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FINAL FILTER
ny=efficiency

OUTDOOR AR n,=efficiency C,,=Concentration
r~,  (—x) Q(m®/s) ~ i " upstream
= i
Concentration

out

x =amount
recirculated

air
XQ (m3/s)

{1—x) Q (m/s)

C==Cleanliness

_>F S=Internal dust generation
particles/s

d

Concentration upstream FINAL FILTER
C,.=X S/Q+{I—X) (I-7;) C_..
Cleanliness CLASS downstream FINAL FILTER
C =[x S/Q+ {I—x) (1—,) C,, )] (I—n;)
Special Case
A. 100 % outdoor air: x=0
C .= C,, (I—",) (conc. upstream)
C=C,, (I—n,) (}—5y) (Cleanliness Class)
B. 100 % recirculated air: x=1
C..— S/Q {conc. upstream)
C = (1—1;) S/Q {Cleanliness Class)
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¥ ¥ Typical Result JoF a Central
Vacuum Cleaning System
/
100 CV- AH
—_—
X 804 EPA- PT
S
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S 60 cv-PT
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PV-PT
40 4 :
Typical Result of a Portable
WVacuum Cleaner
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Number of 40 sec. Blocks of Vacuumings
‘—-— PV-Portable —=— CV-Central Vacuum —=— PT-Plain Tool —+— AH-Agitator Head ‘

* Mass Removal Efliciency (MRE=(Sample mass after beading - Sample mass sfter cleaning)
Divided By
{Sample mass after loading - Sample smass before clcaning)
Multiply By 1009%
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Amount of particle in the air per
cubic meter volume.
THE EFFECT OF VACUUM CLEANING

Table represents the number of dust particles less than 0.5 micron p@senl
in 1m” of room air. This research was carried out by limari Lindgren,
M.D. of the Helsinki University Allergy Hospital in Finland
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OUTDOOR AIR
NUMBER OF PARTICLES LARGER THAN SIZE

(particles/litre)
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Number of particles generated per second and
per person larger than size

(particles/second)
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Central Vacuum Systems——Eﬁective
Particulate Elimination for Cleanrooms

ontrary (o popular

thinking, the work

performed by a wme-
uum cleanmer is accom-
plished by pressure, not
suetion. Normal room alr
exens a pressure of 14.7
pounds per square nch at
sta bevel. Since reducing
the pressure inside a vac-
uum cleaning hose creates
a pressure differential. the
air in the room will rush
toward the low-pressure
area and into the hose car-
ving with it any nearby
solid objects. Dirt is there-
fore pushed through the vacuum sysiem.
nol pulied.

A cheanroom central vacuwm cleaning sys
tem consists of a vacuum producer and sep-
arator located outside the room. conpected
1 & metal tbing network within the clean-
oo walls and/or beneath the foors. Vac
uum inlet valves are Jocaled inside the
cleanroom at coavenient potnis alang the
tubing runs with varuum hoses plugged ino
the Inet valves and fitted with a variety of
tools for effectve cleaning of walls, foors,
ceilings. benches. wok surfaces and equip-
menL

Central varuwn systems are effective for
scavenging paruculate coniamipanis from
cheanroom Doors. walls and furnishings. Un-
lke =mall portahle varuum cleaners. which
collect and separate contaminants in sine
central systems evacuale particulates com-
pletely out of the cleanroom environment o
a remolely Jocated separator, preventing re-
contamination or cross-contamination of
other areas. To function effectively, there
must be an adequate pressure differential
il the cleaning tool so that incoming alr wilk
have sufficient veloeity to carmy dirt particles
with i, This pressure differential must also
be maintaired throughout the hese and tub-
ing system to overcome the system resis-
tance and sustain a conveying velocity.

System Design Criteria
There are four princlple faciors to con-
sider when designing a central vacuum

part
tof the

fanmemni

sysiem: the size and layoul of the facilty

to be cleaned. the location of the vacuum
producer. the characteristles of the male
rial to be handled. and the maximum num-
ber of simulianeous operators.

A single central vacuum cleaning sys-
tem can service an individual deantoom
[Figure 1). a complex of clranrooms or an
entire facility with office, warehouse, man-
ufacturing, processing and cleanrom ar-
eas, Larger cleaning loads, however. will
naturally require larger systems with

higher vacuum ratings. The vacuum re-
quirement is also influenced by the length
of the longest vacuum mbing run in the
layout,

Equipment location is also important

_Cen {ral v eani
 systems. scavengc par-; X
'ncuh'

they
ulates_ &

Figure 1. Cleanroom vacuum Systems have 3 vacuum producer and 3 separator located in an adacent

room and connected via 3 tubing metwork 10 @ wall-mountsd inlel vabve, serving both cieaning and

processing applications within the room, Nete that sxhaust hom the central unit ks directed owtdoors,
ading ch of o . -

Hepinted from the October 1894 edition of CLEANROOMS
Thn Magazine of Cor-ramrna'm Cantrod Techno!ogy
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