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Congratulations!

You have just purchased one of the finesiminar Flow Biafety Cabinets available. With proper care, maintenance (certification),
and laboratory procedure, this cabinet will give you years of product and personnel protection from particulate contaramants
prescribed in NSF/ANSI 49. Please read this manuvedutia to familiarize yorself with proper installation,maintenance,and
operation of the cabinet. Other reference and guideline materials are available through the following web sites.

www.hc-sc.gc.ca
www.cdc.gov/od/ohs/

www.absa.org
www.absacanada.org
www.ebsa.be
Www.inspection.gc.ca
www.who.int
www.biosafety.be

www.hse.gov.uk

www.nsf.org
www.cetainternational.org

www.osha.gov/dts/osta/
www.nuaire.com
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ABOUT THIS OPERATION & MAINTENANCE MANUAL

The information contained in this manual is intended to reflect our current production standard configuration model aloriewit
more frequently purchased options. Any unique additions/modifications/shop drawings are appended in the back flap ofitiails ma
along with any modifications and/or additions to procedures as outlined in this manual. A copy of the original factoepdgsis
also appended to this manual. In case this manual and/or test report is lost or misp\agtideretains a copy o file. A replacement

copy can be obtained by calling or writibylAire Inc. stating the model number and serial number and a brief description of the
information desired.
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LabgardeS Energy Sav@lass Il, TypB1
Laminar Flow Bisafety Cabinet
Models
NU-427-400E600E

MANUFACTURED BY:
NuAire Inc.- Plymouth,Minnesota, U.S.A.

1.0 Generalinformation
1.1 Description
The IABGARIESModel NU427ELaminar Flow Beafety Cabinet (BSC) is a bench/tabletop model, optionally available with
a base support stand, for operation as a console modéle LABGARD ES modelMJE utilizes an Energy Saver DC ECM
motor optimally determined forward curved fan for each model size/width to maximize both energy efficiency and filter
loading capacity. The Energy Saver ECM motor is controlled to airflow setpoints viasaagelidC madr controller with
digital dualthermistor airflow sensors that provide an automatic compensation (constant volume control) for both filter
loading and line voltage variances.
The Laminar Flow Biafety Cabinet, (BSC) is a product resulting from the development of the "laminar flow" principle and
the application of environmental controls as required in the field of biological research or chemical containment. The BSC
when used with proper techniay is an effective laboratory aid in obtaining the optimum control over product quality while
reducing the potential for exposure of both product and personnel to airborne biological or particulate chemical agents in
low to moderate rsk-hazard research and use of the BSC to work with chenandl$race amounts of radinucides required
as an adjunct to microbiological studies, as prescribed by the Center for Disease Control (CDC) Atlanta, Georgia.
The NW27EBench LFBSC meets the requirements of a Class |IBIgpece the cabinet conforms to the following
requiremens:
1 Maintain a minimum average inflow velocity of 100 fpm (0.5&)hrough the work access opening
1 Have HEPA filtered downflow air composed largelyrafantaminated recirculated air
1 Exhausmost ofthe contaminateddownflow air to the atmosphere through a hard connectiorthe facility
exhaust system afteilfration through a HEPA filter
1 Have all contaminated ducts and plenums under negativeguee @ surrounded by directlgxhausted
(non-recirculated through the work area) nejge pressure ducts and plenums
TypeBlcabinets may be used for wowkith volatile chemicalsf permitted by a chemical riskssessment.
OM@316
September2023
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1.2 Safety Instructions

These safety instructiordescribe the safety features of the LABGARD ModefiRTELFBSC.
The safety cabinet has been manufactured using the latest technological developments and h&wbaeghly tested
before delivery.However, the cabinet may present potential hazards if it is not install@ad used as instructed for its
intended purpose or outside of operating parametersherefore, the followingrocedures must always be observed:
1 The safety cabinet must be operated only bgined and authorized personnel
1 For any operation of thisabinet the operator must prepare clear and concise written instruction®fmerating
and cleaning, utilizing applicable safety data sheets, plant hygiene guideimé$echnicategulations, in
particular.
Which decontamination measures are to be appliedthe cabinet and accessories
Which protective measures applyhile specific agents are used
Which measures are to baken in the case of an accident
Repairs to the device must be carried out only by trainad authorized expert personnel
Keep these operating instructions close to ttabinetso that safety instructiom and important information are
alwaysaacessible
Should you encounter problems that are not detailed adequately in the operatsigictions, please contactour NuAire
Representative oNuAireTechnical Services.

=A =4 =4 4 =

1.3 Explanation of Symbols

Symbol Explanation

Safety alert symbol indicate a potentially hazardous situation which, if meoided,could

AWARN' NG result in death or serious injury.

Safetyalert symbolindicates a potentially hazardous situatiowhich, if not avoided , may
A CAUTION result in minor or moderate injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situatig

CA U TIO N which, if not avoided, may result in property damage.

Potential electrical hazard, only qualitied person to access

Biohazard

Ground, Earth

LeadFree

Flammable Hazard

Hazardous Gasses! Personal Protection Equipment Required.

Chemical Hazard

o @B PP
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2.0 Models & Features

The model NH127F Class II, TypglLaminar Flow Beafety Cabinet is manufactured in two sizes:
4 ft. (1.2m)and 6 ft.(1.8m).
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3.0 Warranty

Details regarding product warranties can be found in the published warranty data separate from this manual and included
within the data packet sent withe unit.

4.0  Shipments

NuAiretakes every reasonable precaution to assure that your LAB@&ESRdbinet arrives without damage. Motor carriers

are carefully selectedand shipping cartons have been specially designed to insure your purchase. However, damage can
occur in any shipment and the following outlines the steps you should take on receiptiohiseeLABGARBScabinet to

be sure that if damage has occurred, the proper claims and actions are taken immediately.

4.1 Damaged Shipments

41.1

41.2

4.1.3

OoM@316
September2023

Terms are factory, unless stated otherwise.
Therefore, it is important to check each shipment befapeeptance.

If there is visible damage, the material can be accepted after the driver makes a notation conignee'sopy
of the freight bill. Then an inspection must be made to verify the claim against the carrier. This insisettion
basis of youfiling ofthe claim against the carrier.

If concealed damage is found itriecessaryo NOTIFY THE FREIGHT AGENT ATa@dN@guest an inspection.
Without this inspection, the transportation company may not accept a claim for lodarage. If the carrier will
not perform the inspection, an affidavit must be prepared stating that he was contagtedcertain date and that
he failed to comply with the request. This along with other papers in the custopmssession will support the
claim.

Pagellof 101



5.0 Installation Instructions

5.1 Location

Within the laboratory, pharmacy, etc., the ideal location of the biosafety cabinet is away from pers@ffielanes, air
vents (in or out), doors and/or any other source of disruptive air currents.

VENTALATION REGISTER
(BLOCKED WHEN FACING LABGARD>

CORRIDOR

£6 / \f\/ .
£F
25 AIR SUPPLY DUCT ) K - AIRFLOW
< 8 /v\ B
LABGARD
LOCATION CASEWIRK

If drafts or other disruptive air currents exceed the inflow velocity of the cabinet through the access openipgtethéal
exists for contaminated air to exit or enter the work zone area of the cabinet. It depends on the sef/ériyair current.
REMEMBER: A BIOSAFETY CABINET IS NO SUBSTITUTE EABAFZODRY TECHNIQUE.

Where space penits, a clear 6 inclii52nm) area should be permitted on each side of the cabinetrfamtenance
purposes. The electrical outlet into which the cabinet is connected should be readily accessidéntenancepurposes.
Do not position the cabinet to prevent access to the power cortihe power cord plugerves as thelectricaldisconnect
and should remain readily accessilfehe outlet is inaccessible, such as a con¢hatrdwired)connection, then an
appropriate warning label should be applied near the cabinet's on/off switcmdigate thecircuit breaker on the power
digtribution panel to be used.

More than any other biosafety cabinet, the NI27Erequires careful siteplanning and preparation, due the total
exhaust nature of the cabinet. Proper sizing of the exhaust and make up supply systems are criticalitzéissful
installation of the cabinet. In addition, the cabinet provides for the choice of makair for the supplydownflow) air.
The following are airflow requirementssed on concurrent balance values*.

Air Volume (CFM/CMH)

Model Inflow Exhaust Air*
NU-427-400E 282/479 282/479
NU-427-600E 472/805 472/805

*Concurrent Balance Valuis determined by a duct traverse measurement mettasdspecified in
ASHRAKEtandard 11At its nominal setpoint calibrated using the primary DIM method and capture hood removed.
Thesevalues shall be used for design and balance exhaust/supply HVAC requirements.

** Exhaust air volume at negative 0.7 inchesnb® w.g. for NWA27-400E
0.9 inches (268im) w.g. for NA27-600E

OoM@316
September2023
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5.2 SetUp Instructions

Remove outer shipping protection (carton or crainghe cabinet is fastened to the base skid and it is usually the best
procedure to leave the skid in place until the cabinet is located in its approximate position to facilitate baselling. It
can then be removed from the skid by removing the banding holding the cabinet to the skid. It megdssary to remove
the Control Center in order to gain passage through a doorway. It may easily be remdedidvayng the nstructions on
drawing BCE11817

It isrecommended that no less than two people are present using a
CA UT|ON lifting system for placement of the cabinet onto the base stand.

It is not recommended to manually lift the cabinet onto the base stand.

5.2.1 Base Stand Assembly
The basestand is shipped knocked down in a separate@adnd is assembled per drawiBg 305147 if
accompanied byhe cabinet Remove the banding holding the cabinet to the base skid. Lift the cdlnethe
base skid and place on the floor. Now lift the cabinet on top of the base and bolt the base sthed:tbinet
using two 3/8"- 16 x 3/4" bolts and washers provided for the front base stand tabs and twoab@th nuts forthe
rear weld studs. Place the cabinet in its desired location.

The base stand storage cabinets will usually be shipped according to customer requirements. If it is shipped
unassembled, it can be assembled per drawing-B&D16. It is recommended that the upper and lower base
stand braces be installed first, then the rear and bottom panels (the end panels are alwefgsteread). Once
assembled, fasten the cabinet per the above instructions.

Remove the cap protecting the drain valve threads and install the drain valve, on the bottom right front of the
cabinet using Loctite 242 furnished to the threads and rotate the valve body until it is secure (sé4&IEGD

5.2.2 Leveling
Using a level placed on the work tray, adjust the leg levelers, firstieedd,and thenfront to back.
TheNSF approved leg levelers provide &/4" (20mm) adjustment.

5.2.3 Bench InstallationBCB11819
Place the cabinet on the bench with approximately a 2Zh{B) overhang clearance for installation of tein
valve. If the drain valve is not desirédl} LJ ¢ A { K ittiogaydplace thetcabiet in its desirddcation,using
RT\caulkseal all around the base of the cabinet and the bench. This provides a tight peavémt bench spills
from migrating under the cabinet.

If a drain valve is desireNOTE, CHECK WITH YOUR SAFETY PERSONNEL FOR REREQURERENTS
(i.e. LOCKING TYR®Ey DRAIN VALVE INSTALLATi@N)ve the handle from thgalve stem to gain clearance
for valve body rotation. Add Loctite 242 (furnished) to the threads and rotate balghg until secure, with the
valve stem (for handle) on the left side. -Retall handle to valve stem. Adjust thabinet on bench to provide a
1-1/2" (38mm) overhang and seal the interface of the bench and cabinet, usingaRlR/as above.

5.2.4 Gas Service
NuAiredoesn't recommend the use of natural gas within the BSC, but if gas service is determinatetebsary
for the application, appropriate safety measumasist be taken AlINuAireBSC's have precautionamarning
labels that say théollowing:

Use ofexplosive or flammable substances in this cabinet
CA UTION should be evaluated by your appropriate safety personnel.
Once the appropriate safety personnel have made the determinationafipdication of natural gas mube
performed in accordance to national, state and local codes.

IT IS ALSO STRONGLY RECOMMENDEIAN EMERGENCY GAS SHUTOFF VALVE BE PLACED JUST OUTSID
THEBSC ON THE GBBPPLY LINE.

OoM@316
September2023
Pagel3of 101



AllNuAireBSG meet the safety requirements of UL and CSA for Laboratory Equipment. To comphegéth
safety requirementsNuAireuses only certified gas valves. In addition, if external piping is requiredblack/

pipe is used for this application.

As previouslgtated NuAiredoesn't recommend the use of natural gas within the BSCASSUMES NO
RESPONSIBILITY FOR ITS USE. USE AT YOUR OW¢ RLBISen burner flame within the B only
contributes to heat builelip; is also disrupts the laminar air stream, which must be maintainesh&imum
efficiency. IF THE PROCEDURE DEMANDS USE OF A FLAME, A BUNSENIBHRMEBEMAND IGNITION IS
STRONGLY RECOMMENDED. DO NOT USE CONSTANT FLAME GADBtiRNERShe Bunsen burner
should be placed to the rear of the workspace where resulting air turbulence will have a minimal effect.

5.2.5 Plumbing Services

Serviceball valves with the type of service specified by the removable button on the handle are located in the
work zone. The servidmllvalves are notecommended for pressure over 158i(5.2BAR). Reducing valves

should be installed external to the cabinet if necessary. Sebétigalves should never be used for flammable
gasses or oxygen service. A special needle valve for oxygen service or certified valve is required andupweailable
request.

External connection is to 3/8 inch NPT coupling in the inner sidewalls. Connection to plant utilitiescghmade
with proper materials for the indidual service and according tabbnal and/orLocal codes. Obsenal labels
pertaining to the type of service and operating pressure.

Remote controlled needlgalve plumbing fixtures can be optionally provided within the interior sidew&tntrol
handles are located externally on the vertical airfoil. Service outlets within the interior have serrated tapered
fittings designed for hose connections with the remote controlled needle valve plumbing fixtNteSireprovides

for rear, bottom, or top connections of plumbing services to plant utilities. Connection from the needle valve
assembly to the welded exit coupling is acconty@is with the supplied 3/8 inch soft copper tubing as standard
(alternative materials to meet local codes are available upon request). The needle valves are not recommended
for working pressure in excess d8lpsi(8.6 BAR).

5.2.6 Electrical Services

The NU427E series Bisafety Cabinets mabe "hardwired" (optionalpr plugged into an outlet witlprotective

earthing connection vithe standard power cordThecabinetrequires 11¥AC, 6Blz single phase (correct rating
varies per cabinet size, reference Electrical/Environmental Requirements). It is recommended that power to the
cabinet, whether hardwired or plug connectduk on its own branch circuit, protected with a circuit bker at the
distribution panel near the cabinetA surge protector is strongly recommendeéflyou are experiencing power
related faults.

PLEASE NOTE TEISBINETONTAINS ELECTRONIC BALLASTS FKEDIIBETING. ELECTRONIC BALLASTS
OPERATE WITH HIGH INRUSH CURRENT. IT IS NOT RECOMMENDED TO USE THIS PRODUCT WITH GRO
FAULT CIRCUIT INTERRUPTERS (GFCI'S) BECAUSE THE BALLASTS MAY CAUSE THE GFCI TO TRIP.

OoM@316
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5.2.7 Exhaust Duct Installation Guidelines

The exhaussystemmust provide conditions similar to that under which the cabinet was certified to meet its
stated performance. The following guidelines should be observed when installing exhaust air ductwork for either
existing plant exhaustystemsor a new exhaust system.

1. Adequate room makeip air inflow to replace exhausted air. Air diffusion reteot to exceedvelocityof
100 LFPM (.51 m/s) to minimize disruptive air currettsaboratory is to bgressurized, follow
guidelines iPANSI/AHA Z9.5 Laboratory Ventilation.

Room MakeUp Air Requirements (CFM/CMH)
Utilizing Concurrent Balance Values

Model Make Up Air
NU-427-400E 282/479
NU-427-600E 474/805

2. Plant should havedequate exhaust system capability.

The exhaust system is usually adequate if itmavide the rated exhaust flo\nd static pressure.

3. All duct losses must be considered and added to the cabinet loss in selecting the éxbauest for a
new exhaust system (i.e. duct diameter, length and number of elbows, etc.).

4. All ductwork should be securely anchored to the building constructi@nianner to be fredrom

vibration and swaying under all conditions of operations.

5. Sheet metal gauges and seams should be in accordance with the current edition of the ABHIRAE
A minimum of 20 gauge for round duct is required to prevent duct collapse due tetatih pressure
conditions (square duct will require heavier gauge material).

6. All ductwork should be maintained at a negative pressure within the building (i.e. extelowted
exhaust blower).

7. The exhaust blower and duct work should be a sealed system that can hold 2.Q(ficheyw.g.
pressure for 30 minutes with no more than a 10% droprgssure ande properly vented to the
atmosphere to disperse exhausted air.

8. A localmanualexhaust flow dampe(NuAireModel NU940) should be readily accessible (eith@ectly
mountedon the BSC exhaust collar or just above the BSC) for the mainteteatcgcian/certifier to
allow the BSC to be sealed for decontamination purposes.

If a ConstanAir Volume (CAV) valve is located above the BSC, any exhaust flow adjustments should be
made to theCAV valve leaving the manual exhaust damper in a full open position.

9. Itis recommended that the cabinet operation be interlocked wtite exhaust blower.

Fan relgcontactsare provided for this purpose.

However, it is also recommended to have a maraxddaust overrideswitch near the cabinet for
certificationand service.

For multigangedsystems, this switch cddibe usedo interface with a Building #tomated System(BAS)

10. It is recommended that when using the MI31-012 automatic butterfly valve, the system awlume
must remain within ten percent of the given nominal setpoint volume. Variatipeater than ten
percentwill result in incorrect air volume measurements on 88Ca@irflow control system.

11. Itis not recommended to hard connect (iveeld) the exhaust connection to the cabinet.
Thismaydamage the exhaust filter and/or the butterfly valve (if present).

A silicon sleeveNuAirePart No.NU-940-001), banded between the cabinet's exhaust duct and the plant
exhaust duct isecommendedwith no more than a twench gap between the ducts, for a 1/8 inch
(3mm)thick silicone sleeve.

If NuAiredamper valves are present, see Drawing BGB72 forinstallation.

12. If duct diameter reduction is required, it is recommended that the reduction occurs at least
12inches(305mm) from the cabinet duct connection and that the reduction is smoothgradual to
reduce airturbulence that results in noise and loss of static pressure.

13. IT ISNOT RECOMMENDED TO CONNECT THE CABINET DUCT CONRECTTLONMNT®ADEGREE
BEND.The cabinet's exhaust airflow sensor could be affectedilfiow turbulencecreated by 9&degree
bends. If a 9@legree bend is required, it is recommended thia 90-Degreebend occur at least
12 inches (305mm) from thBSC exhaust collar

OoM@316
September2023
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5.28 Final Assembly
Remove the protective cardboard cover over the supply and exhaust connections on top of the cabimet.
exterior surface and viewing glass are easily cleaned with any mild household detergent cleanarsastoipth.
Harsh chemicals, solvettpe cleaners and abrasive cleaners should not be used.

Do not attempt to clean the HEPA filter media. Cabinet interior walls or suoflace are easily cleanedth any
mild household detergent cleaner using a sdtith. Turn the cabinet on and let it operate 80 minutes before
using it as a LFBSC.

5.3 Exhaust Air Checks

Note: THE INTERNAL SUPPLY BLOWER IS INTERLOCKED WITH THEENSGORJST
TO PREVENT OPERMNUNLESS ADEQUATE EXHAUST ISLRRESENT.

5.3.1 Exhaust Volumé Inflow Velocity
The exhaust volumand corresponding inflow velocigre displayed on the front panelPreset loweland upper
alarm limits are factory set but can be field verified at any tifieensurethat adequateexhaust isavailablefor a
dirty exhaust HEPA filtexondition,the nominal exhaust readings should &ttainable withthe butterfly valve or
damper setat 6(%open, with all other dampers in the systgauct) open.

5.4 Certification Testing Methods and Equipment

After installation and prior to uséNuAirerecommends that the cabinet be certified commissioned to factorgtandards.
As a part of certification, the certifier should go through tollowing initial checklist to assure abpeds of the BSC
installation are complete and ready foertification.Review product installatianExhaust connectigrDamper valve
installed correctly with label toward fronBSC base stanevel

Verify airflowsensorshroud is in placeDownflow
Verify configuratiortype selectiorfor specific modef (see section B.2)
Verify setpoints and alarm limits for specific motiésee section 7.5.2)

Perform BCS certification
At a minimum, the following tests should be performadEPA filter leatest, Downflow velocity testinflow velocity
test, Airflow smoke patternsSite installation assessment tests

Perform Site Assessment Tests
The NU427Erequires verification of the supply fan interlock and bagkpressure switcloperation utilizing
independent exhaust volume measuremenstrument (DIM). Per NSF/ANS| 420% loss afxhaustvolume must
produce an airflow alarm within 15 seconds.

The testing methods and equipment required are specified on the factory atispereport included with thisnanual
(seeinsert in back cover).

NOTE: IT IS RECOMMENDED THAT THESE TESTS BE PERFORMED BY AEZHMNIEIEN WHO IS FAMILIAR
WITH THE METHODS AND PROCEDRMHESERTIFYING BIOSAFETY CABINETS (SEE INSERT).

NOTE: AFTER THE INITIAL CERTIFICATION, NUAIRE RECOMMENDSCABANHEHBE RECERTIAER
MINIMUM) ON AN ANNUAL BASIS ANBTEREVERY FILTER CHANGE OR MAINTENANCE ACTION OR ANY
TIMETHE OPERATOR FEELS IT IS NECESSARY.

Note that the LABGAREScabinets, filters, and seals provide premium performance. Quality Control indesign and
manufacturing assuresuperior relability. However, protection dioth product and operator is satal that certification to
the performance requirements should be accomplished as stated to ensure biologicalestdilished by the factory
standards.

* |f the specific model is a special product with retandard setpoints and alariimits, the new values will blecated n
the factorylnspection Report.

OoM@316
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**Remote controlled valve handles project through front fairing. Decorative side panebssai@ble to covethe plumbing.

LabgardES Energy Savélass Il,
TypeB1Laminar FlowBiosafety Cabinet
Models NU427-400E 600E

Catalog

Number

Catalog Number

NU-427-400E
Nominal 4 foot (1.2m)

NU-427600E
Nominal 6 foot (1.8m)

PerformanceSpecifications
1. Personal Protection
2. Product Protection

NSF/ANSI 49

NSF/ANSI 49

NSFANSI49 Class

Class Il, Type B1

Class Il, Type B1

Style of Cabinet

Bench Top/Console
w/Base Stand/Storage Cabinet

Bench Top/Console
w/BaseStand/Storage Cabinet

Cabinet Construction

All Welded Stainless Steel 16G
Type 304 Pressure Tight Desig|

All Welded Stainless Steel 16G
Type 304 Pressure Tight Desig|

Diffuser for Air Supply (Metal)

Non-Flammable

Non-Flammable

HEPA Filter Seal Type:
Supply Filtef99.99% Eff. on 0.3 Microns
Exhaust Filte£9.99% Eff. on 0.3 Micron;

HEPEX Seal
Neoprene, Spring loaded

HEPEX Seal
Neoprene, Spring loaded

Fumigation per NIH/NSF Procedure

Yes

Yes

Standard Services:

Service Coupling (3/8 inch NPT)

Gas Valve/Service Coupling (3/8inch NI
Duplex Outlet

One, Right Sidewall
One, Right Sidewall
One, Left Front Faring

One
One, Right Sidewall
One, Left Front Faring

Optional Services:

Gas Cocks 3/8" NPT
Remote Controlled Valves**
Ultraviolet Light
Standard/Cup Sinks

Up to 3 ea. Sidewall

Up to 3 ea. Sidewall

One, Backwall

Left or Right Work Surface

Up to 3 ea. Sidewall

Up to 3 ea. Sidewall

One, Backwall

Left or Right Work Surface

Cabinet Size Inches (mm):
Height (Fully Assembled)
Height(Minimum for Transport)
Width

Depth (with Control Center)

61 (1549)

61 (1549)

53 5/8 (1362)
32 7/8 (835)

61 (1549)

61 (1549)

77 5/8 (1972)
32 7/8 (835)

Work Access Opening Inches (mm):
Standard Opening Height
Standard Inflow Velocity

8 (203)
105FPM (.53 m/s)

8 (203)
105 FPM (.53 m/s)

Work Zone Inches (mm):
Height
Width
Depth

25 1/2 (648)
46 3/8 (1178)
23 1/2 (597)

25 1/2 (648)
70 3/8 (1788)
23 1/2 (597)

Viewing Window Inches (mm):
Standard is Tempered Sliding Glass
Hinged Tempered Glass (optional)

1.0 (25mm) Closed
18 1/2 (470) Open
8 (203) Access Opening

1.0 (25mm) Closed
18 1/2 (470) Open
8 (203) Access Opening

Certification Exhaust Value CFM/CMH

271/460

410/697

Concurrent Balance Value CFM/CMH + 282/479 474/805

Plant Duct StatiPressure Eng./Metric | n @17 ¢ g PIA P Kk My|ndPpeé gdPID KHOY|
Heat Rejected, BTU, Per Hour 543 774

Electrical: CE

Volts, AC (Hz) 230, 50/60 230, 50/60

++Amps: Blower/Lights 13 2.2

Amps: Outlet 3 3

Amps: Total 10 11

12 ft. Power Cord (one)

14 GA 3 Wire, 15A

14 GA3 Wire, 15A

Crated Shipping Weight:

Net Weight

600Elbs. /272 kg.
427-bs. /249 Kg.

790bs. /358 kg.
740bs. /336 kg.

+Concurrent Balance Value shall be used for design and balance exhaust/supply HVAC requirements.
++ Based on cabinet with new filters runnind?8VAC
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6.0 Operating the NWM27E

6.1 Biosafety Cabinet Control

6.1.1

OoM@316
September2023

Overview

The Bisafety Cabinet Control (BSCC) system is designed to service the ceqgtrioements of theNU-427E
Biosafety Cabinet. The control system is a-selfitained microprocessor driven modutkat will perform the
following functions:

Easy user interface VIEOUCHLINKCD

Control blaver DC ECM motor vipolid state DC motor controller

Monitor, display and control downflow, via digital dual thermistor airflsgnsor

Monitor, display and optionally control exhaust flow (inflow) via digital differential velocity presfiave
grid

Alarm setpoints, high/low for error conditions (doflow and exhaust flow)

Date/Qock display and timer function

Contrd lights via solid state switch

Controloutlets via solid state switch

Complete diagnostic functions

=A =4 =4 =4

=A =4 =8 =4 =4

The NW27EBSCC system offers the latest digital microprocessor design technoldgypforved cabinet
performance and safety. The control system uses a digitalteahistor airflowsensorin the downflowstream
to monitor and control airflow tsetpoints. The control system automatically compensatedilter loading,
voltagevariances and other environmental effects.digital differential velocity pressurglow gridin the exhaust
airstream monitors foexhaust volume and subsequenflow velocity. Downflow velocity, exhaust volunand
inflow velocityare displayed on th OUCHLINKCD screen. Th®ntrol system also monitors theiding window
position with a micro switch for both window height amihdow closed positions.

The control systenthroughthe use ofthe front pane controls the on/off function of the_.EDand ultraviolet
lights (optional), outlets and DC ECM motor/blowEhecontrol system also allows contadbsureoutputs for
interaction with HVAC systems ¢ptimize environmental performance.

User interface to the BSCC system is accomplished viBQRECHLINKCD. Basigse of the BSC is accomplished
via the icons located along the top of the screershewn below. Touch an icon to tuom/off the functions as
indicated. Each icon willuminate with color b indicate when the function i&irned on. The menu icon will
always prompt a menu screen to display. Selecting a menu iteroomtiinue theprompts untilthe desired
parameter is reached To returnto the main menu, press thRIENUicon repeatedly to reverse out of the
parameter menus.

HOME
SCREEN

BLOWER OUTLET

Page20 of 101



6.1.2

6.1.3

OoM(0316

September2023

Standby Mode

When the BSC is not in use, tR®UCHLINKCD screen will display Standby, the icons along the top and the time
and date at the bottom as shown below. Any of the function icons, except the blower, that initiates Run Mode,
may be turned on and off in standby mode. The menu icon may also besaddes additional user menus.

ff o ¥ B &

Standby

DOWNFLOW 0- 00 mps

INFLOW 0.00 mps
EXHAUST 460 cmn

Run Mode

Anytime the blower icon is selectedpassword must be usedfter pressing the blower icon, a password screen
gAtt LIS NI ¢CKS RSTFlLdzf G LI &da62NR A& amMHONE @ hy OS
an entry error is made, press BACK to remove the error and continue with the entry probedRun Modscreen

will displaysetpoints andhe countdown of & minutewarm-up period. During the warmp periodthe aseptic

cleaning process may begin.thHé sliding window is raised an audible and visual akaitroccur butmay be

silencedby pressing the alarm silence icon that appe&nsce the warrup period is complete, airflow readings

and all system functions wiiperate and belisplayed.

ff & ¥ B n

pownrlow  0.36 mps

INFLOW 0. 53 mps
EXHAUST 460 cmh
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6.1.4

OoM@316
September2023

Standby/Run Mode Alarms

If present, standby/run mode alarms will be both visual and audible, the Red LEIhdealthe TOUCHLINKCD
display will turn on, and th@ OUCHLINKCD screen witllso display a description of ttedarm in place of the
NuAireLogo along with alarreilence icon. Depending upon the alarm type, the Bi®@le will also indicate in red
the alarm present. Audible alarms can be silenced or will produce an alarnfadioh@seconds, then entearing
backcycleonce every? seconds. Pressing the alarm sileimmn willsilencethe audiblealarm for 15 minutesand
then enteraring backcycle onceevery2 seconds.

Alarm Types
The middle of the display just below the icons is the message area that will indicate alarms, errors or other notable

conditions. Since the message area is limited to one line of text, only the highest priority message will be
indicated. However, for alan conditions, also displayed is a caution symbol and pressing it will display all present
alarm conditions. The list below represents the highest to lowest priority.

Runtime Failure

Power Loss Alert

Downflow Sensor Error

Inflow Sensor Error
ExhaustSensor Error

Downflow Sensor Communication
Inflow Sensor Communication
Exhaust Sensor Communication
Downflow Low Limit

Downflow High Limit

Inflow Low Limit

Inflow High Limit

Exhaust Low Limit

Exhaust High Limit

Cabinet Pressure Low

Window High

Window Low

Replace Filter

Replace UV Lamp
Recertification Past Due
Recertification Due In (x) Week(s)

=4 =8 =8 =8 -8 -8 -8 8888888888 _9_9_8_9
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6.15 Menu lcon
The menu icon, when pressed will provide a list of menu items for vafioushLinKunctions

Setpoints/Limits

Timer Settings
Historical Performance
Calibration/Service
Display Settings
Change User Password

System Information

6.15.1 Setpoint/Limits
This menu screen will indicate the Biosafety Cabinet airflow control setpoints, Access is restricted to
servicepersonnel requiring a service password to change values

Downflow Setpoint 70 fpm
Downflow High Limit 76 fpm
Downflow Low Limit B4 fpm

Exhaust Setpoint 271 cfm

Exhaust High Limit 312 cfm

Exhaust Low Limit 230 cfm

OoM@316
September2023
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6.15.2 Timer Settings
This menu screen indicates functional timer options. A description of each timer function is provided
below. Pressing the time area on the menu will bring legpadfor time entry for each function

Purge Timer a0:00: 00

Outlet Timer 00:05:00
UV Light Timer 00:05:00

Auto Run Timers o

Timer Functions
A Purge TimerThis timer controls how long the blower will run to purge the cabinet after the blower
icon has been pressed to turn OFF the blawer

Purge Timer
B (o [0

Min
000000
Max
150000
Units
HH: MRS S

OoM@316
September2023
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A Outlet Timer: This timer controls how long the outlet remains on after the outlet icon has been
pressed taurn on the outlet. If timer is zero, the outlet will stay on until turneéF

Outlet Timer

B0 : (o0

il

2

3

Min
o0:00:00
Max
18:00:00
Units
HH: MM ES

A UV Light TimerThis timer controls how long the UV light will remain on after the UV light icon has
been pressed to turn on the UV light. If timer is zero, UV light will stay on until turned OFF

UV Light Timer

B [0 ;o0

il

i

3

Page25 of 101
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A Auto Run TimersThis timer provides the ability to program on a daily basis the start and stop
time of the cabinet. To start and stop the cabinets menus that both the blower and LED lights will
automatically turn on and off together on a programmed schedule. Once lit@tito timer
menu, select the desired day for the auto timer to function. If multiple days are desired, each day
will be required to be set individually.

12:00 AR 12:00 AN

12:00 PR

Monday 12:00 AM

Tuesday 12:00 Ak 12:00 Ah

I
I
I
W ednesday 12:00 88 | 12:00 &M
I
I
I

Thursday 12:00 AM 12:00 AM

Fricay 12:00 AR

12:00 AN

Saturday 12:00 AM 12:00 AM

Once into the selected day, press windowto enter the on/off times. Use the keypado enter hours or
minutes. Presmenu icONSAVE after each time entry. Repeat auto timer function for each day as desired

Enable On
Sunday B [ 1200am [ 12:00 &M

Monday M | 0s00am | 06:00PM

Tuesday El | Auto ON Time - Monday

Wednesday
Thursday
Friday

Saturday

OoM@316
September2023
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6.15.3 Historical Performance:
When press historical performance text, the system displays downflow, infloa Brhaushistory.

Downflow History

Inflow History

Exhaust History

A Downflow History:press downflow history, the system displays the week log data in graphical
form of downflow versus days.

Downflow History

mps
1.00—

0.50—
0.60—
0.40—
0.20—
0.0o

a 1

Last 7 Days B setpoint
0.35 mps B reasured

OoM@316
September2023
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A

Inflow History: press downflow history, the system displays the week log data in graphical form of
Inflow versus days

Inflow History

mps
1.00—

0.80—
0.60—
0.40—
0.20—
0.00

0

Last 7 Davs [} Setpoint
0.53 mps B reasured

Exhaust Historypress Exhaust history, the system displays the week log data in graphical form of
exhaust versudays

Exhaust History

Last 7 Days ] sSetpoint
460 cmh B Measured

Page28 of 101



6.15.4 Calibration/Service
A password protected area used by certification or service personnel to set ugatibchte the cabinet
for certification or commissioning.

Enter Password

HOE R

i

6.15.5 Display Setting
This menu item provides the ability to alter LCD screen display background contract and audible touch
screen, the strings on this screen will be translated to the language configured on the unit

Setpoints/Limits
Timer Settings
Historical Performance
Calibration/Service

Display Settings

Change User Password

System Information

OoM@316
September2023
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This mendtem provides the ability to alter display features and set date/time. Display Background colors
of White, Green, Blue and Gray can be selected. Touch display tone audible feedback can turn on/off.
Display brightness can be adjusted. Languages may bategtlef English, Spanish, French and German.

Background Color

Touch Display Tone

Display Brightness
Set Language
Set Date/Time

Off
S0%

English
Ty

A Time/Date: This menu item provides the ability to set the time and date displayed on the LCD
screen. Time displayed is real time and will not automatically adjust for day light saving time.

Enter Mew Date

05 AR

2020
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6.15.6 Change UsePassword
This menu item provides the ability to change the user password from the default vall23E.

A Set Password: Enter Old Password

Current Password

A Set New Password

Create Password

Enter a new 4 digit
password,

x v
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A Retype New Password

Verify Password

Retype new 4 digit
password.

The new password will

only become enforced if
it can be verified.

< M

6.15.7 Systeminformation
This menu item provides the cabinet model number, serial number, and software revision

| System Information
Model NMumber
Bl NU-427-400

Serial Number
000000000000

Software Revision

v1.00

OoM@316
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6.16 Night Setback (Optional)

The optional night setback feature is used to reduce the exhaust air volume durirgsageperiods resulting in
conditiored air energy savings. Raght setbackmodeto operate, a control valve must hastalled
(i.e. NU951-012 motorized air tight butterflyalve) to provide the means for reduction ethaust airflow.

The night setback is initiated by either closing the contacts on the main control boarthbling thenight setback
icon on the display. If both are used, the contacts on the roairirol board have prioritpver thedisplay icon.
Once the contact is closed or icorpigssed the internal blower andEDights willbe turned off and remain
inoperable. The exhaust valve will be closed to a percentage afrthmal setpointypically to maintain a
minimum of 100 fpm (.51 m/s) and the display will indicate nggtback active. Thdiding window can be closed
and the UV light turned on if installed.

NOTE If night setback exhaust airflow is reduced by the Building Automation System (BA8)otby the
NuAire Model NU951-012 valve, it would still be recommended to uske contacts on the maircontrol board
to initiate the night setback option to displayight setback active, inhibit exhaustlarms,LEDight and internal
blower.

6.1.7 Remote Override (Optional)

The optional remote override feature is usedreamotely control the operation bthe cabinet. A typical
application would be in a Bio Safety Level three facility that hamban exhaust system failure.

The failure mode could signal the remote override contacts to close and not allousagg of the cabinetOnce
the remote override contacts are closed, the internal blowead LEDights will be turned off andemain
inoperable. If an exhaust motorizedttight butterfly valve (N£951-012) is present the valve will close to seal
optionallyfully openthe exhaust system.

¢KS RAALIX L@ gAff AyRA Ohctthe rémotd dVarids contadiBe\aiNkeRr SormalO i A @S ¢ d
operation will resume.
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6.2 Operating Guidelines

The intent herein is to present general operational guidelines that will aid in the use bathanar FlovBicsafety Cabinet
(LFBSC) to control airborne contaminants of lowntwderate risk as stated in Techni&port No. FPS 56500000001
prepared by Dow Chemicll.S.A. for the National Cancer Institute,

May 1, 1972.

Procedure protocols defined in terms of the barrier or control concepts unique to LFBSC rdeseh®ed in order to
obtain a maximum potential for safety and protection. The-pl@nningnecessary to develop these protocols is based on
several fundamental considerations, eachadfich will contribute to optimum benefits from thequipment:
a. Know your "Safe Work Area"
Minimize disruption of "aicurtain”.
Minimize room activity
Utilize unidirectional airflow
Employ aseptic techniques

Pooo

6.2.1 Know Your "Safe Working Area"
The LFBS safe working area ke work trayor depressed area. All woshould be performed oor above the
work tray. The area on or above the front grill is@n-safe working area.

Note: It is important to maintain an air gap on both sides of thveork tray before fastening in place.

The work tray as being part of the cabinet system has been designed to load up to 100Ibs. (45.4 kg.) of
work materials. Any additional loading should be evaluated by appropriate safety personnel

REAR

SAFE WORKZONE AREA

6.2.2 Minimize Penetration of "Air Curtain"
The minimum number of items necessary should be placed into the cabinet to preverndading, buthe work
should also be planned to minimize the number of time®parator's hands and arms must enter and leave the
air curtain at the open face. The idedtiuation is to have everything needed for the complete procedure placed in
the hoodbefore starting, so that nothing need pass in or outoilgh the air barrier at the frontintil the
procedure is completed. This is especially important in working mvdtlerate riskagents.

Unnecessary rising of the hands inside the cabinet above the level of the work op@oinig be avoided.
This presents an inclined plane from hands to elbows along whé&bdownflow of air may run to, anplossibly
out, the open face.

Note: When working with agents of lower risk, it is not as important for all materials to flaced in thecabinet
before starting, or for the procedure to be completely finishdzkfore materials areemoved. Also, the time
period for a cabinetmay be continued over a more extended periatliring which entries and withdrawals from
the cabinetmay bemade.

OoM@316
September2023
Page34 of 101



6.2.3

6.2.4

6.2.5

OoM@316
September2023

Minimize Room Activity

Activity in the room itself should be held to a minimum. Unnecessary activitcreage disruptive aicurrents as
well as interfere with the work of the operator. A persaalking past the front of a cabinetn causelraft
velocities up to 175 fpm (.89 m/sxhich are sufficient to disrupt the air balance of tlaeninar flowcabinet

Utilize Unidirectional Airflow
The operator must keep two important facts in mind:

(1) The air, as supplied to the woskea througtfilters from the top, is contaminant free and
(2) Airborne contaminatiorgenerated in the work area eontrolled by theunidirectional flow of parallel air
streamsin atop-to-bottom direction.

A solid object placed in a laminar air stream will disrupt the parallel flowcandequently, the capability of
controlling lateral movement of airborne particulates.céne of turbulence extends below the object and
laminarity of the air stream is naegained until a point is reached downstream, approximately equdiree to
six timesthe diameter of the object. Within the parameters of this cone, particles may be cdatielly by
multidirectional eddy currents.

Transfer of viable materials and manipulations, which may generate aerosols, shoble petformedabove
sterile or uninoculated materials. Items should be localized omibik surface in "clean" antdlirty” groups.

Employ Aseptic Technique

The operator must not assume an attitude of "let the cabinet do it" when performpmogedures within & FBSC.
Properly balanced and properly used cabinets will dexcellent job of controlling airborneontamination and
containing viable agents, but thmbinet will not eliminate contact transmission of contamination. Normal
laboratorycontamination control procedures and basic aseptic techniques are necdssalyain maximum
benefitfrom the cabinet. For examplepen bottle, tubeor flask mountshould be kept aparallel as possible to
the downflow to minimize capture of changarticulates. This precaution is merely extension of good aseptic
technique agpracticed on open bench tops. The good laboratory practices designed to mimire&en and/or
release of aerosols to the environment should not be discontinued.

Items of equipment in direct contact with the etiologic agent must remain in the cabim@tenclosed or until
surfacedecontaminated. Trays of discard pipettes musttbgered before removal from the cabin@luminum
foil may substitute for fabricatedovers).

If an accident occurs which spills or splatters suspensions of etiologic agent aroundrtharea, all surfaces and
items in the cabinet must be surfackecontaminated befordeing removed.

Applying a burner flame to flask and tube necks when mating surfaces of steséenblies is a conventional
method of minimizing chance contamination. However, dffficiency of this operation is usually related to the
removal of airborne contaminatioaccurring while the item is uncovered. If the manipulation is carried out in an
environment free of airborne particulates, then the need for the flaming operati@ssentially removed. This is
one of the additional advantages of the LFB8€E of thegas burner is seldom necessary.

The gas burner flame in one of thesabinet not only contributesignificantly to theheat buildup; it also

disrupts the laminar air streams, which must be maintainediieximum efficiencylF THE PROCEDURE

DEMANDS USE OF A FLAMBUNSEN BURNER WITHEREMAND IGNITION RECOMMENDEMONOT USE
CONSTANT FLAME GAS BURNERIsould alsde only used fronthe center of the work surface to the right rear
where resulting air turbulence will havenasinimal effect. DO NOT USE GAS BURNER ON THE LEFT OF THE WORI
SURFACE DUE TOINELUENCEN THE ELECTRONIC AIRFCOMTROL SYSTHE#cabinet air is inadvertently

turned off, the flame couldlamage the HEPA filters.
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6.3 Operating Sequence

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

OoM@316
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Start Up

Turn on cabineblower and lights, check air intake and exhaust portals of the cabinet to make sure they are
unobstructed. The electronic airflow control system will automatically control airflows to specified setpoints.

NOTE Some cabinets are equipped with ultraviolet (UV) lights. Good procedure includesifemntamination
or wipe down of cabinet surfaces with chemical disinfectant before wazkmmences. This practiadiminates
the needfor UV lights, whose primary utility in thigpplication is inactivation of surfaceontamination sincethe
filters effectively removeall airborne contaminants. UV lights, therefore, are not recommended in teBSC.

Allow blowers to operate for a minimum of 15 minutes before aseptic manipulations are begundatimet. If

the filtered air exhausted from theabinetis discharged into the room, as in soimstallations, an additional
advantage is obtained from purification (filtration) of the room air circulate@ugh the equipment. Because of
this characteristic contributing to the quality of the laborat@myvironment, some owners of LFBSC's leave tirem
operation beyond the time of actual use.

Wipe down

The interior surfaces of the workspace should next be disinfected (see cleaning procedures) byhsiping
thoroughly with 70% alcohol or similar n@orrosiveanti-microbialagents.
USE OF CHLORINATEHRHALOGEN MATERIALS IN THE CABINET MAY DAMAGE STAINLESS STEEL.

Materials & Equipment

The apparatus and materials should next be placed into the cabinet. Care must be exercisedtdrat iz
placed over the front intake grills. Materials should be arranged so that clean, dirty (usedjranthaterialsare
well separated. Passage of contaminated materials over uninoculated cultucésaorglassware should be
avoided. Tansfer of viable materials should be performed as deeply intccti®net (away from open face) as
possible.

Air Purge

Additional purging of the workspace without user activity should be allowed-®n#nutes after materialand
apparatuses have been placed in it. This will rid the area of all "loose" contamination that may have been
introduced with the items.

Perform Work

The work can now be performed. The technician performing the work is encouraged to wear a long
sleeved gown with knit cuffs and rubber gloves. This will minimize the shedding of skin flora into the
work area and concurrently protect the hands and arnasrfiviable agent contamination. At a

minimum, the hands and arms should be washed well with germicidal soap before and after work in the
cabind. For the preparation of antineoplastic drugs, the following procedures summarize those
02yl Ay SR idelies tlo{Contralidg Ocdpational Exposure to Hazardous Drugs. The OSHA
document should be thoroughly studied and reviewed prior to drug preparation in the cabinet. It may
be found at this website:
https://www.osha.gov/SLTC/hazardousdrugs/controlling_occex_hazardousdrugs.html

a. A sterile plastidbacked absorbent drape should be placed on the work surface darixigg procedures.
The drape should be exchanged whenever significant spillage occurs, or at the end of each production
sequence.

b. Vials should be vented with a filter needle to eliminate internal pressure or vacuum.

c. Before opening ampoules, care should be takeensurethat no liquid remains in the tip of the
ampoule. A sterile gauze sponge should be wrapped around the neck of the ampoule while opening.

d. Final drug measurement should be performed prior to removing the needle from the stopper of the vial.

e. A nonsplash collection vessel should be available in the Biosafety cabinet to discard excess drug
solutions.
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6.3.6

6.3.7

6.3.8

Terminal Purging & Wipe down

Following completion of work, allow the cabinet to run for-8 gninute period without personnel activity fgurge

the cabinet The decontamination of the interior surfaces should be repeated after removal of all materials,
cultures, apparatuses, etc. A careful check of grills and diffuser grids should be made for spilled or splashed
nutrients, which may support fungus growth, and resulting spore liberation that contaminates the protected work
environment.

Paper Catch/Prefilter

A permanent paper catch is installed behind the rear divider panel of the work zone. This area foretarthair
path to the motor/blower; and if the airflow is blocked, it could seriously affect the performance afahimet.
Thereforethe PAPER CATCH should be CHECKED and CLEANED no less than on a WEEKL Yasisi§; daily
procedures dictate the use of paper products. Any paper remowesk be properly disposed of &ntaminated
Hazardous WasteThe above procedures also apply tocabines configured with a prefilter.

Shut Down

Turn off blowers and lights. Do not use cabinet as a depository for excess lab equipment during perads of
operation. If Antineoplastic agents are being prepared in the cabinet, it is recommended to let the cahilédt
hours per day. This lessens the possibility that contaminants may escape.

6.4 Ergonomics

Ergonomics, the study or accommodation of work practices is extremely important for proper cabinet usageand
health and safety. An evaluation of normal work practices should be performed with each user when woakaadpinet.
Evaluation criteria should be at a minimum:

a.
b.
c.

Properuser posture
Effectivework zonelayout for work practice
Visionor sightlines

For each of the above evaluation criterion, several aids may be supplied to accommodate the user.

)l

il

il

il

il
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Ergonomic chair A sixway articulating seat and back control for personalized adjustment to assure proper user
posture. Be sure feet are resting on the floor, chair foot suppofbotrest. Also be sure back is fully supported
with proper chair adjustments

Forearm/armrest support The cabinet is provided with a forearm support on the work access opening

Periodic minibreaks during work practice should be taken resting forearm to avoid stress and fatigue

Effective workzone layoutAlways prepare your work procedure to minimize reach to avoid neck and shoulder
stress and fatigue. Rotating tables are optional to maximum workzone and minimize reach

Vision and sightlineAlways prepare your work procedure to eliminate glare and bright reflections on the window.
Keep your window clean and sightlines clear to your effect workzone
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6.5 Cleaning Procedures

6.5.1

OoM@316
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General

Cleaning laboratory equipment is important in terms of both functionality and general good
housekeeping. The information provided below is intended to aid the development of facility Standard
hLISNF GAy3 t NEOSRdAzZNBA 6 { ht Qtiongly fe@oninedde&thayall ¢feaning K S
materials used be tested and verified in terms of both effectiveness and material compatibility before
they are written into the cleaning SOP documentation.

a. The airflow blower should be operating during the cleaning process to maintain sterility and/or
containment during the cleaning process.

b. Raisg¢he windowto gain additional access if desired.

c. Apply appropriate cleaning material or surface disinfectant to surfaces. Most surface disinfectants
require a specific contact time dependiog the materials used within the work zone.
CONSULTAPPROPRIATE DISINFECTANT DOCUMENTATION FOR PROPER APPLICATION AND S,
PRECAUTIONS

c-1. Stainless steel (type 304) has noted material compatibility concerns with Acids, Chlorides and
HalogensIF THESE MATERIALS ARE USED AND ALLOWED TO BE LEFT ON THE STAINLESS STE
SURFACE, OXIDATION AND DEGRADATION WILL OQIZbyRrewiping surfaces with either sterile

water or 70% IPA will remove harmful materials from the stainless steel surface.

Further information is available at the followinbttp://www.parrinst.com/wp-
content/uploads/downloads/2011/07/Parr_StainleSteelsCorrosionlnfo.pdf

NOTENuAiredoes not offer any product warranty with respect to cleaning material compatibility.
USE AT YOUR OWN RISKe information provided above is from raw materiauppliers and known
ISYSNIf &2dz2NOS R20dzySyiéa FT2NJ dzaS G2 RS@Sf 2L | L

NOTE When cleaning the work area for the first several times, the new metal surfaces produce
some dark discoloration on the white cleaning wipes. Repeated cleaning will continuously reduce the
amount of the discoloration material on the cleaning wip@wer time.
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6.6 Hazardous Drug Decontamination Procedures

This procedure is intended to provide guidance following a spillage and/or periodic maintenance, testlugation of
the cabinet. Additional guidance can be provided by the CETA documer@4B07 found at theCETA website:
www.CETAinternational.org.

6.6.1 Preparation

Prior to beginning decontamination activity, personnel should wear proper personnel protection equigRieEi}

ie. Tyvell<isolation gown, 2 pair of Nitrile gloves and a-falted HEPA filtered respirator. Atbtective garments
should be contained in 4 mil plastic bags and labeled for disposal as chemotherapy waste after completion of the
procedure. For the purpose of this procedure, detailed procedures for cleaning a ®8€sdan be found in the

2006 ASHP Technical Assistance BulleiHP Guidelines on Handling Hazard@rsigg.

6.6.2 Procedure

a. Make sure that the cabinet remains in operational mode with internal blower on.
b. Open the hinged or sliding view screen and secure in the full open position.

With the view screen in the full open position, personnel
A CA UT| ON protection is compromised and a full faced HEPA filtered

respirator must be worn.

c. Clean all readily accessible surfaces of the cabinet.
d. Remove perforated metal diffuser screen from the underside of the supply HEPA filter and pthee on
cabinet work tray.

Note: Depending on the model, the diffuser screen is secured to the cabinet b328crews or
1/4" - 20 acorn nuts, 3 places. Itis purposely a tight fit and is secured to the back wall with
projecting thread less studs.

Clean both sides of the perforated metal diffuser screen and remove it from the cabinet.

Lift the cabinet work tray, clean both sides and remove it from the cabinet.

Remove the front perforated grill, place on the cabinet floor and clean both sides. Remove from cabinet.
Clean work tray supports.

Working from top to bottom, clean all inside surfaces of the cabinet. Takencar® wet the HEPA filter.

If liquid has collected in thelenum drain, aspirate it using an tibing into an evacuated container.

Label the evacuated container for disposal as chemotherapy waste.

j-  Clean the plenum drain area and wipe dry.

k. If the cabinet requires maintenance and/or replacement of the HEPA filters, the operation should be
halted at this point to allow trained personnel to complete replacement of the HEPA and/or maintenance
actionrequired.

6.6.3 Assembly

—Ta ™o

Replace fron(if removed) grill.

Replace the work tray and carefully tighten the thumbscrews.

Replace perforated metal diffuser screen over the underside of the supply HEPA filter.
Wipe down all exposed surfaces of the work area with 70% isopropy! alcohol.

Prepare for aseptic operation.

I

* Available from Lab Safety Supply, Janesville, WI 53388, or other laboratory, industrial, or hospital supply distributors.

2 American Society of Hospital Pharmacists. 2006. ASHP Guidelines on Handling Hazardéums. Drddssp. Phar$3:11721193.
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7.0 General Maintenance

All maintenance actions on this equipment must be performed by a

qualified technician who is familiar with the proper maintenance
A CA UTION procedures required for this equipment. This includes both
certification as well as repair.

7.1 Decontamination

No maintenance should be perforden the interior of thetl ABGARDabinet (area behind access panelg)ess the
cabinet has been microbiologically decontaminated, is known to biologically clean, or knowcheréeally inertSurface
disinfection is performed as specified in the cleaning procedures.

A CAUTION

A disinfection using formaldehyde must be performed in accordance with the specifications
of NSFANSI 49AnnexI-2 (formerly Annexg).

Hazardous Gases! Personal Protection Equipment Required.

This procedure presents considerable risks and must be performed only by specially trained and
authorizedservice personnel in accordance with applicable safety regulatiresformaldehyde is
vaporized within theightly sealed sample chambéFhe quantity of theappliedformaldehyde depends
on the volume of the samplehamber in the safety cabinet that is to bisinfected. The formaldehyde
evaporates immediately aftereaching its boihg point; the minimum reactiotime is 6 hoursTherefore,
the formaldehyde should be neutralized after the specified reaction tim&aporizinggmmonium
bicarbonate.

A CAUTION Flammable Hazard!

& Paraformaldehyde is flammable.
The auteignition temperature of paraformaldehyde is 300 (572° F).

A CAUTION Chemical Hazard!

Paraformaldehyde in reaction with hydrogen chloride will form BCME which is a hazatdougal.

When using paraformaldehyde, all residues of hydrogen chloride in the work chamberadhiimet must
be removed.

If microbiological decontamination is necessary, use the following procedure:

1. Remove screws at each upper side of the control center and/dlie control center to rotatelown, restingon
the safety straps. Remove control center by disconnecting safety straps and moving control centdefodfie
the slip hinges.

Remove the front decorative panel via top/front fasteners.
Remove left and right window farings via fasteners.
Remove armrest via fasteners.

Place decontamination equipmémside the work area.

aprOD

Reference decontamination procedure, per WS¥SI 49AnnexI-2 (formerly AnnexG), using the following chart to
calculate chemical requirements.
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Cabinet Size 400E 600E
Cabinet Dimensions 60 x 28 x 48/8 60 x 28 x 7(3/8
(1.52x.711x 1.18 m)| (1.52x .711 x 1.8 m)
. 45.1 cu. ft. 68.4 cu. ft.
Cabinet Volume (1.28 cu. m) (1.94 cu. m)

Note: The outlets in the work area are energized as long as the cabinet is plugged in and switched
on the front panel. Unplug the cabinet before decontamination equipment is plugged into
these outlets or run the decontamination power cords under the front seal area.

6. Use duct tape and plastic to seal the front and exhaust area.

/\ CAUTION

BE SURE CABINET IS TOTALLY SEALED TO PREVENT ANY
LABORATORY EXPOSURE TO DECONTAMINATION GAS.

7.

Perform decontamination procedure per NSF StandardAtexl-2 (formerly Annexg). If the cabinet
has been used tpreparehazardous drugs, (chemotherapy), or other toxic chemickspntamination
of the cabinetcannotbe accomplished by the above procedure. (Seetion 6.6 for guidelines)

Please consult withNuAire, Inc. about any unique contamination problems.

Normally, no preventive maintenance is required on the interior of the cabinet (i.e., the area behind the access
panel containing the HEPA filters and motor (blower assembly). Alirezbadjustmentin order to maintain

proper cabinet airflows are external to thiabinet interior. The motor isibricated for life and is thermally
protected with automatic reset.

7.2 LEDLamp Replacement

The two (T8)L.EDampare cool white and placed external the cabinet to aid maintenancand minimize heat
build-up within the cabinetThe B70 life rating of the lamp is 50,000 hours base8@A00 switching cycles.

To replace damp:

1.
2.

3.

OoM@316
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Switch Cabinet Light Switch off.

Remove the screws at each upper side of the Control Center and allow the Control Cerdgtatéodown,

restingon the safety straps.

Thelampis now directly exposed for replacement.

Thelampis removed by displacing thHempto one side against the compressilidenpholder and liftingout the

lamp.

Reverse the procedure to reinstall the lamp assembly being careful not to pinch the safety straps, cable or tubing
during closure of the control center.
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7.3 HEPA Filter/Motor Replacement

The HEPA Filters under normal usage and barring an accident (a puncture), do not need replacement until the exhaust
volume cannot be maintained or the access inflow velocity cannot be maintained at 100 LFPM (min.

(.51 m/s). This may permit the average downflow velocity to be as low as 55 LFPM (.28 m/s) as long as no point falls belo
20 percent of the average downflow velocity.

The HEPA Filters should not be replaced until the entire cabinet has been decontaminated or known to be biologically
“clean". Constant pressure sprigpe clamps are used to hold the exhaust filter tightly in place to counteract seal
relaxation, while tle supply filter employsluAire's HEPEX pressure plenutdSE ONLY REPLACEMENT FILTERS OF THE
SAME RATED FLOW AND SIZE AS ORIGINALLY INSTAINEDRE PROPERFLOW BALANCE CAN BE ACHIEVED.

It is not always necessary to replace both the supply and exhaust filters at the same time. In fact, it is highlytlitkedy tha
exhaust filter will need replacement far more often than the supply filter, due to (1) the larger valtiaie passing
through it, (2) its much smaller size, and (3) the capability of the exhaust system.

Description: Supply HEPA Filter Exhaust HEPA Filter

Efficiency: 99.99% @ 0.3 Micron 99.99% @ 0.3 Micron

Airflow Rating: 100 fpm @60° .05" w.g. per sq. ft. 250 fpm @ .8 ° .05" w.g. per sq. ft.

Frame Type: Metal Metal

NU-427-400E

NuAirePart Number: A-980973-02 A-98093-01

Filter Size: 21" (533mm) x 44" (1118mm)5¢7/8" (149mm) 18" (457mm) x 2¢ 616mm) x 11 1/2" (292mm
Filter Manufacturer: Camfil Farr/FG/AAF Camfil Farr/FG/AAF

NU-427-600E

NuAirePart Number: A-980973-04 A-9809%-02

Filter Size: 21" (533mm) x 68" (1727mm)5¢7/8" (149mm) 30" (762mm) x24" (610mm) x 11 1/2" (292mm)
Filter Manufacturer: Camfil Farr/FG/AAF Camfil Farr/FG/AAF

7.3.1 Supply Filter Replacemer{see Drawing BGO6659)

OoM(0316
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(

Disconnect electrical power from theabinetbefore attempting any maintenance action.
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Step 1: Remove screws at each upper side of the control center and allow the control center to dotate
resting on the safety straps. Second, remove the front decorative panel, which is hepdgition
by (3) knurled nuts on the top edge and (6) knurled screws on the front.

Step 2: Place sliding window into lowest position and remove front filter panel, which is held into position
by Phillips pan head screws. Once the screws are removed, remove the panel.

NOTE Screws are used in lieu of acorn nuts, aletk washers The screws have @ngsand
should be replaced if damaged or badly deformed.

Step 3: Remove bloweaccess panel, which is heldgosition by 1/420 acorn nuts.
Once the acorn nutare removed, remove the panel.
Theinterior of the cabinet is now fully exposed for replacement of the filter.

Step 4:To remove the supply filter:
1 Unlatchthe three filter clampgIn front of the supply HEPA filter)
The clamps provide vehightension and may require mechanical assistance to unfasten.
Keep finges and hands clear when releasing!
Loosen three blackand knobs (about 3 tus) in back of permanent plenum
Lift the permanent plenm and hold up with wire strap
Caefully remove the supply filter

= =4 =4

Dispense of spent HEPA filters properly. Avoid direohtact to

A CAUTION "dirty _side" of the filters. Place in sealed bag atabel waste
containers/cartons based on the type of hazardrollow all Local,

State and Federal guidelines for disposaltéEPA filter solid waste.

Step 5: To install the supply filter, simply reverse the procedure outlined in the steps above.

NOTE: WHEN INSTALLING NEW FILTERS, USE ONLY FIIHERS OF
SAME RATED FLOW AND SIZE AS ORIGINALLY INSTALLED
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7.3.2

Exhaust Filter Replacement

Step 1:
Step 2:

Step 3:

Remove exhaust filter access panel, which is held into position bgd&korn nuts.
Once the acorn nuts are removed, remove the panel.

Locate the external single point release bolt on the top FHgand side of the cabinet.
Use ab/16-inch (8mm) wrench to release the exhaust filter rotating counterclockwise.
Carefully remove the exhaust filter.

Dispense of spent HEPA filters properly. Avoid direohtact to

"dirty side" of the filters. Place in sealed bag arldbel waste
CA UTIO N containers/cartons based on the type of hazardrollow all Local,

7.3.3

State and Federal guidelines for disposallEPA filter solid waste.

When installing the new filter, apply a thin layer of silicone grease to the gasket of the filter and
carefully insert into exhaust chamber. Tighten HEPA seal frame (clockwise) ugtkttet is visually
depressed by/8 inch (3mm). The procedure for replacing the exhaust filter with theiB#®&agout
option is shown orrawing BCHD5660.

Motor/Blower Assembly Removal

a.

C.

It is recanmended that the motor/bloweiis removed as a single unit.oTemove, disconnect
electricalconnections to the motor, remove the HEREXssure plenum and unbolt the
motor/blower assemblyrom the roof ofthe cabinet (4 placesplways inspect the rubbeasolation
motor mounts and replacéhose that arecracked or visibly show stress.

Replace the motor exactly as originally installed in the blower housing, paying particular attention
the correct electrical connections (see Electrical Schematic).

Reinstall the new motor/blower assembly.

7.4 Sliding Window Replacement & Adjustment

The sliding window replacement is accomplished by rengpthe front decorative panetontrol center and windowglide
assemblies The sliding window adjustment may be required dueveryday use ovethe life of the cabinet. The left
window glide is stationary since it contains the roiswitches that monitor windovineight. Theight window glide is
adjustable by a set screw and tension screw method (see Drawingl BEI§. Whenadjusting the sliding window, be sure
to verify proper micro switch operation. If the sliding window is too loosewtimelow will not properly activatéhe micro
switches, thus causing potential operational malfunctions to occur.
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7.5 Airflow Control System Setup and Calibration

Failure to calibrate airflow to the specified requirements magsult in
A CAUT'ON unsafe conditions of performance (i.e. product and/@ersonnel

protection, noise and vibration)

7.5.1 General

The operation of the N427E cabinet requires that the setup and calibration procedures be performed in doder
certify or commission the cabinet for usage. The setup and calibration procedures perf@iied BY THE
CABINET CERTIF#BRure that cabinet's setpoints are verified and that the airflow mors&msos arecalibrated
to read the correct valuesPress MENU to access Calibration/Service parameter.

Setpoints/Limits

Timer Settings
Historical Performance
alibration/Service
Display Settings
Change User Password

System Information

Entry into the Calibration/Service functions requires a service password for entry. After pressing the

/' TEAONI GA2YK{SNIBAOS YSydz AGSYZ | LI aagz2NR aAO0NBSYy gA
Once the service password is entered, the Calibration/Service menu will adjmeexit, either press the menu or
home icon.

Enter Password

A 4

One additional feature for service technicians is to bypass the whole 2 minute warmup time. By pressing the word
warmup, the system will move directly to run. It is recommended that at leastminute of warmup time be
observed, so the airflows can stabilize at their setpoints to avoid an alarm condition.
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7.5.2 Calibration/Service Menu

The Calibration/Service menu provides a list of-sunu items to accomplish all service tadgkach submenu
item will be described in the following sectians

For airflow calibration, only the first three suhenu items are used in the calibration process

Sensor Setup

Blower/Damper Setup

Service

Option Setup

Diagnostics

Cabinet Decontamination

Cabinet Reset

7.5.2.1 Cabinet TypéMotor Type
¢tKS OFoAySG (eSS OFy 06S OSNAFASR Ay (KS O2yaNRft &
The cabinet type default information controls unit of measure, setpoints and limits based on the type and
size of cabinet.

To verify, pres§ervice, then Factory Setup to verify the current type of cabinet is corliesglection or

change is required, Press the current model to begin the process. Press cabinet type desired, then Press mod
desired and lastly Press model size.

Select Cabinet Type
Class Il, Type A2 Family
Class Il, Type Bl Family
Class I, Type B2 Family

OoM@316
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Note: If the BSC has a special downflow area (wadne), exhaust duct diameter size, or special work access
opening window height, these must be entered into the control system to assure the correct display
values. Press MENU to access these additional parameters. Select and SAVE appropriate size of each

Enter Downflow Area
1.000

Select Cabinet Opening
@ 8 Inch
@ 10 Inch
© 12 Inch

e
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| Select Exhaust Opening
© 8 Inch Diameter
@ 10 Inch Diameter
@ 12 Inch Diameter

© 14 Inch Diameter

Press SET MOTOR TYPE to verify correct setting.
Upon a MASTER RESET, the motor type is defaul2@ 6CM Single

Always verify motor type when verifying cabinet type.

Set Motor System
@ DCECM Single
© DC ECM Dual

OoM@316
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7.5.2.2 Setpoints/Limits

The airflowsetpoints and alarm limits may also be verified or altered. Typjth#ge default values are
factory set based on the cabinet type, modahd size as previously discussed. However, they may be
alteredin special cases for modified cabinets. The setpoint establishes the airflow values that are to be

maintained.

The highlow limits establish the alarm boundaries from the nominal setpoint. The default values have
beenestablished based upon the performance specifications and cabinet component tolerances.

To verify or alter any of the airflow setpoints or alarm limits, press the menu setpoints/limits menu item.
Then, press any of the individual setpoints or alarm limitgefy and/or change. Press WPDOWNto

change new value. PreS&\VEo enter new value.

Downflow Setpoint
Downflow High Limit
Downflow Low Limit
Exhaust Setpoint
Exhaust High Limit

Exhaust Low Limit

Enter Password

WO

Pages1 of 101

0.35 mps

0.3% mps

0.30 mps
460 cmh
530 crh
[ 381tk




Default values for N427-400E
1 Downflow setpoint .35

1 Downflow high limit .39

1 Downflow low limit-.30

1 Exhaust setpoint460

1 Exhaust high limit530

1 Exhaust low limit 390

OoM@316
September2023

Downflow Setpoint

W&

()

4 = b

Default values for N427-600E
1 Downflow setpoint .35

1 Downflow high limit .39

1 Downflow low limit-.30

1 Exhaust setpoirt 696

1 Exhaust high limit801

1 Exhaust low limit 591
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7.5.3 Airflow Calibration

Failure to calibrate airflow to the specified requirements may
A CA UTlON result in unsafe conditions of performance (i.e. product and/or

personnel protection, noise and vibration)

The NU427EAirflow Calibration ensists of adjustments to balance the airflow within the cabinet and the
calibration of the airflow monitosensos. THIS WORK SHOULD BE DONE ONLY BY A QUREGHRIDCIAN
WHO CAN MEASURE THE AIRFLOW FROM THE FILTERS WITH A/BUDMBLERuUAireprovides one
adjustment to balance theidlow within the cabinet. Thigsa PWM signal adjust via DC ECM motor control
system.

The blower speed control siem adjusts the cabinet's supplplume of airflow whileeustomer supplied exhaust
system controls the exhaust volume of airfloBince it has beeluAire's experience that the filters mayot
"load" evenly, both adjustments are necessary for proper cabinet performance.

The cabinet is considered to be certifiable if the following airflow measurements are present:
1 Downflow average: 70 LFPM 5 LFPM (8m/s° .025 m/s).

1 Inflow average: 105 LFPM 5 LFPM (.53 m/% .025 m/s) using the Dire¢hflow Measurement
DIMYSGK2R 2N It GSNYIGS o0é¢ 02y anetkddOld SR

The calibration of the airflow monitaensos occurs during the cabinetriow balancing procedure. The
calibration procedureonsists ofising the downflow and inflow avegas achieved and entry of thosalues into
the controlsystem.

OoM@316
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7.5.3.1 Exhaust Volume Calibration without the NB851-012 Motorized Butterfly Valve

Step 1: Activate power to the cabinet
Turn on exhaust system.
Access sensor setup menu.

Step 2: Access calibrate downflow sensor menu and spot check a few downflow points to verify

downflow is close to the desired setpoint @ fpm +5 fpm (.35 m/s°® .025 m/9. Adjust if
necessary

Calibrate Downflow Sensor
Calibrate Inflow Sensor

Alarm Verification

Downflow Sensor Calibration
Blower Maotor

Current Reading;
Supply Duty Cycle: t

Downflow Sensor

Uncalibrated: 0.351 mps

Calibrated: t 0.351 mps |_+)
T

OoM@316
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Step 3: Now, access the calibrate exhaust sensor menu and measure inflow velocity using the
recommended procedure found ifable 7.0

Calibrate Downflow Sensor

Calibrate Exhaust Sensor

Calibrate Damper

If necessaryadjust the exhaust system to achieve the correct exhaust voludsa Table 7.1 to
relate downflowand inflow volumes and corresponding average airfl@locities. It is always
desirable to achievairflow values that are set as close as possibleaminal. This is especially
applicable to theexhaustvolume, since the exhausensoronly monitors the exhaust aflow. If the
exhaust volume alibrated at the outer edge of the range, a greater chance for alarm conditio
would exist due to itgloser proximity to the alarm limits

Exhaust Sensor Calibration

Downflow Sensor

Current Reading; 0.351 mps

Exhaust Sensor
Uncalibrated: 460 cmh

Calibrated: (—_l 450 cmh |:)
T

Presst/-to change exhaust volume to the value jgsiculated using the inflow volume

NOTE Assume downflow velocity is at the nominal value of 70 fpm for exhaust voluraeulation
purposes as it will be adjusted during the downflow calibration process

Press SAVE to enter the exhaust volume vatixé.out of calibration menu by pressing
the home icon and leave motor/blower off.

Pageb5 of 101



Step 4:  Verify the operation of the manual mode pressure switch at this point. Lowesxhaust
volume to50 CFM 5 CMH) lower than the standard exhaust lower alarm limit
1 Turn off motor/blowet
1 Block off Supphair intake usingardboard.
1 Lower exhaust volume to the pressure switch low trip point stated below

Model Low Alarm Limit Pressure Switct.ow Trip Point
CFM (CMH) CFM (CMH)

NU-427-400E 230(390 180(305

NU-427-600E 348 (59} 298 (213

If present, remove cardboard fromsupglyA NJ Ay il 1S FyR Gdz2NYy hb GKS dzy A
Remove 1 screw from each of the top right and left sides of the control box and rotate control box

forward to access the pressure switch adjustmentesBure switch must be adjusted while control box

is open. Adjust as needed (the adjustment dial), until the internal supply blower/motor is deactivated.

Then raise the exhaust volume back up to the standard lower alarm limit to ensure the internat suppl
blower/motor turns back ON. Finally, adjust the exhaust system back to the correct inflow velocity and
exhaust volume. Reattach control box and test the activation/deactivation of the pressure switch again

when the control box is back in the verticalgition.

Step5: If present, remove direct reading instrument from window access open amndgroceed to

downflow calibration

7.5.3.2 Exhaust Volume Calibration with the NB51-012 Motorized Butterfly Valve

Exhaust Airflow Control

Exhaust Damper Position Off

Exhaust Override | Off

Exhaust Damper Position
® Off
@ On - Freeze
@ On - Open
@ On - Close

Damper Remote Overr

To ativate the exhaustontrol/auto-zero, perform the following:

Select @tion Set Up.

Step 1:Activate power to the cabinet
Turn on exhaust systeand make sure damper actuator is plugged into the position connector on the
top right side of the cabinet
Access damper calibration.

OoM@316
September2023
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Step 2: Access calibrate downflow sensor menu and spot check a few downflow points to verify downflow is
close to desired set point @0fpm +5 fpm.Adjust if necessary

Calibrate Downflow Sensor
Calibrate Inflow Sensor

Alarm Verification

Downflow Sensor Calibration
Blower Motor

Current Reading; 699 rpm

Supply Duty Cycle: (—_l 35.0% |_+)

Downflow Sensor

Uncalibrated: 0.351 mps

Calibrated: (—_l 0.351 mps |_+)
e

Step 3: Set damper position to 6(n the display.NuAirerecommends using the damper position
at 60 to minimize static loss and maximum controllability of the system. How@WiE,
DAMPER CAN RANGE FROMTZ5 75 FOR ITS NOMINAL SETPOINT. ANY POSITION OUTSIDE TH
RANGE WILL SEVERELY LIMIT THE CONTROL SYSTEMS ABILITY TO ACCURATELY CONTROL
EXHAUST VOLUMEpossible, adjust exhaust volume with damper at
60° for maximum control

OoM@316
September2023
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Damper Calibration

Camper Pasition: I: = | 60.0% | +,

I Closed I 607 I Open

Cownflow Reading: 0.351 mps

Exhaust Reading: 460 cmh

Calibrate Downflow Sensor
Calibrate Exhaust Sensor

Calibrate Damper

Step4: Now, measure inflow velocity using the recommended procedure found in Table 7.0. If necessary,
adjust the exhaust system and/or damper to achieve the correct inflow velocity.
Use Table 7.1 to relate downflow and exhaust/inflow volumes and corresponding average airflow
velocities. It is always desirable to achieve airflow values that are set as close as possible to

nominal. If the inflow velocity is calibrated at the outer edge of the range, a greater chance for
alarm conditions would exist due to its closer proximity to the alarm limits.

1 Once damper position and/or exhaust volume is set, p@&¥Ho enter the damper
position.

1 Press/ + to change exhaust volume to the value just calibrated using the inflow volume.

NOTE: Assume downflow velocity is at the nominal value @0 fpm for exhaust volume calculation
purposes as iwvill be adjusted during the downflow calibration process

Press SAVE to enter the exhaust volume vatixé.out of calibration menu by pressing
the home icon and leave motor/blower off.

OoM@316
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Step5: Verify the operation of the manual mode pressure switch at this poimwer the exhaustolume to
50 CFM (8®&MH) lower thanhe standard exhaust lower alarm limit.
1 Turn off motor /blower
1 Block off supply duct connection using cardboard
1 Lower exhaust volume to the pressure switch low trip point stated below

Model Low Alarm Limit Pressure Switch Low Trip Point
CFM (CMH) CFM(CMH)

NU-427-400E 230 (399 180 (309

NU-427-600E 348(591) 298(213

If present, remove cardboard fromsupglyA NJ Ay G+ 1S FyR Gdz2NYy hb GKS dzyAd
Remove 1 screw from each of the top right and left sides of the control box and rotate control box

forward to access the pressure switch adjustmentesBure switch must be adjusted while control box

is open. Adjust as needed (the adjustment dial), until the internal supply blower/motor is deactivated.

Then raise the exhaust volume back up to the standard lower alarm limit to ensure the internal supply
blower/motor turns back ON. Finally, adjust the exhaust system back to the correct inflow velocity and
exhaust volume. Reattach control box and test the activation/deactivation of the pressure switch again

when the control box is back in the verticalgiton.

Step6: If present, remove direct reading instrument from window access open anegoroceed to
downflow calibration

7.5.3.3 Downflow Calibration
NOTE If already in Calibration/Service menu, select Calibrate Downflow sensor

Stepl: Acces<Calibration/®rvice menu.
PressSENSOR SETtdenu item to access sensor calibration menu.

Calibrate Downflow Sensor

Calibrate Exhaust Sensor

Calibrate Damper

Step 2: PressCALIBRATE DOWNFLBEWSOR access individual calibration screen.
Blower will automatically bewitchedto on. Allow blower to run for one minute or until downflow
readings are steady

Step 3: Place a velometer in the cal@t workzone on the horizontallgpne 4 inches (mm) abovethe
bottom edge of the windowSpot check several points on the recommended downflow velocity

OoM(0316
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Step 4: Presstor - button of BLOWERUTY CYCtdeadjust blower speed.
The objective of this spot check is to obtain the desired downflow average velocity as close as
possible to the stated goal G0 LFPM (.30 m/s).

DON'T SPEND MORE THAN 5 MINUTES SPOT CHECKING.

Downflow Sensor Calibration

Blower Motor

Current Reading; 699 rpm

Supply Duty Cycle: (—_l 35.0% l_:)

Downflow Sensor
Uncalibrated: 0.351 mps

Calibrated: (—_l 0.351 mps l_:)
IR N

Sep 5: Now, measure the average downflow velocity over the entire workamieg the recommended
downflow velocity test grid (see Table 7.0).

Step 6: Presst/- to change the calibrated downflow value to the average downflow velocity just found.
Press SAVE to entboth the supply duty cycle arttie new calibrated downflow value.
Now, the downflow monitor sensor has been calibrated to the actual measured average downflow
velocity. The cabinet will now control to the downflow setpoint

1 Now, the calibration procedure is complete. If desired, a spot check in the downflow velocity may
be performed if felt necessary
1 Presshome iconto exitinto run mode
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7.5.3.4 NightSetback CalibratiofOptional)

The night setack calibration is performed within the calibration mode after the inflow dodnflow
calibration procedure is complete.

Note: If night setback exhaust airflow is reduced by the Building Automation Sys{&AS) and not by the
NuAiremodel NU951-012 valve, this calibration proceduris not necessaryHowever, it would still

be recommended to use the contacts on the main control boardititiate the night setback option
to display night setbaclactive, inhibit exhaust alarmdjght and internal blower.

Select Night Setback

Blower Options

Night Setback Setup

Exhaust Damper Setup

Step 1: Determine how night setback is initiated. If using contacts on main control board, proceespt@
Step 2 If using the display icon, enable night setback option by performing the following:
Turn ON night setback option

Night Sethack Option

Night Setback Calibration

When the Night Setback option ON the Night Setback icon will appear ON the display to turn night set
back ON/OFF. Press home icon the save screen pop up, press save to enter selection.

OoM@316
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Step 3 Select NIGHT SETBACK Calibration

Step4:

Night Setback Option

Night Setback Calibration 136 cfm

Night Setback Calibration

Exhaust Sensor

Currert Reading 271 cfm
Target Setpoint (= 136 cfm Lf)
Damper

Damper Position: 0.00%

At this point, the night setback is active and the butterfly valve will begoidse.Now measure the
inflow volume using a Direct Reading Instrument of inflow velooiasurement method. The gaal
to reduce the inflow voluméo a lower level thamaintains a negative inflow velocity to save energy.
This carbe set at any other valuasithin the damper operational range of 30% to 80%.

To alter the inflow volume in night setback calibration, priggsbutton +or - to increase odecrease
the air volume to the desired night setback operating percentage value.

Please note, in the night setback operation, the electronic airflow control system will cause the

butterfly valve actuator to hunt more operatjnat lower airflow volumescs when taking the inflow
volume measurements, average several readings to obtain the ausstrate results.

When the desired night setback operating percentage value is obtained,
Press home icon the save screen pop up, press save to enter selection.
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7.6 HEPA Filter Leak Test

In order tocheck filter and filter seal integrity, the HEPA filter media and seals must be directly accessible, by the measurin
instrument. The challenge material (i.e. PAO) should be supptiddr the center of the front grill fothe supply filter and

in the rear center of the workone over the intake sloter the exhaust filter The upstreanchallenge porfor each filter is
located on top of the cabinet.

7.6.1  Supply Filter
The diffuser plate placed below the HEPA to protect the filter during normal usage may be removed as
Follows (be diffuser is secured to the cabinet shell by #2@acorn nuts located immediately behind the front
viewing windov). After removing the fasteners, drop the front of the diffuser plate several inches anfbputrd
gently.Note that the diffuser ipurposefullya tight fit- it is held to the back wall of the cabinet interiby a light
push- fit with projecting studs.

7.6.2 Exhaust Filter
The exhaust filter is checked using a gross leak method, since the exhaust filter is not easily scanned when
connected to an exhaust system. It may be leak tested by drilling a hole in the duct at a downstream location that
will produce a welmixed aerosol and inserting the sampling probe with rigid extension tubing through hole.

Note: To avoid the window high alarm during the filter integrity check, it is desirable to entdp the
calibration/service/sensor setup/calibrate downflow sensor menu

Note: If the upstream challengg@ort is deemed contaminated onot accessible, use both downfloand
exhaustvolume for determining challengeoncentrations. Usarea informationbelow with average
downflow velocity as measured to determine volume (CFM) (CMHMEe exhaustolumeas given

Model Size *Supply Area (f&)(m?) ExhaustVolume CFM (CMH)
400E 7.57 (.214) 271 (460)
600E 11.48 (.325) 410 (697)

* Measured 4 inches (102mm) above the bottom edge of the window.

Laskin Nozzle Concentration Formula

# Nozzles £35 CFM x 100 ug/L _ Challenge
Downflow (CFM) + Exhaust (CFM) Concentration (ug/L)
# Nozzles x 229 CMH x 100 ug/L - Challenge
Downflow (CMH) + Exhaust\El) Concentration (ug/L)

7.7 Airflow SmokePattern Test

The airflow smoke pattern test is performed using a smoke source (i.e. smoke tubes) in and around thenaakinehe
FYR I 0O0Saa 2LISyAy3a (G2 RSGSN¥YAYS || @GAradzt NBLNBaSydal iz

Toperform the test, the smoke source should be passed through the following areas:

1. Pass a smoke souré®m one end of the cabinet to the other, along the center line of the warKace,
at aheight of 4 inches (102mm) above the top of the access opening.

2. Pass a smoke sourf®m one end of the cabinet to the other, 1 inch (25mm) just inside the gienwen,
at aheight 6 inches (152mm) above the top of the access opening.

3. Pass a smoke source along the edges of the entire perimeter of the work opening approximately
1.5 incheg38mm) outside the cabinet, with particular attention paid to corners and vertical edges.

4. Pass a smoke source 2 inches (51mm) from the sides up inside ointh@wat the side channel seals
and along inside of the cabinet along the top of the work area or immediately below the wiper gasket.
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The criteria used tevaluate the smoke patterns is the following:
1. The smoke inside the cabinet shall show smooth downward flow with no dead spots or reflux.
2. No smoke shakltscape from inside the cabinet.
3. No smoke refluxes out of the cabinet once drawn in, nor does smoke billow over thesurdake
or penetrate onto it.
4. No Smokeshall escape from the cabinet.

7.8 Site Installation Assessment Tests

These tests are performed to verify the sash position, airflavwpressure setpoint where an audible and/or visakrm
will activate to signify unfavorable operating conditions within the biosafety cabinet and/or the reexbizust blower.
7.8.1 Sash Alarm

Step 1: With sash alarm switchr@bled, raise the sliding sashrch 25n¥ 0 6 2 @S G KS Y I y dzF |
designated sash height for normal operation.
Verify that the audible/visual alarractivates/sounds.

Step 2: Return the sash to its normal operating height.

7.8.2 Airflow or Pressure Alarm (Verified Dy Exhaust Airflow Calibration

Step 1:Using the primary or secondary inflow test method, lower the exhaust airflow to reduce the total
flow by 20% from the certified testing value.

Step 2: Verify that the alarm activates when the total flow has dropped to this point.

Step 3: Adjust alarm setpoint as necessary

7.9 Cleanliness Classification Test for Pharmagplication

If this cabinet is going to be used witrapharmacy, per USP79%he cabinet must be tested to assuremplianceto ISO
146441:2015 Cleanrooms and Associated Controlled Environments, Part 1: ClassificatioClgfasiiness The
cleanliness classification test is performed using a particle counter to measure particle withiighe cabinet workzone.
Turn on cabinet and tavarm up for several minuteg.urn on particle counter anfiush out sample tubing line to remove
latent particles. &t the particle counter to measure 0.5 micron or largarticles at the appropriate measuring rate.

GhLISNIGA2y Lt t3% NIAOES /2dzyG ¢Sai

Position the particle counter isokinefirobeat a point 6 inches (152mm) upstream of the aseptic manipulation @raad
O2y@SNHSYyOS LRAY(GO FYR Y2dzyiSR &2 & y2i (2 bpeiatbMiH SNBE |
simulate IV manipulation during the particle count test using-haaardous materials. A minimumtbfee (3) tminute

particle counts shall be sampled and recorded while the user simulates aseptic compoonadiipwlations.

G!' G wSad tINIAOES /2dzyd ¢Saide

Take 5 test points in-fninute intervals on a grid, in a horizontal plane as measured approximately 6 inches (15Bowa)
the worksurface. The grid location is designed as the worie centepoint and each corner measuredriches (152mm)
from the inside perimeter.

Record the 5 particle count values for each of the test points over 4#lmniite sample time. All final coupfrticle
concentrations and calculated 95% upper confidence limit shall not exceed 3520 particles per cubippetgror 100
particles per cubic fao(ppcf).

LUSP2&8NF23: United Stated Pharmacopeial Convention, Inc., 12601 Twinbrook Parkway, Rockville, MD 20852y U r

21S0 14644.:2015Cleanrooms and Associated Controlled Environméhisssification ofir Cleanliness, Internation&rganization for Standardization,
Case Postale 56, €211 Genev&0, Switzerland

3 CAGD02-2006: CETA Compounding Isolator Testing Guide, Controlled Environment Testing Association, 1500 Sunday Drive, Stigh, 2, H&07, USA,
www.cetainternational.org
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Table 7.0
Recommended Measurement Methods f6abinet Downflow & Inflow

A. Downflow Measurement

a. Instruments: TSI 835Bhermo anemometer
b. Procedure:
Supply filter efflux is measured on a grid, in a horizontal plane defined by 4 inches (102mmjteoettom edge of
the window. No reading should be taken closer than 6 inches (152mm) from the pesidecter.
c. Test Data Inches (mm):
400E 6 11.729 | 17.458 | 23.187 | 28.916 | 35.645 | 40.375
(152) (298) (443) (589) (735) (880) (1026)
600E 6 11.838 | 17.676 | 23.514 | 29.352 | 35.190 | 41.028 | 46.866 | 52.704 | 58.542 | 64.375
(152) (301) (449) (597) (746) (894) (1042) | (1190) | (1339) | (1487) | (1635)
6
(152)
11.750
(298)
175
(44.5)
Number of Readings: Average Velocity ft./min.(m/s)
d. Acceptance Criteria:

1. Average downflow velocity 65 to 75 fpm (33to .38 m/s)

2. Individual readings must be within20% or+ 16fpm @ 0.08m/s)whicheveris greater(factory test) or
+25%or + 16fpm (0.08m/s)whicheveris greater (field test) from the average downflow velocity.

B. Inflow/Exhaust Volume Measurement

a.
b.

Instrument: Shortridge Bivhood ADM870 orTSI 8355 Thermanemometer.

Procedure:

The exhaust airflow (customer supplied) shall draw air from the cabinet. Any @eurhber of airfloncontrolling

and measuring means may be used to establish airflow/exhaust volumeinfldw/exhaustvolume is established for
the cabinet having the workone downflow average velocity at t®@minal valueTo measure the exhaust volume, the
internal blower should be turnedff thusall exhaust flows beingdrawn through the front work access opening.

The inflow/exhaust volume is measured by using a Direct Inflow Measurement (DIM) instrument (i.e. Shortridge
Flowhood). The DIM instrument can be used directly on the cabinet with NO CORRECTION FACTORS REQUIRED. -
DIM instrument should also be ducttage (2 GKS OFoAySiQa FTNRyG 62N)] | O0Saa
from occurring. The DIM instrument will read inflow volume (i.e. CFM). Use the area table to calculate the exhaust
volume based upon the DIM measurement.

Alternate Procedure:

The alternate procedure to determine inflow velocity usée@mo anemometetin a constricted windw access opening

of 3 inches {6mm) with the downflow blower on and the armrest removed. Inflow air velocity is measured in the center of
the constricted opening-1/2 inches (38mm) above the work access opening on the following specified grid. Use the
correction factor table to calcate the inflow velocity.
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c. Test Data; Inches
1. DIM Measurement

Inflow Volume ft.3/min. + Access Opening Area ft.2 = Infow Velocity ft./min

2. Constricted 3 inch (76mm) high access opening measureniaohes (mm):

400 | 4 826 | 12,52 [ 16.79 | 21.05 | 25.32 | 29.58 | 33.84 | 38.11 | 42.37
£ (102 | 4 8 2 6 0 4 8 2 5
) (210) | (318) | (426) | (535) | (643) | (751) | (860) | (968) | (1076)
600 | 4 8.15 | 12.31 | 16.47 | 20.63 | 24.79 | 28.94 | 33.10 | 37.26 | 41.42 | 4558 | 49.73 | 53.89 | 58.05 | 62.21 | 66.37
£ (102 | 8 6 4 2 0 8 6 4 2 0 8 6 4 2 5
) (207) | (313) | (418) | (524) | (630) | (735) | (841) | (946) | (1052) | (1158) | (1263) | (1369) | (1475) | (1580) | (1686)
Number of Readings: Average Velocity of Constricted Area ft./min.
(mps)
Average Velocity fpm (mps) X Constricted Are: ft?(m?) = Constricted CFM (n¥/s)
of Constricted Area Area Volume
Constricted Area Volume CFM (r¥/s)- 8" (203mm)  ft?(m?) = Average Velocity of fpm (mps)
Access Window Area Access Window Area
Average Velocity of 8" (203mm) . _ .
Access Window Area fpm (mps) X Correction Facto.  =Average Inflow Velocity fpm (mps)
Average Inflow Velocity fpm (mps) X Access Opening Are:  ft.? (m?) = Inflow Volume ft.3/min. (m%s)
Exhaust Volume Display Value
(m3/s) X 60 = (m3/min) X 60 = (m¥hour) CMH

d. Acceptance CriteriaAccess opening inflow velocityl80 to 110 fpm (.51 to .56 m/s)
Areas/Correction Factors for Calculations

Cab. 0 € O T Coisdted yé€ OHANOYYU 2A Correction Factor for Work Zone
Size | \window Access Area® (m2) Opening Area &, (m?) yé€ O0HNOYYOD Area ft2, (m2)
400E .97 (.090) 2.58 (.239) 1.0 7.57 (.703)
600E 1.47 (.137) 3.91 (.363) 1.04 11.48 (1.066)

Table7.1 CertificationValues
The following are recommended minimum/maximum cabigettificationairflow setpoints per NSF Standard #49.
NuAirerecommends, however, operation at the stated average flow, for ease of mainterzamtannual certification.
THE FOLLOWING EXHAUST FLOWS ARE FOR AROSMNDNMVORK ACCESS OPENING

Parameter Minimum Acceptable Flow  Stated Nominal Average Flow Maximum Acceptable Flow
NU-427-400E

1. Inflow Avg. Velocity 100 (.51 m/s) FPM 105 (.53 m/s) FPM 110 (.56 m/sfFPM

2. Inflow Volume 258 (438 CMH) CFM 271 (460 CMH) CFM 284 (483 CMH) CFM

3. Supply Avg. Velocity 65 (.33 m/s) FPM 70 (.35 m/s) FPM 75 (.38 m/s) FPM
NU-427-600E

1. Inflow Avg. Velocity 100 (.51 m/s) FPM 105 (.53 m/s) FPM 110 (.56 m/s) FPM

2. Inflow Volume 391 (664 CMH) CFM 410 (697 CMH) CFM 430 (731 CMH) CFM

3. Supply Avg. Velocity 65 (.33 m/s) FPM 70 (.35 m/s) FPM 75 (.38 m/s) FPM

Note: NuAirerecommends the cabinet be set up and certified at the stated nominal average inflow
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7.10  Main Control Board Description & Replacement
To access the main control board for fuse or board replacement, remove screws at each upper side of the control
center and allow the control center to rotate down, resting on the safety straps. Now the main control board is
exposed for service.

7.10.1

7.10.2

7.10.3

OoM@316
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Main Control Board Replacement

The main control board consists of two interconnected Printed Circuit Board (PCB) assemblies. H@Bront
contains the LCD display. The back PCB contains the power supply, sensor inputs/outputs and control
inputs/outputs components. The mechanical and electrical interconnects for the two PCB's all occur within the
assemblies and are fastened together with standoffs and screws.

Main Control Board Fuse Replacement
CAUTION: Disconnect electrical power from cabinet before fuse replacement.

All AC circuits are fuse protected and when replacement is necessary,
USE ONLY FUSES OF SR¥HE AND RATING FOR PROTECTION AGAINST RISK OF FIRE

DESCRIPTION: BLOWER FUSE OUTLET FUSE  LIGHT FUSE

FUSE TYPE: TIMELAG TIMELAG TIMELAG
FUSE SIZE: 1/4 X £1/4 INCH 5 X 20MM 5 X 20MM
NU-427-400E 6.25AMPS 3 AMPS 1 AMP
NU-427-600E 8 AMPS 3 AMPS 1 AMP

Main Control Board Replacement

Note: All setup and calibration data will be losthe memory reinitialized to the default values and all
control functions reset to an initial cabinet power condition. If possible, before the main control
board replacement, it would be preferred to know the opeoaital parameters of the cabinet
(i.e.motor/blower voltage, setpoints, and airflow data from previous certification

A CA UTION Disconnect electrical power from theabinetbefore attempting any
maintenance action.

The main control board is fastened to the control center with (8p&crews. All electrical connections arade
with removable terminals and/or Faston connectors except for the motor/blower connector which seva
terminal. Remove all electrical connections and fasteners then remove the main control board froontha
center.

Install new main control board by reattaching all electrical connections and fasteners. Once installed, rotate
control center to normal position and fasten in place.

Now reconnect power to cabinet. Upon BSCC system power up, a Sy#t&MER RESHUSt beperformed to
clear the microprocessors nerolatile memory to assure proper system function.
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7.10.4 Cabinet Reset

The main control board has two software operating resets available for qualified service personnel.
The two types are the following:

Factory ResetResets setpoints and selected option settings.
Factory reset should be used in the event gystem memory develops an errior operation.
Cabinet typemotor type, and a@librationdata will not be affected witlthis reset.

Master Reset Resets all calibration, cabinet typaptor type,sensor data, and optiorsettingsback to
default settings.Master Reseshould only need to be used farmai control board
replacement.

After pressing theCalibration/®rvice menu item, a password screen will appetrK S RS ¥l dzf § LI 43 6
Once the sevice password is entered, the Calibratioaf@ice menu will appear.

Enter Password

HERX

2

SelectCABINET RESEIM the menu.

Sensor Setup
Blower/Damper Setup
Service

Option Setup

Diagnostics

Cabinet Decontamination

Cabinet Reset

Cabinet Reset Selection

Master Reset

Resets the setpoints, optional settings,
calibrations, and motor/sensor data.

Factory Reset
Resets the selected optional settings and
the system setpoints,
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Select desiredunction from menu.

Factory Reset

Are you sure you want to perform a Factory-
Level reset?

All optional settings and system setpoints

will be lost,

Perform either reset function as selected bel@mnce factoy reset is complete, return toalibration/Service
menu.

Master Reset

Are you sure you want to perform a hMaster-
Level reset?

All system setpoints, optional settings,

calibrations and motor/sensor data will be
|ost,

Once the MASTER RESET icon is pressed, the display screen will remain the same for appeofeématzipgnds.
Oncethe reset process is complete the display screen will revert back tdltifrelogo main menu. At this point

the cabinet MUST be turned off to complete the process. Either unplug the cabinet or use the power switch within
the control center to turn off the cabinet. Turn the cabinet back on the display screen will remain blaqktéoa
YAYydzi §3 GKSyYy @Aff Ay RXh®bcibéh tocclea? theSiddshge and returfi tEtNi £ = LINS &
Calibration/Service menu to enter cabinet typed perform airflow calibration.
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7.11 Digital Airflow SensorDescription & Replacement

7.11.1

7.11.2
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Downflow Velocity Sensor

The airflow sensor function utilizes two thermistors that provide a constant current source. One thermistor is a
reference that uses a very low current source. The other thermistor is the airflow measurer that uses a very high
current source. As airflow passes over the thermistors, the airflow removes heat frothettreistor measuring
airflow. The loss of heat from the thermistor causes the voltage from the thermistor to increase. This increase
subtracted from the reference thermistor output voltags what directly relates to airflow velocity. A repeatable
curve can be generated (voltage vs. airflow velocity).

The thermistors used are glass bead and coated and can be cleaned by gently using a cotton swab and alcohol.
Formaldehyde gas, Hydrogen Peroxide and Chlorine Dioxide has no effect on thessrfkawshowever, the
formaldehyde/Ammonium bicarhbate residue that remains aftefecontamination should be removed from the
airflow sensor thermistors.

Disconnect electrical power from the cabinet
CA UTlO N before attempting anymaintenance action.

The airflow sensor isemoved by turning the locking ring counterclockwise and gently pulling the sensor away
from the connector. To reattach the airflow sensor, turn sensor in keyed connector until key matches, push in and
turn the locking ring clockwise until ring loclksoceed to the digital sensor setup procedure

Exhaust Pressure Sensor
The exhaust pressure sensor is a digital differential velocity pressure flow grid. The exhaust pressutesedsor
is locatedwithin the right side of the control center.

The exhaust pressure sensor function utilizes a differential pressure transducer and electronic tempszegore
to measure exhaust volumé flow grid mounted in the exhaust airflow stream provides a velocityssatitc
pressure to the differential pressure transducer. An equation using the pressure drop across the flalorggid
with the temperature reading provides a volumetric flow reading. The volumetric flow reading isdlmiated
by the duct area to provide the displayed exhaustume.

The flow grid located in the exhaust airstream is made from PVC and is not affected by Formaldehyde,
HydrogenPeroxideor Chlorine Dioxide.

Disconnect electrical power from theabinetbefore
CA UT | O N attempting anymaintenance action.

The exhaust pressure sensor board is removed by unfastening (2) 6/32 nuts and removing the csamelctor
tubingthen gently pulling up the board until free. To reattach, reverse the above procedtine.exhaust sensor

also has an onboard LED indicator that indicates a properly operating sensor. The LED DS1 blinks in slow 1 seco
intervals during normal operation. It will blink faster or full on when a sensor error occurs at which time the

sensor board needs to be rigzed. Once the new sensdras been replaced, proceed to the digital sensonget

in Section 8.
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8.0 Error Messages, Troubleshooting, Optiidiagnostics & AirflowSensorPerformance Verification

Audible alarms and error messages occur for a varietgagons. Whenever an alarm condition has been present for a
period of at least 10 seconds, the audible alarm/error message will be presented and stay on until the error is cleared. The
audible alarm will be on for 30 seconds upon initial alarm conditiver; once every ten seconds. When presented with an
error message, please perform the following:

Step 1:NOTE ALL ERROR MESSAGES.

Error message will appear in place if theAirelogo witha | O X @ Sl a ¢

Step 2:VERIFY ERROR MESSAGES.
Error messages can be verified by cleaning the error function by dith@ng the blower or the cabinet on and

off.

'y R béldwS £ I N

Step 3: MONITORREOCCURRENCE OF ERREFSAGES.
If the error message reoccurmamediatdy or daily, use guide below to correct the situation.

8.1 Error Message Troubleshooting Guide

Error Message

Indicator

Correction

Window Alarm
(WindowHigh)

Sliding window is above its standal
working height or micro switch is
not operating properly.

Verify standard working height and window micro switch
operation.

Airflow Alarm
Red Downflow Arrow
(Downflow Low Limit)

Downflow airflow fell below its
lower limit alarm setpoint.

Recertify cabinet to proper airflow setpoints.

Airflow Alarm
Red Downflow Arrow
(Downflow High Limit)

Downflow airflow went above its
high alarm setpoint.

Recertify cabinet to proper airflow setpoints.

Airflow Alarm
RedInflow Arrow
(Inflow Low Limit)

Inflow airflow fell below its lower
limit alarm setpoint.

Check orientation of exhaust sensor shroud.
Recertify cabinet to proper airflow setpoints.

Airflow Alarm
Red Inflow Arrow
(Inflow High Limit)

Inflow Airflowwent above its high
alarm setpoint.

Check orientation of exhaust sensor shroud.
Recertify cabinet to proper airflow setpoints.

Low Pressure Alarm
(Low pressure Limit)

Indicates low pressure or low
cabinet airflow

Recertify cabinet to propenirflow setpoints.

CabinetLEDights won't
turn on.

Check light fuse on main control board.

ChecK.EDamps.

Check voltage coming out of main control board to light balla
Check light starters, if presenCheck ballast.

Cabinet Blower
Won't Turn On.

Check blower fuse on main control board.

Check voltage coming out of main control board.
Check wiring to blower. Check blower motor.

Check DC motor PWM signal on main control board.

Display indicates

(Remote Override Activel

Indicates that the remote override
is activated, preventing the usage (
the cabinet

Power Loss Alert!

Indicates a power interruption has

occurred.

Press DISPLAY to clear message.
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Error Message

Indicator

Correction

Cabinet outlets won't
turn on.

Check outlet fuse located on main control board.
Check voltage coming out of main control board.

Cabinet ultraviolet light
won't turn on.

Check sliding window position so that it's fully closed.

Check blower/lights fuse on main control board.

Check voltage coming out of the main control board to
ultraviolet light ballast.

Check light starters, if present. Check ballast.

Blower or light fuse
continues to blow after
replacement.

Check for short on output of fuse.
Isolate output of fuse by disconnecting light circuit,
blower circuit, etc. to isolate short.

Replace UV Light!

Indicates that the UV light
needs replacement

Replace UV light and clear UV run tioheck.

Display indicates
(Night Setback Active)

Indicates that the night setback is
activated, preventing the usage of
the cabinet.

Certification due
in X weeks.

Indicates the need to schedule the
cabinet certification based on the
scheduledimetable programmed.

Message will clear once the certifier updates the current
certification date.

Active Alarms
DN Sensor Comm!
EX Sensor Comm!

Indicates a digital communications
error from the main control board
to the airflow sensors.

Check connectors and wires from main control board to the
airflow sensors.
DN indicated downflow sensor. EX indicates exhaust sensor

Active Alarms
DN Sensor Error!
EX Sensor Error!

Indicates an error signal generated
by the sensor.

Check airflow probe connector anain controlboard.
(Ref. Section 7.11)
Replace airflow sensor if required.

Touch Link Display User
Interface

¢2dzOK | NBIFQa 2F R,

icons

Calibrate display in adjust display brightness screen

Run Time Failure

Indicates @emporary microprocessor
issue

Clean alarm a see it reoccurs, check line voltage to control board,
replace control board

Recertification
Due/ Past Due

Reset certification date in calibration /service menu

Blank Display
Audible / Visual
Alarms Active

Microprocessor Failure

Cycle cabinet power OFF/ON
Replace control board
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8.2 Calibration/Service Menu

8.2.1
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General

As with the airflow calibration process, the service menu should only be accessed by a Service Technician
that is familiar with the productPress MENU to access Calibration/Service parameter

Setpoints/Limits

Timer Settings
Historical Performance
alibration/Service
Display Settings
Change User Password

System Information

Entry into the @libration/Service functions requires a service password for entry. After pressing the
Galibration/SS NIA OS YSydz AGSYS | LI &aag2NR aONBSy gAfft I LILISI
service password entered;the Calibration/®rvice menu will appear.

As a special feature for the sergitechnician, by accessing thaliBration/Service menu, the service

technician can bypasthe blower warm up timeThis feature remains ofor one hour from the time the
Calibration/Service menu was accessed. When bypassingvdrenuptime, it is not uncommon to experience a
brief darm as the blower stabilizes setpoint.

Enter Password

LA

g
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8.2.2 Calibration/Service Menu

The @libration/Service menu provides a list of suhenu items to accomplish all service tasks.

Each submenu item will be described in the following sections.

Sensor Setup

Blower/Damper Setup

Service

Option Setup

Diagnostics

Cabinet Decontamination

Cabinet Reset

8.22.1 BlowerOptions

Theblower optionsmenu allowsA QUALIFIED TECHNICtAKun the cabinet in manual mode. This means with
no controls or alarms activated.

Blower Options

Night Sethack Setup
Exhaust Damper Setup
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A Manual Blower control:When the manuablower control is on, the downflovand inflowdisplays will indicate
nominal setpoints. Airflow adjustments can be madenanual mode by going intairflow calibration and
adjusting the blower duty cycle. The blowdrty cycle will remain constant imanual mode. The display will
also indicatehe manualcontrol is activated. When the manual control is off, full automatic control resumes.

Manual Blower Control

Blower Lockout

Password Reset

A Blower LockoutThis parameter allows the access to turn the blower on or off to be restricted by the use of a
password. When the blower lockout is on, pressing the blower icon will produce a numerical password
AONBSy ¢ KS RS ¥ laddimiy beXhanged Bshdrthelpdssword menu. dVhen the blower
lockout is off, the blower may be turned on and off without restriction.

Manual Blower Control

Blower Lockout

Password Reset
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A Password Reset

Manual Blower Control

Blower Lockout

Password Reset

Night Setback Calibratiofsee calibration section)

The night set back calibration is performed within the calibration mode after the inflow and downflow calibration
procedure is complete.

Exhaust Damper Set up

Exhaust Airflow Control

This parameter allows for the selection of time, programmable fBfito 240 secondsletermining how often the
exhaust controller updates the control signal to the automatic damper NU951-012) if installed. Reducing the
time will cause the damper to react quicker to change but may result in codretshootand oscillations.
Increasing the time will cause the damper to react slower to changes but may notigegjth normal systems
fluctuations. Depending upon the HVAC system, changing this parameter allows 8eribdity for exhaust
system optimization.

Exhaust Airflow Control

Exhaust Damper Position

¢ Exhaust Airflow Control
Exhaust Override

Damper Remote O
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Exhaust Damper Position

This parameter allows for the selection to disable the exhaastrol/alarm and select a desired dampawsition
when the blower is turned off. Normally when the blower is turned off the exhaust controhkamch function
remainsactive in the B1/B2 configuration. However, if the cabinet is tied into the exhaust blower circuit it is
desirable to turn off the exhaust control and alarm function when the blower switttried off. This will avoid
having a constant exhaust alarm when the exhaust system is turned off. Valid settings for the exhaust control
damper position are open, close, freeze, or off. Off keeps the exltansgtol/alarms active when the blower is

off.

Exhaust Airflow Control | 30

Exhaust Damper Position Off

Exhaust Override Exhaust Damper Position
@® off

© On - Freeze

@ On - Open

@ On - Close

Damper Remote Oy

Exhaust Override
(CAUTION: THIS PARAMETER SHOULD ALWAYS BE TURNED OFF FOR SAFE FUNTIDRABINETYPE B

This parameter allows for the selection to override the controller blower interlock for testing purposes.
When exhaust override is off, sufficient exhaust airflow is required for the internal blower to function.
When on the internal blower will function without sufficient exhaust.

Note: The redundant pressure switch must also be bypassed for the internal blower to run without exhaust

Exhaust Airflow Control
Exhaust Damper Position

Exhaust Override

Damper Remote Override
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Remote Override Damper Open

This parameter allows or the N&b1damper to open during a remote override contact closure. Normally the
NU-951 damper function will close during a remote override contact closure. However, this option allows the
opposite damper function

Exhaust Airflow Control

Exhaust Damper Position

Exhaust Override

Damper Remote Override

8.23 Service
The service setup menu allows a QUALIFIED TECHNICIAN to configure, calibrate afushclina@l service data.
Each parameter subemu will be describedandthe display will indicat@resent and/ordefault conditions as

shown.
Run Times
Certification Date
Filter Maintenance
Factory Setup
OM0316
September2023
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Run Times
This parameter allows the service technician to view, alter, or reset both UV light and mimt@rrun times.

A Select desired run time parameter from menu.

UV Light Run Time I 10
ﬁ

Blower Motor Run Time 20

A UV Run time This time shows how many hours the UV light has logged ON. Reset the timeephaging the V

Reset UV Light

Do you want to reset the U Light run time
to zero?

A Motor blower run time: Indicates how many hours the blower has been ON. Time may be reset or transferred
for service purposes

Blower Motor Run Time

UV Light Run Time

Blower Motor Run Time

9959559
Units
Hours
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Certification Date

This parameter allows the service technician to view and update the current certification Tageertification
date also has a feature to indicate an advance notice thateréification is due.Press DU enterthe
certification required time period screen. Selétt desired interval of certification requireile. No Reminder, 6,
12, 18, or 24 months. The reminder will appear during the warm up cycle fectihds every time the blower is
turned on starting 4 weeks before the due date, then past due.

Last Certification Date

I 06/06/2020

Certification Time Period

| 24 Manths

Last Certification Date
B8 /(25 /[2020

2

Enter
- B3

Certification Time Period
@ Mo Reminder
© 6 Months
@ 12 Months
© 18 Months
© 24 Months

OoM@316
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Filter Status Data

This parameter allows the service technician to set the filter status data used to predict fil@vaifability.Filter
status is based on maximum RPM minus the starting RPM (entered by techniciast#heh to current RPM to
determinefilter percentage availabilityStarting RPM data may be enteredaaty time for service purposes.

Filter Life Available

100%

Starting Maximum Current
RPM RPM RPM

gao 1325 BYY rpm

Factory Set up
The factory setup ofouchLinkmenu provides a model number, serial number, language, and motor system type.

Factory Setup

MModel Mumber Bl NU-427-400(E)

Serial Mumhber 000000000000

Language English

Motor System DC ECM Single

KN N
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8.28 Option Set Up
The option set up menu allows QUALIFIED TECHNICtaMonfigure several different optionglarameters per
the menu below. Each parameter saienu will be described as well as the display thél default conditions as
shown.

Alarm Setup

Interlock Features

Auxiliary Features

Alarm Silence: This parameter allows for the selection of the alarm silence key function. Wheaidtra
silence function is on, all current and future alarms will be silenced for the designated alarm silence time (i.e.
default time is 15 minutes). When the alarm silence function is off, all current alarms will be silenced for the
designated alarm sitee time. If a new alarm is present, the audible alarm will again be turned on.

Alarm Silence

| On
Alarm Silence Time I 15
| 8

Downflow Alarm Time

Alarm Silence TimeThisparameter allows for the selection of time to determine how long the audible alarm
shall be silenced. The time is displayed in minutes with a programmable range of 1 to 60.

Alarm Silence Time

15 Default
15
2 Min
1
Max
1]
Units
Mihiutes

9

Enter
-« B3

September2023
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Downflow Alarm Time This parameter allows for the selection of time to determine how many continuous
seconds of an alarm condition occurs before activating an audible and visual alarm. The time is displayed in
seconds with a programmable range from 2 to 12 seconds.

Downflow Alarm Time

g Default

Interlock Features
Allinterlocks are enable/disabled by a user through the display
A UV Window Interlock This parameter allows for the selection of the window closed switch to be interlocked

with the UV lightoption. When UV window interlock is on, the window must be closed for the UV light to
operate. WhenUVwindow interlock is off the UV light cdre turned on regardless of window position.

U Window Interlock

Blower Window Interlock

Fan Relay Interlock

Blower Fl. Light Interlock

Blower Outlet Interlock

Note: In addition to the TOUCHLIN&ystem UV window interlock there is a double redundady/
window interlock relay. To override the UV window interlock for service purposedy, both
interlocks must be changed through thEOUCHLINg&ystem and shorting theelay connection
(seeelectrical schematic for reference).

OoM@316
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A Blower Window Interlock This parameter allows for the selection of the window closed switch to be
interlocked to the blower. When the blower interlock is on, the blower will turn off when the window is
closed. When the blower is off, the blower will continue to run when thedan is closed

UY Window Interlock

Blower Window Interlock
Fan Relay Interlock
Blowaer Fl. Light Interlock

Blower Outlet Interlock

A Fan Relay interlockThis parameter allows for the selection of the fan relay interlock operation. When the
fans relay interlock is on, and the blower switclpénding or blue, the fan relay will be off or not energized. If
the fan relay interlock is off and the blower switch is pending or blue, the fan relay will be on or energized. In
either case the fan relay will be on when the blower switch is on or gaeeinoff when the blower switch is
off or not colored.

UV Window Interlock
Blower Window Interlock
Fan Relay Interlock
Blower Fl. Light Interlock

Blower Outlet Interlock

A Blower FL Light InterlockThis parameter allows for the selection of tRElight option to be interlocked to
the blower. When the blower FL light interlock is on, Eidight operation will be interlocked to the blower.
When the blower FL light interlock is off, tR&light can be turned on at any time.

Uv Window Interlock

EBlower Window Interlock

Fan Relay Interlock

Blower Fl. Light Interlock

Blower Outlet Interlock

OoM@316
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A Blower Outlet Interlock This parameter allows for the selection of the outlet to be interlocked with the
blower. When the blower outlet interlock is on, the outlet operations will be interlocked to the blower. When
the blower outlet interlock is off, the outlet can be turned oneeny time

Uy Window Interlock

Blower Window Interlock
Fan Relay Interlock

Blower Fl. Light Interlock

Blower Outlet Interlock

Auxiliary Features
This menu item provides the access to aux relay functionsaedssory outlet functian

A Aux Relay function: This parameter allows for the selection of the AUX relay function. When the AUX relay is
on, the AUX relay function will be identical to the fan relay. When the AUX relay function is off, the AUX relay
function provides delay RYOFFoption.

A Accessonputlet: this parameter allows to turn ON and OFF the accessory outlet.

Aux Relay Function

Accessory Outlet

OoM@316
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8.29 Diagnostics
The diagnostics menu allowsQUALIFIED TECHNICtARest and readhe & & & (i ioWed/sensor diagnostics,
window diagnostics andeneral 1/0 diagnostics€zach of these has its own menu screemligplaythe control
system. Select menu screendssired.

Blower/Sensor Diagnostics

Window Diagnostics

General 1I/O Diagnostics

A Blower/Sensor Diagnostics
Test outputs allow a service technician to exercise these output functions. Pressing TOGGLE will turn on ar
off the functions. Press UP and DOWN to select the test output desired. Use the display icons to turn
on/off each function of blower, UV lightght and outlet.

Blower/Sensor Diaghostics
Supply RPM: 0 rpm I Supply Blower: OFF
Do fl e 0 fpm 0.0%

[ rrfl oo 0 fpm
Damper

Closed

Exhaust: 0 cfm

Flaowe Errar: Inactive

Temperature; 60.9°F

OoM@316
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A Window Diagnostic
Read inputs all a servitechnician to exercise or check these input functions. The inputs may be checked
by altering the state of the input function (i.e. sliding window position) and monitoring the change on the
display

Window Diagnostics
Position: Blocked

High: Active

Lowy: Active

Closed: Active

A General 1/0 Diagnostics
Test outputs allow aervice technician to tegshese output functions.
Pressing TOGGLE will tahe functionson and off.
Press UP and DOWN telect the test output desiredJse the display icons to tuiem/off each function of
blower, UV lightlight and outlet.

General | /O Diaghostics
Remote Owr.: Active Acc. Outlet OFF

Remote Might: Active
&larrm LED: OFF

12 VDo Poweer: 11.9V
Alarmm Relay: OFF

S %Dz Powwer: 4.9Y
3.5 %D C Pawer: 3.2V Audible Alarm: OFF

AL, Relaw: OFF

Fan Relaw: OFF

OoM@316
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8.3 Airflow SensorPerformance Verification

The individual airfloveensorscan be routinely checked during calibration or in diagnostics to assure they are reading and
active within the range of use (0 to 200 fp@)to 1.02 mps) The airflowsensorscan also be checked the run mode
through performance verification, for responsiveness to changing airflow conditions.

8.3.1

OoM@316
September2023

Run Mode

To check the airflol8ensorin run mode, first allow the cabinet toperate normally for a minimurof

5 minutes.Then, place a rolled piece of paper over the downfeamsorin the workzone and leave the paper on

the sensorfor at least 2 minutes and then remov@&his action will cause the cabinet to go into a downflow alarm
condition. The exhaust airflow reading should increase during this test. However, the downflow reading should
notgo downbelow 25 fpm (.31 m/s)There should also be a noticeable increase in motor/blower noise. It would
also be recommended to monitor motortawver voltage during the tesThe motor/blower voltage should be
monitored from when he cabinet is running normallfpuring the test, when the downflosensoris covered, the
motor/blower voltage should be steadily increasing &ightly under line voltagaéVhen the downflowsensoris
uncovered, the motor/blower voltage should decrease and airflow readings should be within the calibration range.

If the motor/blower voltage does not change, an airfleensorproblem could exist.
Please consult withNuAireTechnical Service.
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9.0Remote Contacts

The NW427Ehas several contact closures for remote sensing of various functions.

9.1

Fan Relay

The fan relay contacts are dual normally open contact closure outputs which are activated whenever the blomedis

on. Contact ratings are 250 VAC maximum at 2 Amps.

9.2 Alarm Relay

The alarm relay contacts are dual normally open contact closure outputs which are activated whemeirow alarm
condition occurs. An airflow alarm condition will occur if either airflow sedstects 5consecutive 2 seconairflow
readings abve or below the alarm limitsContact ratings ar@50 VAC maximum at 2 Amps.

9.3 AUX Relay
The AUX relay contacts are common, normally open and normally closed contact closure wiightareactivated
whenever the blower is turned on. However, the AUX relay doge Bameconditional logigprogrammed The relay will
activate whenever the blower is turned on and stayumtess after 5 minutes there is a low exhaaltrm, in which case
the relay will deactivate. If exhaust isufficient, the relay will stay active. If the bloweth&n turnedoff, the relay wil stay
active for one minute, then dactivate. The AUX relay may also be selected to operatestirae as the fan relayeference
the AUXrelay function in the option menuContact ratings are 250 VAC maximat®2 Amps.
9.4 Remote Override
The remote override contacts are (no powshorting contacts onlywhich when closed, indicates tbe controlsystem to
shut down the cabinet. Thadisplay will indicate remote override, inhibit alarms,LEDight, internal blower and close the
exhaust valve (i.e. NB51) if present.
9.5 Night Setback
The night setback contacts ameo(power) shorting contacts onlywhich when closed, indicates to the contsylstem to
place the cabinet into night setback. The display will indicate night setback active, inhibit exhaust laizgét and
internal blower.
— T DAMPER —| 24w
0‘301’7 ? Q @ % w‘?“.-.‘.?n? I
b o o B b o v B|™” o o v BT Rl
Gl FB GO PWhA -5 A GMND SG -24 (=1 N1a]
24 MB LYT.N GHND
e SR .
[==T¥] g
no =
Lf? (7= |:|
COM %
NG Q
RLY o %
Ly FLOw T q
e A% coml
SETBACK NO Q
AmELow r OvERRIDE
— — M o o v
= P27 D“‘ O"‘ c?‘ _ =3 ]p;-r & e\' % [ ﬁ)& 09 ‘a 02 (T
eleleolofM o D D [ $]l&[d]s i
S - 'EiL"I[ ="
[=] GO
—— | | === |
e = I | - —
E ]u [=T s LI_II;:___—:
I
OM@316
September2023

Page89 of 101



10.0 Optional Equipment

10.1Ultraviolet Light

Ultraviolet light will injure your eyes.Avoid direct viewing at all times.
CAUTION Personnel should not be present when ultraviolet lamp is.on

10.1.1 Overview

The germicidal ultraviolet is primarily intended for thestieiction of bacteria and othamicroorganisms ithe air

or on directly exposed surfaces. Approximately 95% of the ultraviolet radiations from germicidal tuliesrere

253.7 nanometer region. This is a region in the ultraviolet spectrum which is near the peak of germicidal
effectiveness. The exposure necessary to kill bacteria is the product of time and intensity. High intensities for a
short period of time, or low intensities for a longer period are fundamentally equal in lethal dosage on bacteria
(disregarding the life cycle of bacteria). The intensity of light falling on a given area is governed by thddamyerse
that is the Kkilling intensity decreases as the distaffoen the tube increases

The germicidal tube is placed in the cabinet to provide an average intensity of 100 microwatts per square
centimeter (for a new tube) falling on a horizontal plane defined by the center of the work surface. The
minimum requirement per paragraph 5.12 of NSF Standard 49 is 40 microwatts per square centimeter (ref. NSF
Std. #49, June, 1976).

Since ultraviolet rays will not penetrate ordinary glass, it is recommended that the sliding window be closed while
the ultraviolet light is on within the cabinet; or that personnel leave the cabinet face area.

10.1.2 Operation

The operation of the ultraviolet light is accomplished by closing the sliding window and pressing st ¢/
locatedon the front panel. The sliding window is interlocked to the ultraviolet light so, when the sliding window is
raised, the ultraviolet light will turn off.

10.1.3 Precaution

The rays from germicidal tubes may cause a painful but temporary irritation of the eyes and reddeninglafthe
if of sufficiently high intensity, or if exposure covers a prolonged pesfddne. For this reasoayoid direct eye
and skin exposure to ultraviolet light. If exposure cannot be avoided, it is necesspergonnel to wear eye
goggles or face shields, and long sleeve gowns with rubber gloves.

Since ultraviolet rays will not penetrate ordinary glass, it is recommended that the sliding window bewloked
the ultraviolet light is on within the cabinet; or that personnel leave the cabinet face area.

10.1.4 Maintenance

OoM@316
September2023

The output of an ultraviolet light deteriorates with burning age. The useful life of the light is approximaggly
hours under specific test conditions.

NOTEBefore testing with lamp off, the light may be cleaned with a li#free cloth dampened
with alcohol or ammonia and water

It is recommended that either a time schedule éstablishedpr the tube's output be measuregeriodically,and

the tube replaced when its output falls below 40 microwatts per square centimeter or exceeds 7000 hours of
operation. Lights should be allowed to operate approximately 5 to 10 minutes (longer when the light is in low
temperatures) to warm up sufficiently before reading the output with a meter.
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References:

Energies Required to Destroy Some MicroorganidmgdJltraviolet Radiations &-€)

Microwatt Microwatt
Mold Spores seconds Protozoa seconds
per cm/2 per cm/2
Penicillum roqueforti 26,400E Paramecium 200,000(a)
Penicillium expansum 22,000
Penicillium digitiatum 88,000 Nematode Eggs 40,000(b)
Aspergillus glaucus 88,000
Aspergillus flavus 99,000 Algae 22,000(c)
Aspergillus niger 330,000
Rhizopus nigricans 220,000 Virus
Mucor racemosus A 35,200 Baceriophage (E. Coli) 6,600E
Mucor racemosus B 35,200 Tobacco Masaic 440,000
Oospora lactis 11,000 Influenze 3,400Kd)
Yeasts
Saccharomyces 13,200
ellipsoideus 17,600E
Saccharomyces cerevisiae 13,200
Brewers' yeast 6,600E
Baker's yeast 8,800
Common yeast cake 13,200
Bacteria
Streptococcus lactis 8,800
Strep. hermolyticus (alpha type) 5,500
Staphylococcus aureus 6,600E
Staphylococcus albus 5,720
Micrococcus sphaeroides 15400E
Sarcina lutea 26/400E
Pseudomonas fluorescens 7,040
Escherichia coli 7,040
Proteus vulgaris 7,480
Serratia marcescens 6,160
Bacillus subtilis 11,000
Bacillus subtilis spores 22,000
Spirillum rubrum 6,160

(@) Luckiesh, Matthew (1946) Application of Germicidal, Ethyemal and Infrared Energy, D. Van Nostrand o., New York, pfe®&58ork,
(b) Hollaender(1942) Aerobiology, A.A.A.S. (for 90% inactivatiop)162

(c) Ellis, C. and Wells, O.0. (1941) The Chemical Action of Ultraviolet Rays, Reinhold Publishing Corgl4p. 713

(d) Hollaender, A., Oliphant, J.W. (1944) The inactivation effect of monochromatic ultraviolet. Radiation on Influenzer\%ieds ifiactivation)
Jour. of Bact. 48, pp. 44454

(e) This table, "Energies Required to Destroy Some Microorganisms by Ultraviolet Radiations" com&gs$torghouse brochure entitlegl
"Westinghouse Sterilamp Germicidal Ultraviolet Tubes"
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11.0 Electrical/Environmental Requirements

111

11.2

11.3

11.4

115

11.6

11.7

OoM(0316

Electrical(Supply voltage fluctuations hto exceed + 10%)

*NU-427-400E 230VAC50/60Hz,1 Phasel0 Amps
*NU-427-600E 230VAC50/60Hz,1 Phasell Amps

*CE

Operational Performancéfor indoor use only)
Environment Temperature Rangdé0 85 F (15C- 30 C)

Environment Humidity: Maximum relative humidity 80% for temperatures up to @tecreasing linearly to
50% relative humidity at 4C.

Environment Altitude: 6562 Fee(2000 meters) maximum

Light Exposure
StandardLEDLighting @ 150 ft. candles (1614 LUX) maximum intensity.

Installation Category:2.0

Installation category (over voltage category) defineslthes| of transient over voltagehich the instrument islesigned
to withstand safely. It depends on the naturétbe electricity supply andgiover the means of voltagerotection. For
example, in CAT II, which is the category used for instruments inlatstas supplied from a supptomparable to public
mains such as hospital and research laboratories and most industrial laboratories, the expaatieht over voltage is
2500 V for a 2@ V supply and 1500 V for a 120 V supply.

Pollution Degree:2.0

Pollution degree describes the amount of conductive pollution present in the operating environment. Pollution degree 2
assumes that normally only nesonductive pollution such as dust occurs with the exception of occasionaluctivity

caused by condensation.

Chemical Exposure
Chemical exposure should be limited to antibacterial surface disinfectants used for cleaning and disinfJ&Hiof-
CHLORINATED OR HALOGEN MATERIALS IN THE CABINET MAY DAMAGE STAIBHESBeSTEEL.
decontamination can be accomplished by rmondensing gas or vapor Paraformaldehyde, Hydrogen Pertildeiing
NSF/ANSI 49, AnneR (formerly Annex G).

EMC Performance (classified for light industrial)
Emission€£N61326
Immunity EN61326
Class A equipment is intended for use in an industrial environment. In
the documentation for the user, a statement shall be included drawing
AWA RN | NG attention to the_ fact that .th_ejre may be potgntial difficulties in ensuring
electromagnetic compatibility in other environments, due to conducted
as well as radiated disturbances.

September2023
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12.0 Disposal and Recycle

Cabinets that are no longer in use and are ready for disposal contain reusable materials. ALL components with the
exception of the HEPA filters may be disposed and/or recycled after they are known to be properly disinfected.

Note: Follow all local, state and federal guidelines for disposal of HEPA filter solid waste

BIOHAZARD

Prior to any disassembly for disposal, the cabinet mustderontaminated.
A CAUTION

4N
Q Cg RECYCLE

LEAD FREE
Component Material
Base Cabinet Stainless Steel
Front Grill Stainless Steel
Worksurface Stainless Steel
Window Faring Stainless Steel
Window Glides HDPE
Window Safety Glass
Window Frame Stainless Steel
Front Service Panel Painted Steel
Front Decorative Panel Painted Steel
Control Center Painted Steel
Supply Diffuser Aluminum
Exhaust Filter Aluminum
HEPA Filter Frames Painted Steel
Hepex Bag PVC
Blower Wheel & Housing Steel
Motor Various Steel/Copper
Printed Wiring Assembly Lead Fredlectronic
Wire PVC Coated Copper
Ballasts Various Steel, Electronic
Armrest PVQor Stainless Steel
Connectors Nylon
Hardware Stainless Steel and Steel

Note: Material type can be verified with use of a magnet with stainless asmdminum being nommagnetic
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