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D , leanrooms are among the things that people in industry

. don’t think much about, that they tend to take for
| granted. All too often, not much thought gees into the -
design of a cleanroom, but once the room becomes op-
erational, the Monday morning quarterbacking begins.
Nagging doubts begin to surface. In the design stage,
y Was everything considered for my specific application?
Was it built properly? Am I doing everyth ing [ can to
| operate my room at optimum efficiency? Often, this is
when many discover the big difference between the

= purchase price of a cleanroom and the cost of main-
taining one. The stories an ill-conceived cleanroom generates can seem

humorous—that is, as long as the room in question is not your headache,

To optimize the money invested in a
cleanroom, you must keep many things in
mind as you design, realizing, at the same
time, thata cleanroom is not a panacea. Be-
fore the final design is approved, there are
a number of items to consider—in the de-
sign as well as the operational stages—that
can be tailored to your specific application.

Prior to contacting a firm that special-
izes in designing and building cleanrooms,
seek out a seasoned cleanroom certificr to
discuss some of the pros and cons of dif-
ferent cleanroom designs. These people
have seen the good, the bad, and the ugly
in the many cleanrooms they have serviced
over the years. Tulking to them can save
youa lot of time, money, and aggravation,
both before and after your cleanroom is up
and running,

Allow for plenty of window space for
marketing purposes—yes, the cleanroom
is also a marketing tool. Ample window
space also helps keep non-essential per-
sonnel out of the cleanroom and helps
to minimize feelings of claustrophobia
for those working in the room. Make a
plan for installing electrical conduits and
compressed air lines, as well as piping
throughout the walls for equipment fit-up.
If you have to do this after the cleanroom
is built, install these below the space where
you believe the work area will be,

Put together a product or process flow
chart that outlines how your product or
process will be coming into and leaving the
cleanroom. In addition, determine the hest
configuration for placing high cfficiency
particulate air (HEPA) filters in the ceiling

- matrix for good airflow management and
- maximum effectiveness. It is also crucial to,
- not place a laminar flow bench with a top
+ intake below a eeiling-mounted HEPA

filter. Locate this bench to ensure effective
use of the clean air produced elsewhere in

. the cleanroom in a manner conducive to
- your product and process flow.

Lastly, take the ongoing expense of gar-
menting, wipes, cleaning supplies, and cus-

- todial costs into account to get a true

analysis of your overall operational costs.

¢ When it comes to garments, you can deter-
| mine your requirements by asking a few

simple questions: Will you be usinga clean-
room laundry service or disposable gar-

. ments? Will you need anti-static garments
" ornot? Will garment color be a concern?

{ ACLEANROOM CHECKLIST ----<---

Once you haveselected a firm to design and
build your cleanroom, there are a number

. of items that must be discussed. Number
. oneon the list: the cleanliness classification

requirements for your specific application.

i Itis also important to figure out whar the
- ongoing operational costs will be by pro-
+ jecting the costs of kilowatt versus cubic

foot per minute of compressed air.
Also, remember that over-design of the

© air handling system is just as bad as under-
. design when it comes to ongoing opera-
¢ tional costs, You do not want to find out

after the fact that you have an ISO § (class
100) in an operational mode when the

' room was designed as an ISO 7 (class

10,000) in an as-built mode. It is also im-
(Continued on p. 16)
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Figure 1.

cracks, A few other questions to ask:

Qutside Storage for Personal Items Will you need static control for your

process? Will you have a need for vis-
ible alarms in conjunction with au-

e ' h B dible alarms? Lastly, what will your
—— Clean Room Working Garments Garment Storage Area 1] fira p A req s ents he?
\_ F 3
Walk Off Mat  Wire Rack for Storage — .

E "THE GOWN ROOM * . i
R While you may consider saving
B LD money by skimping on the size of the
S E Disty Area gown room, resist that temptation.
Clean Area N o Remember that you will need this
¢ Work space for garment storage and other
g WnkiGa W oer oz dedicated cleanroom items. You also
need to think about how many per-
sons will be using the gowning area at

_ gowning

When planning a gown room, remember that there must be a demarcation botween clean and dirty arcas, one time. A gown room has two

(Continued from p. 15)

portant to remember the temperature and humidity require-
ments for your specific application and to ask if the construc-
tion process is to be validated, =
You will want to talk to your firm abour the advantages
of a “build clean” approach and what that entails in the con-
struction of your cleanroom. You must remember that a
.= “build clean” construction
It is important to plan is an investment and not
remember that  simply money spent. Another
proper installation thing to consult your firm
of a cleanroom is about is the aoceptab!e level
e of_cle-an for your specific ap-
only one part or the plication during the design
equation. Other swges. There are also the
key paris include  questions of who will clean
efficient operation the cleanroom during d‘he
T II construction process and to
__Ofine cleanr OOM: ot fovels ol? acceptability,
In conjunction with 4 who will do the final pre-
the documented, cisionclean prior to certifica-
Ongoing support  tion and to whar levels of
of housekeeping, accepuability. Finally, how
custodial, and wzl} this cleaning process be
Cusio Iiai, ar verified, and by whom?
Programs,  have to determine the ap-
proved sealant for your spe-
cific application; obviously, you can’tjust go down to the local
. hardware store and buy some caulk. You also need to think
about wall systems. The idea of using drywall for the con-
struction of a cleanroom is becoming less appealing due to the
ease of installation and flexibility of the demountable wall sys-
tems on the market. And don’t forget the floor. You need to
think about whether you will need electrostatic discharge
flooring or not. You may want to use a no-wax sheer vinyl
flooring with welded seams and a rolled cover base or epoxy
flooring with a standard or rolled cover base. The use of block
linoleum tiles is not recommended, because dirt will getin the
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sides, a dirty side, which is the one
that you enter from the plant, and a

. cleanside. Thisis where the gowning process takes place; after
. itiscomplete, you enter the cleanroom, or you first move into
+ the air shower and then the cleanroom. There must be some
. sort of demarcation liné signifying the divide between these
| two areas of the gown room (see Figure 1, above left).

Table 1. Recommended data for a filter information sticker
for laminar flow benches

= Company name and address

+ Pre-filter size: 2- 20 x 20 x 1 pleated

+ HEPA filter size: 3- 24 x 36 x 3—Middie one replaced 12/1/07
* HEPA filter initial pressure drop: .47 Wg @ 600 CFM

* HEPA filter manufacturer and filter model number

It is important to include an area—before the buffer

. area—that s ourside the gown room. This is the place to store
i personal items like hats, coats, lunches, newspapers, and mag-
i azines. This is also where the bulletin board is located—not in
 the gown room. Place a buffer area just outside the gown
{ room as a semi-clean area for those approaching the gown
. room. Identify this area by marking it off with a mat that only
. persons entering the gown room are authorized to use. This is
. agood place to put on disposable shoe covers before entering
' the gown room. Lastly, consider whether you will need an air
i shower between the gown room and the cleanroom.

FANS AND FILTERS --

* If you are going to use a plenum system with fan-powered
'\ HEPA filters, make sure the units have a variable speed con-
.~ trol, rather than just an on/off-high/low switch. This will
. allow you to better control the airflow, especially in more crit-

ical areas. Consider a remote fan speed-control system for

easier adjustment of air velocity and motor efficiency, instead
~ of removing the ceiling tile when you need to adjust fan speed
. or change the pre-filter. Removing a blank ceiling tile to
. change a pre-filter or adjust the speed on fan-powered HEPA
 filters (FFUs) violates the integrity of the cleanroom; therefore,
. the placement of these FFUs in the ceiling matrix and the lo-
i cation of speed controllers on these units are critical, Tn other

www.contamination-control.com



wards, you want to remove only one blank Figure 2.
ceiling tile to service two or more FFUs,

This remote fan-speed control system
approach can also be used on a regular ter- v
minal HEPA filter system with the use of di- S
rect drive controllers incorporated into the 0700

main air-handling system or systems. FFU
pre-filters with a slide-out or pull-out
holding frame will save you labor when it’s
time to change them. Foam pre-filters that
are fastened to a pre-filter holding frame

mo wIoncCcoxT
-
N
g

: : 1600
with self-tapping screws take longer. to 1700
change. Though this doesn’t seem td be v
much of an issue, it will be once you have : 2000
changed enough pre-filters. Y e

Although it may seem obvious, it is im- 400

portant to remember that the cleanroom is
a controlled, pressurized vessel. Using the
approved sealant, seal the wall/ceiling angle
on the cleanroom side to show that the seam is sealed, Also,
seal all penetrations in the wall and ceiling panels. If you are
considering regular terminal type HEPA filters, make sure
there is an accessible balancing damper in each duct that
serves each HEPA filter. Mark these on the “as-built” draw-
ings. Finally, install balancing dampers in all return air ducts
and/or registers so you can properly balance the room pres-
sure. Mark these on the “as-built” drawings as well.

MEASURE EFFICIENCY ------r==ssomasmmmanans
In order to measure HEPA filter efficiency, all laminar flow
benches should have a pressure differential gauge installed or
an accessible upstream port to measure the upstream pres-
sure. This gauge should be calibrated on a routine basis or
should have a sticker on it stating that it is for reference only.
The recommendation that all laminar flow benches have a
filter information sticker that is placed adjacent to the current
certification sticker on the face of each bench is meant to help
maintenance personnel when it’s time to re-order pre-filters
and HEPA filters (see Table 1, p. 16).

Have a pressure differential gauge panel placed in a con-
spicuous area where all can see it, and use it to monitor the
following room pressure differentials on a daily basis:

* Cleanroom to ambient (0-.25 Wg gauge);

* Cleanroom to gown room (0-.25 Wg gauge);

* Gown room to ambient (0-.25 Wg gauge); and
* HEPA filter status (0 ~1.0 Wg gange).

Mark each of these gauges with the high and low limits
you have established in accordance with your standard oper-
ating procedures. Have these gauges calibrated as part of the
certification process. If they are not calibrated, put a sticker
on them that states “for reference only.”

Itis also important to develop ongoing viable and non-vi-
able monitoring programs thar are run either daily or weekly.
Prior to and following particle counting, always “zero count™
your particle counter, isokinetic probe, and hose together un-
derneath a working HEPA filter for at least three one-minute
samples or until you are certain that these items are clean. This

CONTAMINATION LEVEL

1K 10K 20K 30K 50K 100K
Soldering Operation
Lunch
End of Shift

Contamination levels can vary over the course of the day. Conducting quarterly or semi-annual parti-
cle counts can help benchmark cleanroom characteristics.

information should be included in the monitoring report (see

| Table 2, below).

Here are a few other tips that will help you maintain the
integrity of your new cleanroom. Create a grid map of the area
being tested; the map should show test locations that coincide
with the certification report. Develop periodic and routine

+ housekeeping and custodial programs. Conduct a-24-hour

particle count of your cleanroom to benchmark its character-

i istics (see Figure 2, above). This can be done on a quarterly or

semi-annual basis to track trends.

LR

Room designati
Room status at test time: ( ) Operational ( ) At rest
Number of personnel in room at test time:

Date of test: Time of test:
Test elev: inches above floor Sampled by:
.05 Micran 5O0Micron ____ locl _ Loc2

Finally, develop preventive maintenance programs and
check-off lists. These should include:

* A pre-filter change log on the heating, ventilating, and air-
conditioning system and/or the fan-powered HEPA filter
modules and laminar flow benches:

* A production equipment maintenance log; and

* Point-of-use filters on the compressed air and nitrogen
blow-off guns and the in-line cartridge filters,

Although some of the steps noted above are economical to

. implement, others may seem too costly to undertake when

making the initial investment in your cleanroom. They all war-
rant investigation, however. It is important to remember that
proper installation of a cleanroom is only one part of the equa-
tion. Other key parts include efficient operation of the clean-
room in conjunction with the documented, ongoing support
of housekeeping, custodial, and maintenance programs. w

Kraft is president of R. Kraft, Inc. Reach him at (800) 447-4754 or visit www.cleanroom-
services.com.
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