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(1) E1E26—3 417

Such safety thresholds and other factors relating to testing and

performance of laboratory fume hoods are prescribed by government and
industry standards by organizations, such as the American Society of
Heating, Refrigerating and Air—-Conditioning Engineers, Inc. (ASHRAE) of
Atlanta, Ga., for example, ANSI/ASHRAE 110-1995. ASHAAE Standard,
“Method of Testing Performance of Laboratory Fume Hoods”. ] (ZZE:R :
EXENBREINDIELEMEDREZAREGRYVESRENEIRZTTHY ., &2
[RRIEZRLTEZADINETEAGL, EREOHR T2 —LT7— FORBRRDV
HREICBEHET D D& S LREMRBES KU MOREFIE, HfICKk>T. BAF
BLUEXEROBREIZCE >THESINT-. Anerican Society of Heating,
Refrigerating and Air-ConditioningEngineers, Inc. (ASHRAE) of Atlanta,
Ga. . #ZIEX. ANSI/ASHRAE110-1995 % & T# 5., ASHAAE Standard., T[ZEERZE
TJa—L7— FOMEERERAEl o )

(2) E2H5E3 1 —4 217

[ An important factor in a conventional fume hood s ability to
contain contaminants is its face velocity. The face velocity of a fume
hood is determined by its exhaust and its open face area.
Recommendations for face velocity of conventional fume hoods range
from 75 feet per minute (fpm) for materials of low toxicity (Class
C:TLV>500 ppm) to 130 fpm for extremely toxic or hazardous materials
(Class A:TLVK10 ppm). Cooper, E. C., 1994. Laboratory Design Handbook,
CRC Press. Ingeneral, industrial hygienists recommend face velocities
in the range of 100fpm plus or minus 10 fpm for containment of
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contaminants by conventional hoods with open sashes. ] (IR : FEHY
BZE8EBTAMEKD T2 —LT—FOBENIETIHIEEZELGERIE. TOERET
Hbd, 712—LT7—FOEREIL. TOHKRVZTOMBKLI-EHEERICLST
RESIND, XD T72—LT7—FORERED-HDOHREIL, BELEMHE (D
S5 A G:TLV>500ppm) DD =D 15 T4 — k/53 (fom) M5, BHTHEEHEX
[TEREHME (U 5 X A TLV<10ppm) D f=&H D 130fpm DEFE TH S (Cooper, E.
C., 1994, =EERZEt/\> KT w4, CRC Press), —fEMIIZIL. TEHLETIL.

WYY o FFTARED TI—RICE>TEHEEYEDHLADDI=HIZ
100fpm D TS ARIEIAFTRA 10 T4 — /S OEFEOEEREFHEL TS, )

(3) E3MWEI I —3 91T
[ Thus, the abundant amount of air provided for the operation of
conventional laboratory fume hoods results in a tremendous energy
wastage. Accordingly, alternative fume hood designs which reduce the
amount of air required for operability, reduce energy consumption and
provide containment of contaminants would be desirable. ] (%EER : €
0'C~ HEXKDEREIA—LI7I— FOEBEO-OICIRBEINIERDEELE
ZREIRINK—REZL-0T, #-oT. BEFEHICLELRE g’&;‘ﬁi%
L,s IRIILF—HEZRO L. 5%%*%%0)%‘]'CL@%?EL\?_%ﬂtgjl—Aj
— RFERETMEFE L LY, )

(4) E3WE43—6 217

['To achieve the foregoing, the present invention provides a fume
hood that offers an adequate containment of contaminants while
reducing the amount of air exhausted from the hood. The fume hood
includes a plurality of air supply outlets which provide fresh air,
preferably having laminar flow, to the fume hood. The fume hood also
includes an air exhaust which pulls air from the work chamber in a
minimal ly turbulent manner. The push of the air supply outlets and the
pull of the air exhaust form a push-pull system that provides a low
velocity displacement flow which displaces the volume of gases
currently present in the hood in a minimally turbulent and
substantially consistent manner. As a result, inconsistent flow
patterns associated with turbulent air supply and contaminant escape
from the fume hood are minimized. The displacement flow fume hood in
accordance with one embodiment of the present invention largely
reduces the need to exhaust large amounts of air from the hood. It has
been shown that exhaust air flow reductions of up to 70% are possible
without a decrease in the hood” s containment performance. | (ZZE:R :
LEREERT H-0IZ. KFBIX, 7J— KO oHHINSIERDEXEB LA
No., FEYMEOEULGEHLADERHET S5 T2 —LIT—FEREET L, 72
—LT7—FIE. BFRLLEBRZEI AFHLERE T2 —LT— FITHEET
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HEHOE[MBHEOEZEL, Ja—LT7—FEFEE. R/IMEOERTHEETF
YN LERERSITHESHHETZEL, EXBEOOHRBERVZERS
HEBDREIEX, 7— FRICEHEAEFET A ADERER/NDEARRUVEREMIC—
BLIEAETEMSESABERMRERMI STV VA TILORTLERRY
%o TORR., ALREROHRBICEEL—EHDOLGWRENAAZI -2 ETa2—
LI7—=FhoDFREORANRMESND, KFEAD—FEEMEIZK DEGR
Ja—LI7—FlE, 72— FhoREDERZHHT HILEEZXEITERT 5.
T—FOHLADOMEZETEIESZ L4, 100FETOHIREREFA AT HE
THAHAZENREATWND, )

(5) E6WE11T—F7WHWES501T. ISA, 3B

[fan] (Z7>) 315, 321, 342 #{KA 1= supply air plenum) ({§5Z=
KT LF L) 312, 320, 340 [Tk >T. Tlwork chamber] (MEZ%E) 302 WIC
EREMBRTHE. Ifanl (T7) 362 %A= lexhaustoutlet] (3
%0) M0 ZE L THRZAS ZEMEH TS,

(6) 51 3ME1—417

['As displacement flow in accordance with the present invention
allows a fume hood to use substantially less air than a conventional
fume hood, energy efficiency achievable with a displacement flow fume
hood is greatly improved. ] (HZER : KRERAICKDHIERMRA., HEDT 2
—LI7—F&KYELEERBEWICEYDLGVEREZFERIT S EETAEEICTHDT,
EMRI2—LT7— FTERATELIRIILF—NREIKRBCHEIND, )

(7) E13MWE17—2017

['In one embodiment, air is emitted form the supply air outlets
314,325 and 343 at the same speed with a flow velocity in the range of
about 30 fpm to 90 fpm (about 0.15 m/s to 0.46m/s). ] (TSR . —FiE
SRETIE, ZERIE. HEEZEREDO 314, 325 LU 343 i, £ 30fpm M5
90fpm (%9 0. 15m/s M 5 0. 46m/s) DEEDFRIE T, RILEETHRE N D, )

(8) £13HEI3I7—4017

[The air exhausted from the fume hood 300 may be as low as 30% of
that exhausted from a conventional fume hood resulting in substantial
energy savings due to reduced air conditioning requirements. By way of
example, the air exhausted from the fume hood 300 maybe in the range
of about 30 to 50% of fume hood with a typical face velocity of 100
fom. | (HBBER: 72—LT7—F 300 hoHHINIZERIE, KEOD T2 —L4A
T—FhoHiHENEE0D 0%EEBELSTH L., TOHER. ZHREHDIER
[CKHBEBNLGIRIILF—EHNLEENE, —Hl&ELT, 7a—LT7—F
300 Mo En-ZERIF, BEMZ 100 74— DOEERED T 1 —LT—
FD# 30~50%DERIZH>TEH KLY, )
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(2) T[0043]

EHEF 1 TlH, T—2ZE0HEZ ADRA., HI A XEOBEEMBNIEZET
L. EOMNERUVKEDMEMN > ADBEIEFERZIE L 1=,

[004 4]
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4 %5 2 DELEL

BAsFl2121&. UTORELHD.

(1) T [EXKIE1]
ENRRBBRVEN I 7 0 ERMLERNOELRZRAAZRASN-ZERE
WHONSHIEBZEAANREIERNHKE ., BIREERRICEIT ot L IXRIREE
NICBEESNTCRIRENOZER TS5 EMOEBREREZMY AAEREWHT
FEEVERZRET SEGRE Y —& . RIERREOIZERIT S NEREIHEEIC &
YRIEEMREONSHE SN S EROAREZEEAARVLETARICHMEEZEER
TEREHD ISy TE, IR ISy THEMIICEREL THEHED ISy TOME
FRIGEEGRE U —HA B LR ZWE T AR R UEREICIE CZ 42
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