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Proprietary Notice
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Introduction

Note: Priorto installing any AirFogproduct carefullyREADthroughthis entire guide, it A
containsvaluableinformation, whichwill assistin all aspectsof the installation.

Applicability

Thisdocumentis applicableto all Nortec AirFogsystemcomponentspurchasedafter February
2004. If the designerhas existingsystemcomponentspurchasedprior to February2004, the
Nortec TechnicalServiceDepartmentshould be consultedto determine compatibility with the
newerequipment, parts and externalinterfaces.

AirFogHumidifiers

Nortec AirFogsystemsuse the nozzlehumidification technologyof injecting droplets of cold
water directly into the air. Thismethod of humidification has the followingadvantagesover
steam humidification:

1 Lowerfrequencyof maintenance.

1 Systemsare mainlymechanical(water pipesand air pressure)with onlya 24 VAVpower
requirementin the control panel.

A0 nmo sair anolingbenefit due to latent heat of vaporizationextractingheat from the air.
Maintenanceis primarilyfocusedon keepingthe air compressoroperational.
Changeof componentsis fast and requiresminimal systemdisassembly.

AirFog Family of Products

TheAirFogfamily is Nortecmost advancedadiabatic humidifiers. Thereare groupsof products
that fall in this family: applied productsand packagedproducts.

Theapplied productsgroupdescribessystemsthat are tailored specificallyfor each application:

1 AFENozzlesystemsuse compressedsubsonicair flows and waterto create a fine mist that
is sprayeddirectlyinto a space.

Thepackagedproductsgroupdescribessystemsthat are readyto operate out of the box,and
need onlybe connectedto power,air, and water. Theseproductsinclude:

1 AFEMini: Systemsare wall mounted and have 1 or 2 AFEnozzles.

1 AFEOcto:Systemsare ceilingmounted and availablein many configurationsincluding
modulatingversions,and have between3 and 8 AFEnozzles.

Thismanual describesthe installation, operation,and maintenanceof all AFE Mini and Octo
systems.

AFEPrinciple of Operation

The AFEnozzleusesair flow and the Bernoulliprinciple to siphonwater out of zero psig
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water distribution pipes. Increasesin air velocity (byincreasingair pressure)will increasethe
vacuumpressureand increasethe rate that wateris siphonedinto the nozzle.Asthe water
exitsthe nozzleit is brokendowninto a fine mist by a shearingaction created by the
compressedair. Increasesin air supplypressurealso meansthat the exitingmixedflow is at
a highervelocity.

SinceAFEnozzlesystemsuse a zeropsigwater pressurefeed network, the water feed
systemand nozzlesat the same height as the water pressurereductionregulator (vacuum
valve).Valleysor peaksin altitude will adverselyaffect performanceand in some caseswill
preventthe nozzlesfrom producingany output. If obstructionspreventstraightlevel piping,
the water and air network deliverypipes must be routed under the obstruction. It is vital that
the water pipes, downstreamof the vacuumvalve,neverbe elevated higherthan the nozzles.

General AirFog Technical Considerations

Adiabatic Cooling Phenomena

Thereare no heatingelementsinanyof N o r t ArEoghsimidifiers. Wateris injected directly
into the air at the temperatureit is supplied. Asthe droplets evaporatethey extractsensible
from the surroundingair at a rate of approximatelyl,000 BTUper pound of water evaporated.
Thiscausesthe temperature of the air to decrease,meaningthat both humidity and coolingare
providedsimultaneously. Thiscould be a significantenergysavingtechnique if mechanical
coolingis required. Sincehumidificationis most often required whenthe exterioratmospheric
temperatureis belowroomtemperature,there is a necessityto warmthe air either prior to
addition of the water droplets or after absorptionof the dropletsinto the air. Itis recommended
to add the moisture after the air is heated as this dramaticallyreducesthe time and distance
taken for the water dropletsto evaporate.

Humidification Zones (In Space Applications)

Themovementof humidity througha spaceis veryrapid. In applicationswhereaccurate
humidity controlis essential, it is important that the structure be reasonablyair-tight, well
insulated, and have goodvaporbarriers, to preventhumidity from escapingto the outside. If a
large amount of infiltration or exfiltration is encounteredit may be necessaryto oversizethe
systemto compensatefor this.

AFEsystemsare frequentlyused in large factoryapplicationsfor dust and static suppression.
Oftenthese structures havelarge doorsopenfor loadingand unloadingof goods. Keeping
doorsclosed,exceptwhenneededfor movementof goods,canimprovethe performanceof the
humidification systemby containinghumidity levelswithin the space.

Absorption Distance

Watermist sprayedby the AFEnozzlerequiresa certain distanceto be absorbedbythe air.
Absorptiondistanceis affected by manyfactors includingtemperature, existinghumidity levels
and air pressure. However,in generalincreasingthe air pressure(and hencethe water flow)to
the nozzlewill increasethe absorptiondistance since more water is being sprayed. It is
important to followthe clearancesin this guideto preventthe accidentalwetting of structures
ormachinery.
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CompressedAir

Nortec AirFogsystemsuse compressedair as the control fluid. Compressedair is providedby a
compressor(suppliedby others)or seriesof compressors. Themodularapproachto the Nortec
AirFogsystemspermits the designerto considerthe costimplications of usingmultiple smaller
horsepowercompressorsrather than one verylarge compressor. Byusinga multiple
compressordesignsolution, systemreliability is increased, maintenanceis possiblewithout
shutting downall zones,and capital costis often reduced.

It is recommendedthat air free of oil and moisture (control quality air) be used with AirFog
systems. Allair compressorswill produce moisture, which must be removedusinga
refrigeratedair dryer. Excessiveamounts of water in the air lines will reducenozzle
performance,and in extremecaseswill preventthe nozzlefrom producingany mist. Oilmust
alsobe removedfrom the compressedair throughthe use of oil removalfilters.

Airpressureloss can be managedby reductionin the air pipe length, elimination of
unnecessaryelbows,valvesand flow restrictions, increasingthe diameter of the primary
deliverypipe to the zonesand elimination of leaks.

Water Quality

AirFogAFEnozzlesare controlledfrom 316 stainlesssteel and can be used with potable,
reverseosmosis,and deionizedwater types. Potablewater containsdissolvedmineralsthat will
precipitate out of the water in the form of dust as the water evaporates. Thesemineralsare
usuallynot harmful to the occupantsof a spaceor to pressessuch as woodworking, printing,
paper, storagefacilities, etc., however,clean area applicationssuch as computerrooms,
electronicsmanufacturing,laboratories,paint, or fired finish areasmaybe adverselyaffected
by mineral dusting. Inthese casesNortecrecommendsthe use of reverseosmaosisor
deionizationsystemsto reducethe mineral content of the water before it entersthe humidifier.

If youhave questionsregardingthe suitability of the water for yourapplication, please contact
the designengineeror yourlocal Nortecrepresentative.

Installation Toolsand Equipment

Thedesignershould have alreadyprovideddrawingsof the proposedAirFoghumidification
systemphysicallayout. Thesedrawingsand parts list should clearlyidentify the system
componentsby name and part number, physicalspacing,zoneidentification and commentson
nozzlelocation and pointing directions.

Duringinstallation there will be a requirementto:

1 Attachmountingbracketsto walls, ceilingsor other structures, which may be higherthan six
feet off the floor.

1 Cutandjoin copper,stainlesssteel or plastic pipe using standard plumbingjoining
techniques.

1 Connectlow voltagewiringto the control panel.
Connectplastic tubing.

1 Theinstaller should have all the tools and be certified to performthese plumbing, mounting
and electricaltasks.
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Parts

Apatrts list should be included with the drawingsdevelopedby the designer. Not all the
necessaryparts are providedby Nortec. Thefollowingparts are supplied by others:

T

Pipe,elbows,pipe hangerand mounting hardwarefor inside HVYAQunits, THoints, pipe size
adapters, Teflonsealingtape and other plumbing suppliesfrom a local plumbing supplier.
Pipematerial is either copper, stainlesssteel or plastic and should be specifiedon the
designerproduceddrawings.

Wirefor the electricalconnectionsis 18 gaugestandard insulation, whichcan carry 24 Volts
ACat 1 amp. Thiswire can be purchasedfrom most electrical suppliers.

Nails, screws,bolts, threadedrods, anchors,rivets etc. to attach mounting bracketsto the
structure. Thefastenersusedwill dependon the material usedin the mountingsurface.

Insulationfor the cold water pipe feedingthe systemis requiredto preventwater vaporfrom
condensingand drippingon other structures, machines,personnelor materials.

TheNortecsuppliedparts shouldbe checkedagainstthed e s i gdnawing8asd parts list
to ensurethe correctquantity of the correctpart numbersare available.
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Installation

NozzleSystem Layout

If a drawingfor the proposedsystemwas not supplied,then it is recommendedthat one be
created prior to installing the system. Withreferenceto the AirFogEngineeringManual, review
the site wherethe nozzlesystemis to be installed. Thelocation of equipment,lights, pillars and
other structures should be drawnon the floor plans. Theproperselectionand location of the
nozzlesis verydependentuponthese obstructions. Figurel: TypicalNozzleLayout,can be
used as a guide for identifyingthe variouscomponentsused with a system.

Thesupplyand feed lines for the systemshould be kept in straight unobstructedlines where
possible. Airand water distribution network pipes are to be installed level alongwalls, pillars or
hung from the ceiling. Avoidplacingthe lines overtop of equipmentand other areas, whichwill
make it difficult to gainaccessat a later date. If the lines haveto be routed around an obstacle
suchas a beam, alwaysgo underthe obstacle,neveroverit.

Air Water * Vacuum Valve
* Primary Water (Pilot Water Regulator
Pressure Control Section for AFE System)
{Optional)

* Pilot Operated
Air Regulator

. Main Water
1/2" Copper Piping
Type "L” or Rigid
Plastic Piping

(by others) Primary Air

Pressure Control
Section
(Optional)

1/4” Polytube
Control Lines

Main Air

* Supplied by NORTEC

Typical nozzle layout for wall mounted system

Figure 1: Typical NozzleLayoutfor Wall Mounted System

AirFoglnstallation Manual | 5



Main Air Supply

-

® ® O ® O TT OO BB
Y E—

-

ok

o

I )

I
==
1

——
-
-

£

L ® &0 O ®

I
L

,Wj_w

® OO ® @

,M_‘_W

® ® 0 ®®

Hé—DR-2—

o
b
P
&g
44
40
.m
.'

Pllotreguliatorusedto =
boost pilot control signal to

the four zones \ Tap off main supply
Install as closeto control I Air line use min.
panel as possible. 3/8” 1.D. copper or
Control plastic line.
Panel

\!

—“l——[}E—, Primary Water Pressure Control D Vacuurn Valve
? .
-m—pg— Primary Air Pressure Control _@_ Pilot Air Regulator

- Ball Valve Q:J) Nozzle
+4&- Ball Valve Water Side Pilot Line

Figure 2: Multi Zone Layout

6 | AirFoglnstallation Manual

-



Zones

Introduction

It may be necessaryto break downthe spaceto be humidified into zones. Limitation of the
control devicesand maximumrun of feed piping may indicate the need for multiple zones.
Referto the Engineeringmanual for detailed limitation of components. Upto four zonescan be
controlledfrom one control panel, additional zonescan be added with the use of a pilot air
regulatoracting as a volume boosterfor the pilot signal. SeeFigure2: Multiple ZoneLayout.

SupplyFeedLines

Main supplylines connectingto the systemmust be sizedto handle systemflow volumesand
pressures. Connectionsto each zoneshould have anisolation valveinstalled by usinga
NORTEGupplied primary pressurecontrol sectionas illustrated in Figure3: Waterand AirLine
PressureControl. Primaryair pressurefeed to eachzoneshould not exceed90 psig. Water
feed pressureis not to exceed25 psigfor AFEMini and Octohardware. Supplywater pressure
is not to exceed65 psigfor AFDsystems.

Both water and air lines must be installed as per the mechanicaldrawingsusing standard
plumbingjoiningtechniques. Thespansmust not be greaterthan 5 feet without a supporting
bracket. Forlongruns of piping, expansionjoints may be neededand these joints must meet
local building codes. Whenusing Nortec supplied saddle clamps, the maximumline size for
supplyingto nozzlesis 1 1 / 10600 If saddle clampsby othersare used, pleasesizefittings to
match the pipe.

Cleaning

Manual valvesmust be installed at the ends of all lines to facilitate cleaningand drainageof
lines. Cleaningis done by temporarilyconnectingthe pipesto a compressedair sourceat one
end of the pipe. Theother end of the pipe must not be connectedto anyequipmentbut be free
to allowthe egressof foreignmatter. Caremust be taken to protect personnel,animals,
machinesor other sensitivematerial from the potentiallyhazardousand contaminatingmatter,
whichwill exit at high speedfrom the opening.

Note: Cleaningof the lines of all foreign material prior to connectingany systemcomponent
is critical, failure to maintain clean lines may void the warranty.

Mounting of Nozzles

Eachsupplied Nortecnozzlehasa 3 / 8NG16 threaded port on the under side of the nozzle
whichis usedto fasten the nozzleto a mountingbracket, as illustrated in Figure4: NozzleTo
BracketInterface or Figure5: AFENozzleCeilingMounting. If otherthan NORTEGupplied
mounting hardwareis to be used, ensure correctbolt and thread sizeis used. Nozzlescan be
mountedin anyelevationangle as water throughputcapacityis not affected by this orientation.
However AFEnozzlecapacityis sensitiveto vertical height differencesto the vacuumvalve.
Themaximumnozzleinstallation height allowableabovethe water supplylineis 1 2 (80 cm).
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Primary Air Pressure Control Section

Figure 3: Water and Air Line Pressure Control

Lag Bolts
Mounting Holes (Supplied By Others)
For 1/4" Lag Bolts Saddle Clamp

- Polytube
/ AFE Nozzle
Sad d |e///,// =
Clamp’ \@\@
Polytube

Wall Support Bracket
Figure 4: Nozzleto Bracket Interface
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Threaded Rod
/ (Supplied By Others)

Nozzle Support AFE Nozzle

Bracket \

Water Line \

To Nozzles
(By Others)

s %l Supply Lines

Pipe Hanger
(By Others)
Air Line

Installation Hardware Package

(Includes Saddle Clamps,
Adapters And Tubing.)

Figure 5: AFENozzleCeiling Mounting

Connecting Nozzles

Allthe supplied nozzleshavetwo inlet ports with pushin, quick releasestyle fittings as shownin
Figure6: QuickReleaseFittings. Thesefittings are only designedfor usewith 1 / 4@ .plastic
tubing. If otherthan Nortec suppliedtubingis to be used, it must be a high grade uniform tubing
from a reputable supplier.

TheNortec suppliedfitting usesan o+ing to seal the O.D.of the tubing and finger clampsto hold
it in place. Failureto use propersizetubing mayresultin poor sealingand cause systemfailure.
Thetubing MUSTbe cut square using a knife or plastic tube cutter rather than pliers. To
connectthe tube to the nozzlesimply push the tubing into the nozzlefitting until it reachesthe
bottom. Gentlepulling of the tube without movementis a goodindication that a proper seal has
beenmade.

Allowenoughfree tubing to permit the nozzleto swivelhorizontallyor verticallyfor future
pointingalignment.

Saddle ClampInstallation

Thetype of clamp used by Nortec,as shownin Figure7: Saddle Clamp,requiresthat the pipe
be drilled first. Drillal / 4dle squarelyinto the air and water pipes closeto eachnozzle
within2 4 @0 cm). Placethe sealinggasketon the male part of clamp, insert it into the drilled
hole, then clampit into place usingthe providedscrews. Thesaddleclamphasal / NPT
port; install either the supplied compressionfitting or another stylefitting suitable for plastic
tubing. Twosaddle clamps,one for air and one for water, are required for eachnozzle.

Note: Notto be used with DIwater. For DI water use stainless steel tee.

A




Cut-away View of Quick
Disconnect Fitting

Seal Locking Ring

1/4" Tubing

Locking Fingers
O-Ring Seal

NPT Threads

1/4" Tubing

Tubing MUST be cut PERPENDICULAR
to ensure proper seal. Use sharp knife,
not wire cutters or pliers.

Figure 6: Quick Release Fitting

Screw

Bottom
Clamp

Figure 7: Saddle Clamp
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VacuumValve

Thevacuumvalve must be centrallylocated so there are approximatelyan equal number of
nozzlesbeingfed from each of its two output ports (one on the left side and the other on the
right side). Thereis a mountingbracket suppliedwith eachvacuumvalve. Figure9: Vacuum
Valvelnterfacesillustrates the plumbinginterface details. Elevationof the valveis verycritical,
asis the positioningof the nozzles. Themaximumheight abovethe nozzlesupplyline the valve
shouldbeinstalledis 1 2 (@0 cm). Neverinstall the vacuumvalvelowerthan the nozzlewater
feedlines.

Thewater flow rate throughthis valveis limited to 24 GPH which limits the number of AFE
nozzlesit can supplyto 16. If morethan 16 nozzlesare to be installed, then the systemmust
be brokeninto zonesusing multiples of 16 (or less)nozzleswith eachzonecontrolled by its own
vacuumvalve. Onecontrol panel can control multiple zonesby 6 Tind off the single control
panelair pilot output.

Airpressurefrom the control panelis usedto openthe water safety valve permitting water to
enter the vacuumvalve,which controlsthe water feed to the nozzles. Figure8: VacuumValve
Operationexplainsthe operationof this water regulator. Thevacuumvalveassemblyhasthree
sub-components. Asillustrated in Figure9: VacuumValvelnterfaces. First,the safetyvalve
interfaces directlywith the primarywater supplyto openor close on commandfrom the control
panel. Lossof pilot air pressure (below10 psig)will automaticallyclosethis valveto prevent
water proceedingbeyondthis point. In serieswith, and downstreamof the safetyvalve,is the
water regulator. Thewater regulatoris used as the first stage of water pressurereduction. The
water regulatorreducesthe supplywater pressureto a rangebetween5 and 10 psig. Thisis
set manuallyat time of installation. Pleasenote that systemperformanceis not sensitiveto the
exactsetting as longas the pressureis within this range.

Thesecondstage of water pressurereductionis the vacuumdiaphragm,which dropsthe
pressureto ambient (0 psig). Outputis throughtwo exit ports on the undersideof the vacuum
valve. Thispermits the nozzleto draw water from the supplyas requiredrather than having
pressureforceit into the nozzle. Thesiphoningaction of the nozzleis controlled by the pilot
operatedair regulator.

Ontop of the vacuumvalveis a thumb wheeladjustmentfor adjustment of the AirFogdroplet
size. Theadjustmentchangesthe volume of water to the nozzles. Areductionin available
water for a constantair flow results in smaller dropletsand a finer spray. Thisadjustmentcan
be usedto reducethe water throughputif there is a problemwith water droplets reachingthe
floor.

Pilot Operated Air Regulator

Thepilot operatedair regulatorcontrolsthe air supplyto the nozzlesand is illustrated in Figure
10: Pilot AirRegulator. Thepilot regulatoris modulatingflow controllerrather than a simple
On/Offvalve. Thegreaterthe pilot air pressure,the greaterthe air pressurefed to the nozzle
supplynetwork. Thismeansthat the ControlPanelis able to requesta proportionalopeningof
the Air Regulatorsimply by varyingthe pilot pressure. Thereis alinear 1:1 relationshipbetween
the pilot pressureand the output pressuredrop. Apilot air pressureof 25 psig(172.5 kPa)will
drive the air regulatorto have an output of 25 psig (172.5 kPa). Apilot pressureof 50 psigwill
drive the air regulatorto have an output of 50 psig. Thepilot air pressurerangeis from 0 to 70

psig.
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Thefour ports on the pilot operatedair regulatorare the pilot air pressureinput from the control
panel, the primaryair supplyinput feed, the output air feed to the nozzlesand to gaugeport
usedto feed pilot signalto the water regulator. Thereare no manual adjustmentsrequired.

Install the pilot air regulatoron the feed line before the nozzlesby splicinginto the air feed line
to the nozzles. SeeFigurel11l: Pilot Air Regulatorinstallation. Ensurethe proper flow direction
wheninstalling this device.
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Air Compressor

Compressed air exits the nozzles
creating a vacuum on the water
side. The negative pressure pulls
the VV diaphragm down, opening
the water valve.

Air Compressor

As the pressurised water enters the
VV chamber it pushes up on the
diaphram closing the water valve.

During normal operation the
vacuum valve will cycle between
the open and closed state.

Figure 8: Vacuum Valve Operation

Wyall Bracket With
1/4" Mounting Holes

Outlet Connection
Plastic 3/8" O D.
Tube Connection Pressure Regulator

Set To 5-7 PSIG

Pressure Gauge

Fine Adjustment
Knob

Pilot Inlet /

Connection

14" O.D. Tube ‘water Inlet
Connection
3/8" O.D. Tube

View from above showing Fine
Adjustment Knob and VWall Bracket

Figure 9: VacuumValveInterfaces
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Outlet Port

Pilot Operated
Air Regulator

Pilot Line from Control Panel

Figure 10: Pilot Air Regulator
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Primary Air Pressure Control

Theprimaryair pressurecontrol section (with the shutoff valve)is connectedto the air
compressoror the compressedair sourceas specifiedin the Designerproduceddrawings. See
Figurel2: PrimaryAir PressureControlSection.

Primary Water Pressure Control

Theprimarywater pressurecontrol section connectsthe main water supply. Theshutoff valve
end of sectionis the inlet. Thegaugeend of the sectionis joined to the water inlet of the
vacuumvalvefor AFEsystems. SeeFigurel3: PrimaryWaterPressureControlSection.

Control Panel

Boltthe paneldirectlyto the surface throughthe mounting holes. Placethe panellevelagainst
the surface and mark locationsfor holesto be drilled. Removethe paneland drill 2 holes (hole
sizeto match field suppliedlag bolts and anchors). Placepanel overthe holesand secureit
usingbolts.

Electrical Wiring

Electricalconnectionsof the control panel use 18 gawire for all externalwiring. Thecontrol
panel requires24 VACwhichis providedbythe Nortec supplied step downtransformer (120
VAQo 24 VAC).Thetransformerplugsinto any standard 120 VACoutlet that must be located
within 6 @sixfeet) of the control panel. Poweris connectedto the low voltageterminal trip
located inside the panelasillustrated in Figure16: ControlPanelTerminalStrip Interfaces.
Controlpanelsare supplied by Nortecin two configurations. Thefirst is for use with systemsthat
are designedto operate with onlyan On/Off humidistat and the secondis designedto operate
with a modulation controller. Withinthe control panelthere is a 7 point terminal block,
terminals 6 & 7 are for powervoltage24 VAC.Awiringdiagramis providedwith each control
panel. Both control panelsreserveterminals 1 & 2 are for on/ off control wiringwhichmaybe a
simple humidistat, a relayfor remote operationor other interlock devices(dry make break
contacts).

Modulationcontrolled systemsuse terminal 3, 4 & 5 on the 7 terminal block strip as follows:
terminal 3 is to be connectedto the 0 +términal on the controller,terminal 4 is to be connected
to the 0-0terminal on the controllerand terminal 5 is for 24 VACsupplyto the controller. Thisis
illustrated in Figure15: ControlPanelTerminalStrip Interfaces.
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1/2" FNPT 1/4 Turn Shut Off Valve

1/2" NPT Brass Union

Air Regulator

1/2" NPT
Brass Union

Filter (optional)

Figure 12: Primary Air Pressure Control Section

Shut Off Valve

1/2" NPT
Brass Union
Pressure Gauge
0-100 PSIG
1/2" NPT
1/2" FNPT Brass Union
1/2" FNPT

Brass "Y" Type
Strainer 1/2" NPT

Figure 13: Primary Water Pressure Control Section
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