
/3 3K R
g:f / L g:j / J e
'E1é E1é /
. L : 4 FL+0. =
| / % . 40% i © FLioom BEEEP L aqw
~ 10 / z L N n 10 / A FLs12m mzzwr‘l ;
A 08 20%- ry A FLe12m EE_E opos]
®" /9 AN i : 08 / £10 FLetsm mmgn il
06 e = # 06 i 8 Fiitim BEzom
X 8 +24m 8]
osl-TH i _ 04 b-IP 1e FL2em mmem
_ Py : P T A GRS
020 02 e p——
0.0 ‘

0.00.20406081.01.21.41618202224262830
BR27-4% (30m/h-A) DSVE3 #E27-HR (30m°/h-A) DSVE3

(a) SMERH 30m%h - A & 20m¥h - ADIBEDHE (b) SFREH 30m¥h - A& 10m¥h - ADBE DS
E1l BAY7—OHARERS SELHEORE Gomh - A\OBED « =88 HHELEFZ)

oo —*
0.00.2040608101.21.41.618202224262830

4 BERY—AZB BERAETOSVES, & SED SVE3,, SVE3, R UE D SVE3, Dfl *

SVE3 - SVE3, SVE3,
FRIRATE | FLE0-1.0m | FL+1.0-1.8m | FL+1.8-2.8m | F24k | FL+1.2mEBERE O A) | FL+1.5mABO &) | FL+1.5SmEL&
Casel 0.92 0.94 0.93 0.96 0.95 0.93 0.85 0.95
Case2 0.57 0.98 1.00 1.04 1.01 1.02° . 0.82 0.98
Case3 1.02] " 1.06 1.06 1.08 1.07 . 1.06 0.95 . 1.07
Cased 0.87 0.92° 0.91 0.97 0.94 0.92 0.83 0.93
Case5 0.54 0.97 0.97 1.03 0.99 ~1.00 0.79 : 0.97
Caseb 0.55 0.87 0.86 0.89 0.87 0.85 0.78 0.84
Case7 0.79 0.99 1.00 0.99. 0.99 1.02 0.94 1.00

TBRRE7— ﬁ:ﬁ@‘ﬂﬂ]tﬁﬂﬁt& A2 BEO» TR, OASOFRTREBBEORTS 7 — MR AR 2 AEERBOMRTS 3 ST LEH,

kﬁmLp’rﬁ%ﬁo Twhb, FL+1.0~1. Sm@"‘!’sﬂfliiéJSVB . A
ZRBRAFRXOKRKIE AKX (Casel. 4) TEH 09, RFKRMH
(Case3) TH106 %R L, &R 7—HR (30m’h- A) (Case2,

Case5) $#51.0 L IHZABOMERRT . FL+1.2m EBEMOAK).,

FL+1.5m (ZF£f&) IV THFRBOMEA %L RT, FL+1.5m (B

DH) IZDVTIE, KO,

FTROFRIZBVTHEVEEZRL TV 235,

EAERLRIEV,

@ BRIV -OAREBEELRIEELHE (Case3~5, F11)

11 RER S 7 — OHNREA 30mh - ADBE (Cases) & &H &
L CHRER 20m*%h - A (Case6) KU 10m*h - A (Case7) (245 %
B ERTIBEDSVEIDEERRT . % B20m*h - A, 10m*h - AD
SVE3 1. ?&rmm%-A@%ﬁD@%%%ﬁ%ﬁﬁrmu;U%
kL Twa,

HEE % 20m*h - A (Case6) ifﬁ'lﬁbf’f%/‘ﬂ)svmﬂ)fﬁli #
BZEE., BROBIFOWELATEIKREL D00, 2OMhOE
PIZER 12 30m¥h - ADBA (CaseS) ISHHBEL THEICK & A& IR A
S\, FRALER T IC DV Tid, SVE3 DfEIITL A L DRIES
T10% TH-> TV 5, A5EE% 10m*%h - A (Case7) I THIRL L
WA, SVE3DMEIZBOMCKEL Y, #H2RIkE R 5,

SRR 10mY/h - MR S8 IR EASLORE A
TRELDEFKRELZZ0EF, BAY 7 -KHOPSBIG S N 2H
BAROREREINE R, WESHFHBBHAOERE 2o 12
THEEZOLND, T2, FREBEMEUANDZERIZ BV TSVEID
fEARE <k p0, ORROAREAS 7 — 1 ILBIE VR IFIT L

FRICL BRI

NR—F 4 a VEREOEEDLD,

479 R ERET L. ORBBEO/NES % o 1 HENRO RIS
ANE. OABBRORBIZI VAL D7) 2a—LDREE L) FITRT
ol b, kJ:U/a—MT #/P%ﬂibf\ﬂé%@c‘:%zf‘o
N5,

BE 57— FRRERICBOT OB L ) 1RSI AR
RHAST A LA BRLTE Y 20OHRTOHE LB E O

BT CBBZEM (FL+15m) CHENREMET 2 I LICERERE

VWTWE, LoT, AREFEIRLHE. BBENTE LN, &
BEME~BET 5% EOFAIC L) BB OUEZEMIC B ET
BHEIOVTIR MBS L BRI L ) b BV BR L PRT
BILbFHEEND, ,

LA Lahs  BHZICOB4 2RO SA»222% ) B2 IS8
BEDREORMBR L TV bFHE T BRSO BB 220 12 308
EVWET BBMAE LV BFZOHAO S NAETHILUL Hisk
NEREERLZE LTH B0 A BASBEITRT LR
BiFIZBIRE RO LN TEADI L bFRENDBRY T—FR

. COBRREBEIIHT AMAFTRNORKDO 1 2L IEF IO

%
3.3 HEWEIBESA L M (K 12)

[&#d 1) | ONREFBREAFRORKE R (Case8) LBR Y
7 — AR (30m¥h - A Case9) T, Afh2 DIERALE CBIE 185 L
o V=B H R ERE S HEDOFL+.2m R UK E 3O ZHe{b 5 S

CHEBESRER 121K,

-2 AALES bt BN ﬂf\%iﬁﬁ%iﬁ}\ﬁiﬁ@ﬁm&ﬁﬁ (Case8)
DFE. RIFEEHRCThOWERTHH08DMEERL, 13T

NI -El ectronic Library Service



Architectural

Institute of Japan

t

B— I BREYESHEL TVd, AT 7 —FR (Case9) Tid, 5
R R IBE A D U B MBLEMO F L —H 2 OBAMENE
Tid. EELEEMEBEIR, 2.0~3.5 L BWEEZRTOICHLT,
IR A7 B T 0.5~0.7 L ARV ER TR T o FFRALE S 4 3T D ZHE(L 5 B
PHIBEOTMEIL. NAZABRBATRDKRKE AR (Case) D
BE08TTHAHDIH LT, |RY 7 —HR (Case9) Ti2#70% D
062 TdH 5,

PHEZEMICBVTBAS 7-FRINAEARBASIR LD b &
WAL BB WERZRL T b, L BES 7 — DKH
SHROEEBHIE L SLEICTRT 2 L 2 BERORMOYEZERH
CELRYEIFEIZATRTVEDEEILNRD,

4 WBR
FHNROFTRICEE LB RAR - ERIV AT L LT RR

7 — R HOTHRBICEEAR Y HET 2 HE2 R E LT EKR

EERR (T o7, EHRTIR, B 2BA - ZRHIRI DV THERFE

Torzo

() FENREEEPRRIBAETHIEICLD, HHRAE (K62
B) CHSVE3DMEIL, ZRBICHFHNALBAT LA LEBL
T, #160% DIEL %%,

Q) BES 7 —H b OIEBARE 30mYh - A5 20m/h - AICHIR
L7235 e 0MRAIE. AMERY . RUENZERDSVE3DMEIZKE
BHEEIALNEV,

Q) FHAR L EEPRRICHRTAIILICL D, BRVE (K6
B) TOERWHBE L. ZRBIHFHNTERBAT LA LR
LT, #70%DEE %5,

4) SVE3S A RUTERMEBEOIH 2 LB L -HBR. Fsn&A%
BRY T —ERCCHEPRBRIC T 2 2 L3 FEF IRt
SEBRTALDIEN L FETH I EEZON S, T 72, R
BOZFERROI TR LOONAELHBRLELAVYE
BhsLTOEMLEFEEELOLND,

A% BERTIC X D EICRET 2 O ERLICH T SRR
XLIIRET AL LD BES T -FROBHBERALHS,ICT S
7D B4 BRROBBER B IUBEONE Y - 2IBET S
FETH 5,

ERICHIY, ZERMIE ) FERE—K, REAFR ()) K
HEHK, () MAZLEXR, ZHER (K RENDHKE, R
THAEAHHEHER LY THHETHC 2. 2R L TR0
Ko

2ENM
1) BB, b —, FRIIHREL, AR RE | SN ROZR BT ER L oEL
FHRE - TRV AT LAORRHE : €0 1 FiREEICBIT 5RO LHNTIE

(EEARREREASK R
TRRR27-HR

0.88
0.60

(a) FL+1.2miC & 3 ER(LBEMERE ST
A A

EEHRRBRBABR KR
TERRR27-FX

|98
[1.02]

[1.086]
[1.04]
0.77 081
221 1.96
0.76 0.80)
261 204
0.80
U.4212

A

0.77
0.71

/

[0.77
[1.49]

A A
C WEsIc & 3 RELFEMERERT v 4——T

12 2@ 8% L BA0 XL B EREOLE
NAEFBABROEKEHR (Case8) LAY 7 —FHA (Case9)

FECHT 2 BB, B AREERKRRFR B D-2, pp.647~648,
1999.9

2) KBIEIR , A — BRI R, RO FI#N RO BRI 2 ZR LR
R BV AT LORREHE £02%R - BEFXIRE 258 OFRMIC
B DY, TR - A LFERFMEER IR, pp.1153~1156,
1999.10

3) ERRA - HELES  ZRAFANGFELZEE 12/ 3 BRRMHaRE
s, EREA - WAETYR, 19953

4 BHAR, BAT , EREE : AK Two-Node Model D 5L L BRI BIY 2 BF
% AERBAFEE~OLH, BAREFKFWARIHES , No.dsl,
pp.67~74,1993.9

5) Sandberg M. and Sjoberg M. : The Use of Moments for Assessing Air Quality in
Ventilated Rooms, Building and Environment, Vol. 18, No.4, pp.181~197, 1983

6) H A=, M EA  F e REDRIER & ZIOUEREARBME Y I 2L —
T a vk A EHE —REMEOFME TV AR - BN - #
& T 430K, No32, pp.91~101, 1986.10

(20004 4 A0 H FRGEE, 20004711 A 10 B ERAIRE)

NI | -El ectronic Library Service



