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About LUFT

LUFT manufacturesair handlingunitsandsystemsaunderthed [ | Brénéat hightechnology andin
conformance with international standards at its plant in . | f P {T&keyj\With an enclosed
manufacturingspaceof 25,000m2 andits R&Dcenter.Utility modelsand patentsof all product designs
NS NBIAAGSNBR G2 [dFiGara ! o

LUFTair handlingunits are designedwith innovativetechnologiesand manufacturingstandardson

the basisof the & 9 1886Ventilationfor buildings. Air handlingdzy” Astaidard.

¢KS RSaA3aya 6SNB olaSR 2y (G(KS 9b wmonpDESIGMID ™
ventilationdzy” AdfithegEuropearlnionenergycommissiorcriteria.

[ dZFGara ! A& GKS YFAY AYLX SYSyilGA2y RADUGBHR 6
origin,and hasembracedasits visionthe manufacturingof durableunits with highcorrosion resistance

for all its products and services.

LUFT Air Handling Unit/ About LUE

Thesoftware,hardware, and platforms required for LUFT automasigstemsaremanufacturedby the
company inhouse.
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w Comfort, Hygiene,and Industrial Modular Air HandlingUnits
w CompactAir HandlingUnits

w Industrial Paint ShopAir HandlingUnits

w Heat Recoverynits

w KitchenEcologyUnits
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>>ABOUTUFT

RN ‘ - LUFTAIr HandlingUnit manufacturingmethodsincludemanufacturingprocesseglanned on
L IR N ,, e B S DY d 3 i A the basisof the LeanManufacturing Method. Thisenablesthe manufactureof productsthat
B : — fully meet the O dza (i 2 M@iEReénts that are deliveredon time, and that have a
maximumprice/performancevalueto be manufacturedwith a minimumwasteobjective.
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The Lean Manufacturing  Method

LUFTAIr HandlingUnitsare manufacturedat our .
factory with an indoor area of 25,000 nm?, based on Lean
Manufacturinglechniqued.eanManufacturingsamanu

facturing philosophywhich aimsto systematicallyelimina te
those activities that consume time and resources during
manufacturingprocessesput generate no added value in
exchangeln the leanmanufacturingohilosophyall opera tions
without added value are considered wasteful.

6 | LuftHVACTechnologies

by-Rd@ N‘]‘heaim is to eliminate or minimalisethis waste.In gene ral

terms, these wasteful operations can include defective
manufacturing,over-production, inventory, unnecessary

work, transportation,motion, and waiting.

Accordingto lean philosophy,all work that doesnot create
valuefor the customer,or in other words, all work that the
customerdoesnot want to payfor shouldbe eliminatedor
minimised.

@ Trouble -Free Manufacturing

The objective is to manufacture products without any prob-
lems. Defective manufacturingand/or repair of products is
wasteful. Whena manufacturedproduct doesnot conform to
technical specifications,it must be scrapped.In case of
defective manufacturing,the product requires repair. Both
resultin lossof time andmoneyfor companies.

Minimum  Stock

Anything stored in larger quantities than needed for

manufacturing is a waste. Stocks of excess raw matdsi,
semifinished products, and products cause costs to
increasedue to storageoperations,aswell asa failure to
detecterrorsin time. Collectionof semiinishedproducts in
work stations, and discoveringthem to be faulty in the
subsequentvork stationcausedossof time andmoney.

Ay
LY Minimum Transportation

Transporof unnecessargquipment,raw materials,se- mi-
finished products,and productsis wasteful. Unneces sary

conveyance of materials and information between

locations, excessivetransport distancescausedby incor-

Order -Based Manufacturing

Manufacturing more than the required quantity of prodcts
or manufacturing products earlier than neededvissteful.
Manufacturing more than customer demandeads to
increasing stocks. Furthermore, more informatiomand
documentghanareneeded that do not createvalue for the
customer are also a waste of manufacturing.

"
L ¥4 Efficient Operations

The objective is to maintain high efficiencyin eachwork step.
Work stepsthat do not create added value and/or transae
tionsthat do not addvaluefor the customerare wasteful. All
work carried out during the processof manufacturingthe unit
and delivering it to the customer should be cleared of
unnecessargperations.Thecomplexityof processeshould be
eliminatedaswell asexcessiveontrolandapprovalsteps.

‘$ Planned Motion

Unnecessary movement of people that are caused by a

poorly organizedwork environmentis wasteful. Keeping
frequently used materials far from the work space, actitimet
arenot includedin the work descriptionandseare hingfor

rect design of manufacturing space, and circulation of misplacedilesandtools neededin the officeen- vironment
documents frequently and over long distances are among are a waste of motion.

significant items of waste.

——
Zero Waiting Time

Waitingfor the machineto finishits taskand/or waiting for repairsis wasteful. It is alsowastefulto wait for informa: tion or
wait for aperson.Thepreparationtimesprior to startof manufacturingarealsoexamplef wastefulwaiting.

LUFT Air Handling Unit manufacturing methods include manufacturing processes planned on the basis of the Lean

ManufacturingMethod. Thisenablesthe manufactureof productsthat fully meet the O dz& (i 2 r&tSindd@eats that are
deliveredon time, and that have a maximumprice/performancevalueto be manufacturedwith a minimum waste

objective.

LuftHVACH echnologies?

-
LL
)
—
)

3
@]
Q
<
~
=
=

o]
()]

£

T
c
0]

I
=
<
>
-l




[
LL
o]
-
)
>
o
£9)
<
~

LUFT Air Handling Uni

>>ABOUTUFT

Quality Policy

TheLUFTair handling unit factory and all manufacturing processes have been certified as nadleting
currentrequirementsof ISC9001¢ 2015.

ISO 9001 Management System

The 1SO 9001 standarés the norm reg
ulating the conditions that must be im
plemented while establishing the Quality
Management System,where the enterprise
implementing its processesin conformance
with the specifiedconditionsare subjected to
certification audits.

ThelS0O9001 systemis reviewed by ISO(The
International Organization for Standardiza
tion) every5 years.After the partiesreacha de-
cision basedon thoughts, opinions, and needs,
the standardis publishedonce againwith the
necessaryevisions.

The ISO 14001 Environmental Management System

Allproductsmanufacturedat theLUFRirhand ling
unit factoryarelSOL4001certifiedasmini- mising
environmental damage, reducing cosumption
of natural resources,and constantly improving
environmentalperformancein ma- nufacturing
operationswithin the framework of compliance
requirements.

Benefits of the ISO 1400Environmental

Management System:

w Increasingompliancewith nationaland/or in-
ternationallegislation

w Improvingenvironmentalperformance

w Providingbenefits for competition in internal
markets

® Improvingthe O 2 Y Lregiiatdandmarket
share

w Reducingostsandincreasingefficiencythrough
developmeniof costcontrol

w Reducingevents which result in liability through
preparednessn the face of emergenciesand ac
cidents

w Taking pollution under control starting from the
source

8 | LuftHVACTechnologies

w Facilitatingthe processof acquiring permits and
authorizations

 Ensuringacceptanceén the globalmarket,since ISO
4001is a commonlanguagethat is known and
usedin the wholeworld

w¢KS SY@FANRYYSyllt
rationsandenvironmentatiskscanbedetermi ned
andkept undercontrol, thus reducingfactors which
havea detrimentaleffecton the environ ment.

w Costsresulting from environmental impacts are re-
duced.

w Compliancewith relevant laws and legislation is
achieved.

w Environmentaleffects that can occur during
emergenciesare reduced or completely elimina
ted.

 The environmental managementsystem can be
demonstratedo be compliantwith legislationand
regulationgto legalauthoritiesby virtue of the SO
14001Certificate.

w Environmentahwarenes®f employeesncrea ses
throughtraining.

w Resourceareusedefficiently.
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ISO 18001 OHSAS

1SO 18001 OHSASOccupationalHealth and Safety
System)is usedas a tool to systematicallyaddress
and constantly improve occupational healthand
safety operations in manufacturingprocessesof
products manufactured in the LUFT air handling
unit factory, in accordance with our compae Q a
general strategies. With the OHS system, the
responsibilities of our employees, management,
andauditorshavebeenclearlyidentified, andthe

participation of employeeswas achieved.LUFThas
fulfiled these requirementsand been awarded ISO
180010HSASertification.

Benefits of the OHSAS 18001 Occupatiohkalth

andSafetyManagementSystem

w Providesa framework for the managementof
OccupationalHealth and Occupational Safety
responsibilities

w Employeesre trained on occupationahealth

ISO 10002 OHSAS

LUFThasestablisheda managemensystemin its
manufacturingplant which regulateshow to
manage the processafter receivinga cus
tomer complaint,the waysof transforminga

customer dissatisfactionarising from the com-
plaintto satisfactionandwhichaimsto servethe
customerbeyondthe O dzi (i 2eXpSdaldians;
andhasbeenawardedthis certificate.

Benefitsof ISO10002

w The information which is obtained through
handling complaints can lead to improve:
ment of products and processesand when
complaints are addressed in a suitable
manner,the O 2 Y LJ rgpit&ian can be
improved regardlessof its size,venue,and
industry. The value of this standard -be
comeseven more evident sinceit assures
the market of consistenthandling of com-
plaints.

w An effective and efficient processof han
dling complaints reflects the needs of
companiesand of buyers purchasingthese
products.

w Handling of complaints through a process
canraisecustomersatisfaction.

andsafetyandtheir awarenes®f the subjectsis
raised

 Authoritiesandresponsibilitiesvithin the com
panyareidentified

w Ensuresyour compliancewith relevantlabor
laws

w ldentifies areas of risks which impact health and

safetyin yourcompany
w Reducesvork accidentscreatesa safework en-

vironment

w Plansandproceduresare developedfor emer
gencies

 Ensuregonstantimprovement

® Hasaninternationalmanagemensystem

 Providesa better work environment

 Raisegfficiency

 Enableslemonstratingthe O 2 Y LJ- ayla¥eQ a
nessof occupationabafetyto authorities

 In caseswhere the customeris not satisfied,
encouragindgeedbackincludingcomplaintscan
offer opportunities for preserving or in-
creasingustomerloyaltyandapprovaland

increasanternationalcompetitivecapacity.

w It can give the complainant access to an
open and responsibleprocessfor handling
complaints.

w It canincreasethe O 2 Y LJ afiilyQesolve
complaintsin a consistentand systematic
manner,andin afashionthat will satisfy the
complainantandthe company.

wLG OFry AyONBFrasS GKkS
identify complaintsand eliminatethe caus es
leadingto the complaintsandthusim- prove
companyoperations.

w It can assistthe companyin developinga
customeroriented approach for resolving
complaints,and for encouragingits employ
ees to develop their capabilities of working
with customers.

w It providesa foundation for constant review
and analysis of processes of handling €eom
plaints, resolving complaints, and process
improvements.

mvcenaT
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>>ABOUTUFT

Performance
Air Handling Units According

Mechanical

Specifications  of
to EN 1886

LUFT-Q Quality Brand

Allmanufacturingorocesses$or LUFTAIr HandlingUnitsare securedunderquality processeswhich

. . 1 can be monitored. The processbeginswith raw material controls,and concludeswith a Field
Mechanical Strength of Casing | Good Bad Quiality Control performedafter the productshavebeeninstalledon site. Productsin projects LU FT- o
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" § which have successfully completed this process fulfill the requirements of theQ @RiRlityBrand, Q ua lit S stem
Mechanical strength of the air handling unit frame is measured in terms of é andareplacedwithin the scopeof afull scalewarrantyfor 5 years. y oy
deflection (mm/m) at design conditionsThis test measures permanent -de z
formation. Productsare classifiedas D1<4<D2<10<D&nm/m) accordingto *
measuredesults.D1isthe bestclass. ; >
0 4 10 mm/m

Casing Air Leakage

Theseaaretestswherethe amountof possibleair

leakage from the air handling unit casingnder
g - g g o . 400 Pa.negativeand 700.F.>apositivepres sureis ST .
: -
- - i | : - K @nties 400 Pa CONTROL CONTROL
- - i i negative pressure, and L1<0.22<1.2<0.63<L.3<1.90

oy s O G5 0,5,4 lfgz oy sy O T K Enifen 4700 Papositive pressure.L1is the

bestclass.
ZE
Elag Filter Bypass Leakage

Thermal Transmittance Test =

QUALITY QUALITY

-
)
>
o
£9)
<
~

Classification is made on the basis of the percentage of thioair
passing unfiltered from the air handling unit filter franueder400
Pa positive pressure to total air flow. The classes are

10 |LuftHVACTechnologies

Thisis the test and classificatiorfor determiningthe thermaltransmit tance
of the air handlingunit casingand panel structure. Testsare carried out by
maintaininga temperaturedifferenceof 20 K betweenthe air han- dling unit

CONTROL

CONTROL

|_
L
)
-
)
3
o)
o)
<
S~
o — . . . H
g F9<0,5<F8<1<F7<2<F6<4<HK3g Fisthe bestclass. interior and exterior, and a 0.1 m/s air velocity over the exterisurface. The ‘c
o classes are T1<0.5<T2<1<T3<1,4<T4<2<T5. Tl is the best -
3
(0)]
.E clasg L
'g 5 Good Bad S
© Q - Good Bad c
I i 8 T
4= 0 4
< - | | g , £
£ & | : ; s Input Quality Control <
% E | i G| 0 L b ——————————— s II
= 2,0 4,0 % i 3
2
O 05 3R 1F B0 Wie%) Allmaterialsusedin the manufacturingof LUFTAIr HandlingUnits have Input Quality ControPoints:
L. TechnicaBpecificationshat meet the requirementsof the LUFTQ  Check ofvhether theordered produchasarrived
Thermal Bridging Test Quality Brand. These specifications stipulate all Tech@ipatifications Checlof whetherallof the LINE Rtdebricabgecificationdiave
.................................................................................................................................................. A, Of the productsthat are COVeredby the 5 Year\NarTanty Productﬂhat do beenmet
) . ) t meetth iteri t usedin LUFTAIr HardlingUnits.All products titycheck
Thisis a test which determinesand classifiegshermal bridgesthat may occurbetween the | Good Bad 1o mee_ esecrieraarenc }Jse " d ) erg. : p @ Quantitye ec.
o ) ) . ) . . . S are subjectedto Input Quality Control on an individual basis before ® Checlof physicadamage
interior and exterior environmentof the air handlingunit casingThecalculationis basedon & . ) o :
. . . . . i enteringthe warehouseProductshat failto meetcriteriacannotenter  Check ofmechanicatlamage
those points with the highesttemperatureon the exterior surfacewherethe temperature TB5 TB4 TB3 TB2 | the facto Chedlof bil
differencebetweenthe internal and externalenvironmentis 20 K. Agood classindicatesa 3 ! ! . - Y- w heciorbr
1 ) 1 ]
low condensatioriskon the air handlingunit casingTheclassesre TB5<0.3<TB4<0.45<T £ A ! ! !
1 1 ] 1] [
B3<0.6<TB2<0.75<TB1%Blisthe bestclass. HE H H ; >
0 03 045 06 075 1,0 kb

LuftHVACT echnologiesj_l
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Operation Process Quality Control

Process Quality Control

Quality Control Proceduresthat are to
be performed during operational pro-
cessesmust proceed without problems
for LUFTQ 5 year full warranty to con-

LUFTAIr Handling Unit manufacturing stages comprise

three main stages which are the Raw Materials
Handling Process, Intermediate Product Preparation
Process, and the Final Assembly Manufacturing

[
LL
o]
-
)
>
o
£9)
<
S~

Process.ProcessQuality Control Procedureshave been

defined for all these main stages,and their subordinate
stages,with controls being implemented at each stage,
which prevent the product from entering a subsequent
stagein caseof anyfailureto meetcriteria.Inthisway, the

manufacturing is completed by achieving tbptimum

point in the Quality Time- Cost triangle aghe process
reacheghe endproduct.

ProcesgQuality Control Points:

w Checlof whethersheetmetal partshavebeen
manufacturedwithin tolerancelimits

w Checlof whether semifinishedproductshave
beenmanufacturedwithin tolerancelimits

w Checlof whetherthe fan-motor assembhhas
beenmanufacturedwithin tolerancelimits

w Checlof whetherAir HandlingJnit Sectiondave
beenmanufacturedwithin tolerancelimits

w Checlof whethersectionshavebeen

manufacturedn compliancewith the directions
andtechnicalspecificationstatedwith the order.

w Mechanicalchecksare conducted on the filter
mechanisms.

w Airhandlingunit sectionsareplacedunderpositive and
negativepressure,and checkedfor air leaksus- ing
smoketests.

w TheLINE R bizbdatiabelsare checked.

12 |LuftHVACTechnologies

Asperthe standardsof the 5 yearwarrantyof the LUFTQ QualityBrand, on

w Checlof suitabilityof the systemsupplyinghe Air HandlingUnit
with power

w Checlof suitabilityof the control unit of the Air HandlingJnit
automationsystem

w Ifthe unitisequippedwith anElectricaHeater,checkof whetherthe
suitablesafetymeasureshavebeentakenin the supplysystem

tinue. The most important point in this
processis the timely executionof peri-
odical maintenance,and the spare parts
that meet technical values specifiedin
the LUFIQ Quality Brand.

Unit data are constantlyrelayedto LUFT
IOT platforms over the LUFTAutoma
tion and the 10T system,and reports are
tracked.

Furthermore, periodical maintenance
data are logged on the chip equipped
servicecardsfound on unit, and auto-
matic reporting is performed for im
minent service times and equipment
whichneedreplacing.

Factory Acceptance Test (FAT)

LUFTguaranteesthat LUFTair handling units shall be

-E Final Qua“ty Control siteinstallationof all LUFTAIr HandlingUnitsare performedby manufactured to meet all customer requests and
B B LUFTASteamsor teamsauthorizedby LUFTAS After the installation, both projectdetails.Tothis end,the FATtestis carriedout for
g’ the air handlingunit, andthe air handlingunit supportsystemsinstallation products when requested, to ensure customer sat
% Productghat passhroughthe Input QualityControl and arecheckedProductsthat completeall theseprocesseswithout problems isfaction. Detailed tests are performed under the fol-
c Process Quality Control points without any prolems aregiventhe LUFTQ QualityBrandandarecoveredoy a5 yearfull range lowingheadingsaspart of the FATtest, andthe results are
g are checkedwhile they are in operationat the Final warranty.FieldQualityControlPoints: reported.
= Quality Control point. Theseoperationaltests check
< the following points. w Checlof adequatemaintenanceclearancesequiredfor servicinghe w Air FlowRate- ExternaPressurdest
E unit w VibrationTest
3 w Mechanicathecksare conductedon the FanMotor w Checlof assemblylearancesequiredfor air ductsto be connectedto w Testof MaterialsAccordingo DesigrandSelection
block. air intake and discharge points Outputs
w Workingpressurevaluesareformed,andthe current w Checlof whetherthe pipeworkfor the conditionedwater suppliedto w Testof Dimension®f UnitsAccordingo the
drawnbythe air handlingunit ischecked. heating and cooling systems have been connected properly ApprovalFile
w Vibrationbalancecontrolsare performed. w Checlof whetherthe floor on whichthe unit will be installedislevel  RurnTest

w Checks of Warning, Information, and Directional
Labels

w Packagingnd ShippingChecks

w Check®f AccessorieandSpeciaCustomer
Requirements

w AutomationSystemChecks

LuftHVACT echnologiesj.S
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>>ABOUTUFT

Software Infrastructure

All processes pertaining to the design, manufacture, and shipment of the LUFT air handling unit areutarvied
integratedsoftwaresystems.

LUFT AHU Selection Software

LUFTAIr HandlingUnit designscanbe performedin an easy,quick,andtrouble-free wayusingthe LUFT

AHUSelectiorSoftware GeneraFeaturef the LUFTAHUSelectiorsoftwareareasfollows:
w Theability to accesshe softwareonlinefrom anywherein the world
w Thesketchof the designedair handlingunit is createdsimultaneouslyandcanbe printed after- SelectionSoftware

wards in dxf or 3D format.

w Atechnicalreport is prepareddescribingall technicalspecification®f the air handlingunit selected.

w Usingthe selectionsoftware,selectionanddesigncanbe carriedout for fan, motor, water coil, gascoil, plate type heatrecovery rotor
heat recovery, runaround heat recovefijter, electrical heater, steam humidifieyater humidifier, and silencer sections.

w Air handlingunits with dimensionsoutsidethe normal manufacturingrangecanbe selected.

w Multi-languagesupport: Turkish,German EnglishRussian

w Theability to selectLUFTAIr HandlingUnitsthat conformto ErP2018directives.

w Automationselectionscanbe carriedout.

PTC CREO

All designsfor the LUFTAIr HandlingUnit are prepared parametricallyin a 3D environment. The
conformity of all parts with other parts is analyzedfollowing the design.After the analysismanu
facturing images of the parts are created, and delivered online to the cutting and bending cen
integrated through software.

o
Q
()]
O

FIoEFD Menter Graphics

Flowanalysehavebeenconductedat pointsof crosssectionalchangewithin the LUFTair han- dling

unit, and the design of relevant parts were modelled for minimum pressure drop usingtbte@raphics M n
software.Thishasmadepossiblethe designof an air handlingunit with minimum internal pressure Gra h ®
drops.

Solid Works and Simulation

Designof frame properties of the LUFTair handlingunit have been modelled and tested on a virtual D?S
environmentasper the EN1886standard,usingthe SolidWorksand Simulationsoftware. Theseest ingand SOLIDWORKS /}'
developmentefforts haveledto the mostsuitablemodelcrosssectionsandframedesign. SIMULATION

The ERP System - Dolibarr - NETSIS

Corporateresourceplanning (ERP- EnterpriseResourcePlanning)is usedin LUFTAIr HandlingUnit m ERP/CRM
manufacturingfacilities. By use of ERP gfficient utilization of the labor, equipment, and materials D o I I b é r r
resourcesequiredfor manufacturingsensured andtheseresourcesaremanagedn aninte- grated

managemensystem.Theobjective is to provide stakeholders with the following beneftisoughthe

[ ]
useof the LYFERPystem: Lngu n E Ts , E

w IntegratedFinancialnformation

w IntegratedCustomertOrder Information

w Increasdn the ProcessSSpeedof Standardizatiorand Manufacturing
w InventoryOptimization

w Standardizatiorof HRInformation

14 |LuftHVACTechnologies
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LUFT

OFFSHORE Design

Bheold ) (COFT

AREAS OF USE

AIRHANDLINGNITS
SpeCHD eS|gr(t5MCorrosioﬁrotected)

C5MCorrosiorProtected

Industrial Applications

The LUFT Air Handling Unit was designed by prioritizing the high technological needs of industrial paint facilitiessin @atitnuity,qualityand
technical qualification, traceability, and efficiency are high priority issuesfor industrial applications.Most industrial facilities are planned for
continuousoperation exceptduring generalmaintenancerequirements.Thecost of unplannedstoppageswill leadto substan tial financial loss for
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these businesses. The LUFT Air Handling Unit was designed in consideration of these needs.

I
Continuity

The operation of LUFTAIr HandlingUnits is constantly moni-
tored with the patented LUFRIOT system, and the operational
data of the air handlingunit are recorded. Algorithms devet
opedusingthe recordsobtainedmakeit possibleto predictfu- ture
malfunctionsandto take measureseforeanymalfunc tion has
occurred.Thispreventsair handlingunit downtimes andensures
continuity in the system.The chip equippedre- cordingand
monitoring system enables unit performance and service
requirementsto be monitoredregularly.

@ Quality and Technical Qualification

Traceability

All manufacturingprocesse®f the LUFTAIr HandlingUnit have a
systemallowingtraceability, measuring,and reportingunder the
assurancef the ISO90012015managemensystem.In ad- dition,
by virtue of the LUFTQ quality system,recordsare made of each
control point activatedduring the Input Quality Control, Process
Quality Control,FinalQuality Control, FieldQualityCon trol, and
OperationalProcessQuality Control processesThisin- tegrated
systemallowsall processe#n the manufacturingpfthe productto be
recordedon anindividualbasis,andall recordsare shared with our
customers when requested.

() cerciency

LUFT Air Handling Units have technical specifications capable of. UFTAHU Selectionsoftware facilitates design of units in com-

accommodatinghe requirementsof tough industrialapplications, and

are coveredby a 5 year warranty under the LUFIQ Quality Sys tem.

Componentghat conformto current ErPnormscanbe select ed over
the LUFT AHU Selection air handling unit design softattiee design
stage.Thismakesit possibleto provideandreport similartechnical
qualificationvaluesfor everyproductthat is marufactured.

LUFT Air Handling Units are superior units; ClassThermal
Transmittance,ClassTBL ThermalBridging, ClassL1 Air Leakage,
ClasD1Casingstrength,andclass-9filter leakageaccordingo the

EN 1886 standard.

16 |LuftHVACTechnologies

pliancewith current ErPstandards.Designof productsin accor

dance with the current ErP standards which are based on product

efficiencyguaranteeghe designof highefficiencyairhandlingunits
to meet requirements. Selections that are in complianeéth
currentErPstandardsare reportedwith technicaloutputs and this
information is shared with our customers.

Our1S09001 2015 managementsystemand LeanManufactuing
Method guarantee the manufacturing of traceable produetith a
high price/performance value.

B8 il

Zone e Selections
Stainle tee =X certified Accesso
Mechanical Strenght -Casing Airlea

PACCU, ACCU, AHU Product Range

T.
L I LUFTSIS Klima Sistemleri Sanayi ve Ticaret A.$. B ) 'F HLuft Klima Sistemleri
HVAC Technologies Serifali Mah. Husrev Sk, Erigkenler Plaza No2 Kat3-4; +90 216 526 52 42 wann uftsis.com o
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Comfort Applications

The Luft Air HandlingUnit has test results certifying
compliancewith T2, TBL, L1, F9, and D1 classification
according to the EN 1886, and a steel frame with
technicalspecificationghat canaccommodateall air
conditioning processes that can be required by
comfort applications under tough climate conditions
without anyproblems.Theserocesseinclude

LUF

HVAC Technologies

DESIGN DETAILS

M

?I s # .| | - ‘~ 13 4 1’ : 4
nle—{o e ||| ‘ ‘ | w HeatingCooling

T e . j R ) = N ® DeHumidificationg Humidification

gﬁg“ 4 g 3 - : w DustFiltration

= w OdorandGreasdiltration

w GeneraPurposeVentilation

w HeatRecovery

 Theability to operatein the 1000¢ 200000m%h
airflow raterange

w Theoption of shippingn disassembletbrm when
required.

LUFTARHANDLINGNITS
el (->HOR ESpeC|

updatedDIN1946¢ 2018standard.Theseprop- erties .
o e o e C5MCorrosiorProtected

areprimarily.

w The unit has technical specificationswhich corn-
form to the EN 1886 standard.

w The entire interior surface is smooth and easily
cleaned.

w The drain pan has a specialdesignwith no thermal
bridging and with fast drainage.

w Plasticequipment used on internal surfacesthat
come into contact with air have antibacterial test
resultsfrom accreditedaboratories.

w Thereareno sharpedgesanywhere.

w The unit has high corrosion resistance (BlyGold — |{4G™® | ..
coating).

w Theunit intakesanddischargesire shutoff by fully
hermeticair dampers.

w Thecoilisdesignedor easywater drainage.
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LUFT Air Handling Unit / Areas of Use

TheLUFThygieneair handlingunit hasa designthat will meetrequirementsof the
most stringent of hygiene conditionsfrom operating rooms to pharmaceuti cal
manufacturing.

LuftHVACT echnologiesj_g

18 |LuftHVACTechnologies




LUFT AIR HANDLING UNIT /

DESIGN DETAILS

Computer Aided Product Design

The LUFT Air Handling Unit is designed with the aid of a computer, with design optinuf ey
part. Thesestepscanbe outlined assuch:All partshavebeendesignedn 3Don the SolidWork
Parametricdesignprogram. The most suitable model designswere achieved through load

analysesandflow analysesn SolidWorkSimulation.

Detailed internal flow analyses and positioning of parts of air handling units are modedied
the FIoOEFD Menter Graphics software, and the designs of parts which increase imessilire
drop suchasbypassheets silencerair directors,fan hoodsheets andpositioning of filters were
examinedandadjustedto yieldminimumpressuredrop.

Asa result of these efforts, somedesignimprovementswere maderegardingparts suchas a o . N
bypasssheetplacedat an angle,the optimum filter intake distance directorsat air intake and
dischargepointsof silencersandthe useof perforatedsheetsbeforethe fanhoodsheet. | N

|

Design of Products with ErP 2018 Conformity . ——

ECO Design Directives comprise all of the legislation which determine and limit censamp
criteria for energyexpendingproducts,with which manufacturersof these products must
legally abide.

These directives cover all product groups. LOT6 Criteria covering ventilation and air handéng ’
were accepted and took effect in 2013, under the directive number EU1254/2014.F3@Qn

- . ; ErP
directivesthat were preparedbasedon energy efficiency has been recognizedas a pre- 2018
conditionfor CEcertificationof products.Thecirculationof productsthat do not con- form to READY

this conditionin EUcountrieshasbeenrestricted.

ErP ErR2018
Necessityf a SystemWherea ThermaBypas<anBelmplemented Required
. . RunAroundType 68
Minimum thermal efficiencyof HRSBVUHeatRecovery
PlateTypeDrum Type 73
Filter Differential PressureSwitch Required
- . N PsysK loAn 6.2x In(Psys)+42
Minimum FanEfficiencyUVUEsys(%)
Esys() Psys> 30kwW 63.1
\UnsinhlaCaaade Dacuicad
BVU
g_nom<2m"3/s 1600+E300xgnom/2F
RunAroundSystem i
SFPiInValued? K 6 Y Wk & 0 Sys 1 Wy 2 WPagi Py IEOGHER
g_nom<2m"3/s 1100+E300xgnom/2F
PlateType,DrumType 2
Wy 2YxHYuWw 800+EF
uvu 230
HREfficiencyAdd-OnValue RunAroundSistem (E:0.68)x 3000
E©?2 KOYWK&EAUL B PlateType,Drum Type (E:0,73)x 3000 How to calculate SFP Value
Referencelype 0 Pinternal BES , _Pinternal EGZ
= * internal,nom internal, nom
Filter CorrectionFactor ForM5 Filter 150 SF'.::temm =100 ( BES + -
Fo? K6 Ywk d08 ForF7Filter 190 © ©
ForF7+M3 360
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High Corrosion Resistance

Thankdo the useof Cataphoreticoatingand Blygoldcoatingmeth-
ods,LUFTair handlingunits offer a5 yearno corrosionwarranty.

Cataphoretic  coating s a fully automated immersion coating
processasedon the principleof charginghe part with acontin- ous
negativeelectricalchargeandthe bath with positiveelectrical charge.
High corrosion resistanceis achievedthrough attraction of paint
particles to the surface resulting in an even film of paint.

Cataphoreticcoating is a cathodic processinvolving immersion,
which furnishes the sheet metal parts of the air handling umith

exceedinghighcorrosionresistanceThispioneeringtech nologyis
an indispensablemethod used by automobile and white appliance
manufacturers throughout the world.

imes, you just need the right coating...

v : \

 Blygold

[
T URKE Y it
DIyyYuIu Ludllily

Heat exchangersare subjectto high corrosive effects throughout

Ly 2dzNJ O2YLJ yeQa YI ydzZFl Ol dAkEk vy 3

facility, all sheetmetal parts of LUFTAIr HandlingUnitsare treated
with the cataphoretic method, guaranteeing 5 year cerrsion free
operation.This method offers

w Excellentoatingof corners,enclosedspacesand weldedjoints,

w Minimumwastage,

w Environmentallyfriendly application (water based and low sol
ventcontent),

w Lowfire risk

w Excellentadhesionand adaptation with final layer coating applk
cations,

w And high resistance to corrosion.

This revolutionary product prevents up to 20% of capacity losses

their useful life. Corrosion on exchangers and the consequent pol which occur in time due to corrosion in heat exchangers amd

lution hasa directinfluenceon performance Unlesghesecorrosion risks
areprevented thereisthe riskof the exchangebecomingnop- erablein
the medium run. BlyGold coating for class C5M exchang ers
conformingto the ISO12944standardprovideslongterm pro- tection
against corrosion without effecting the heat transfer and air side
pressure drops of exchangers.Blygold Coating; the aluminum
pigmented Polyurethanecorrosion coating system called BlyGOLD
PoluAltXTisgloballypatentedunderits own name.

metal surfaces. Thanks to the aluminum pigments incitgitent, it

minimizes coil capacity losses (test values rangetheen 0 and
3% depending on fin geometry). Air side pressuteops range
between 0 and 5% depending on fin geometry. KSSTMB17
NeutralSaltsprayresistancas 11,000-+ours, ASTMB287Acid-Salt
Sprayresistanceas 4000-+hours.Theapplication thickness is 280

microns, and the product has excellent W&sistance.
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>>DESIGNETAILS

High Strength Frame Design

Thecarcase of the LUFT Air Handling Unit comprises 30x30x2 mm and 30x60s&2eim i

boxprofiles. These30x30and 30x60steelbox profilesare connectedio eachot- her with ‘ i Kine Purgse
angle fittings with no thermal bridging, creating the carcaseframework of the air
handlingunit. Thecarcasdrameworkis classD1,the higheststrengthclassaccordingo it
the EN1886standard.30x30xXteelboxprofilesconstitutethe general carcase framework, [:] - .
while 30x60x2 mm steel box profiles are used as supporting desfthat will providethe GO Yot Pt I o,
minimumdeflectionconditionsfor classD1.

)ﬂn:-:b;i:‘eu

Panel Design Without Thermal Bridging

TheLuftpaneldoorhasa[ | C ¢ {paténteddesignwith standardl mm thickexternal and1
mmthickinternal sheetmetalwith Alfire classockwool insulationwith adensityof 70kg/m3and
athicknesof 60mm betweenthe internalandexternalsurface Galvanizedsheetsconformingto
EN10142FePO2Gare usedin manufacturinghe panelsasstandard material. Followingthe sheet
metal processingpanelcornerjoints are Argonwelded,shut ting the paneloff completely,and
ensuringa fully hermeticsealon the enclosedorm. The internalandexternalsheetsof the door
aredesignedvith no thermalbridgesandno con

tact with 8 mmthickthermal insulatiorwith low thermaltransmittance betweeithem.

Panelsare fixed on the frame usinghiddentype steelscrewswith specialGeomet321 coating, with

720hour salt spraytest. Screwsthat are embeddedin the panelare designedin away that will not

cause thermal bridging inside the panel, and they are protected from the elemenfsillyyclosed
andinsulatedspeciaprotectivecaps EPDM/EVasketsith exceedinghpigh thermalandwater
transmissionmesistancereusedin jointsbetweenpanelandframe.

Non-Condensing Drain Pan Design

The LUFT air handling unit with its pan design that is registered no thermal laféign
is distinguishedfrom conventionalsheet metal pan designs,offering the fol- lowing
properties and benefits.

w Sinceit ismanufacturedof PPmaterialit hasa muchlower heat transfer coefficient
than pansmanufacturedof conventionalsteel,whichleadsto lower heatleakage.

w Thankdo the low heatleakagevalue there is no needfor additionalinsulationbe- low
the pan,andcondensatiordoesnot occuronthe LJI yeQeiiorsurface.

w ThelO0mmwall thicknesgfurnishesthe drain panwith amorerigid structureto
withstandloadsand preventsplasticdeformations.

w Sinceit ismanufacturedof PPmaterial,there is no corrosionproblem.

Casing Design in Conformance with the DIN 1946-2018 Hygiene Standard

Theunit hasa casingdesigncapableof meetingall requirementsof the updatedDIN
19462018 standard. These properties are:

w Steelcarcasdrameworkwith D1 frame strengthclassandwith cataphoreticcoating,
w Casing designith classed2, TBL, L1,D1,F9 accordingp the EN1886 standard,

w Stainlespan desigmanufactured of PPhaterial,

w Theuseof plasticpartswith antibacteriattest certificatefrom accreditedab,

w Heatexchangersvith raisedcorrosionresistancethrough BlyGoldcoating.

22 |LuftHVACTechnologies

Casing With 5 Year No-Corrosion Warranty

NO-CORROSION
LUFTAIr HandlingUnits offer 5 year no-corrosionwarranty,asa first in - T WARRANTY

the sector. Thiswarranty can be offered by virtue of the following
superiorproperties:

w Steelcarcasdrameworkwith cataphoreticcoating,

w Raised corrosive resistance of all wet surfaces within the air han
dlingunit thanksto BlyGoldcoating,

w All metal parts painted after completion of sheet metal working
processes,

w Drainpanmanufacturedof PPmaterial.

Luft Automation Control Systems

The air handling unit must be controlled by an automation ggsn

to ensurethat the unit maintainsthe desiredcomfortcondi tionsfor =
the room efficiently and that the unit can be monitored. The
following controls can be carried out in air handling unitgth
automation systems.

w Theabilityto adjustroom
conditions

w Controlof airflow rate,
hot-cold water flow rate,
refrigerantflow rate

w Pressurecontrol

w Temperatureandhumidity
control

w Variablecapacitycontrol

w Fanvibrationcontrol

w FreeCoolingcontrol

wDefrostcontrol

w Filterdirtinesscontrol

w Malfunctionandalarm
control

 Noisecontrol

w Drainagecontrol

w Instantaneousnd
scheduled data control

w Schedulegorogramming

w Firescenario

LuftHVACT echnologies?3
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>>DESIGNETAILS

. . Air Flow Rates(m*h) by SpeedClassificationrAccordingto the EN13053Standard
Functional Hinge Lock System Model No Croif;;ﬂf;@';g&gs"’“s V1(mis) V2 (mis) V3 (mis) V4 (mis) V5 (m/s) V6 (m/s)
.................................................................................................................................................................................................................................................. 6 18 5 22 25 5
Thelockingmechanismand hingesare capableof maintainingdesigncriteria when exposed to LUFT 4 % 4 612 612 2157 2421 2697 2966 3371 4045
. . ) . o LUFT 4 X 6 612 918 3236 3641 4045 4450 5056 6068
outdoor conditions, and have a thermal bridgefree hinged and locked design,and their in- LUET 4 M 3 612 1294 4315 4854 5393 5033 6742 8090
stallationcanbe adjustedon 3 axes Thisfeatureenableshe doorsto allowboth RIGHTand LEFT LUFT 6 X 6 918 918 4854 5461 6068 6674 7585 9101
handedopening.Thedoor canbe completelyremovedif needed.Functionahingelocks are fixed LUFT 6 X 8 918 1224 6472 7281 8090 8899 10113 12135
to mechanically supported panels with corrosion resistant Geomet coated screwssdrea/sare LUFT 6 X 10 918 1530 8090 9101 10113 11124 12641 15169
coveredwith protective plasticcapsto preventthermal bridges.Theaccesglooris designecto N OR i 880 EES o2 1z e Lorsd L0
allowfull closureandexertexertsufficientpressureonthe seals. LUFT 8 x 8 1224 1224 8629 9708 o787 11866 13484 16180
LUFT 8 X 10 1224 1530 10787 12135 13484 14832 16854 20225
LUFT 8 X 12 1224 1836 12944 14562 16180 17798 20225 24270
. . LUFT 8 X 14 1224 2142 15102 16989 18877 20765 23596 28316
Electrostatic Powder Paint LUFT 8 x 16 1224 2448 17259 19416 21574 23731 26967 32361
LUFT 10 X 10 1530 1530 13484 15169 16854 18540 21068 25282
LUFT 10 X 12 1530 1836 16180 18203 20225 22248 25282 30338
Internaland externalsurfaceson Luft air handlingunits, includingbypasssheets,basesand coil LUFT 10 X 14 1530 2142 18877 21237 23596 25956 29495 35394
collectors are treated with electronic powder paint with a thickness of 100 micro SIBANDARD. LUFT 10 x 16 1530 2448 21574 24210 26967 20664 83709 40451
Followingthe processingof metal surfacesand drilling of holes,and the surface washing,and — tﬁg ig i ;2 igzg 2323 zggzg z;zgg 22323 23223 ZZ‘EZ gggg;
degreasingprocessesthe painting processis carried out in climate-controlled painting cabins, LUFT 12 < 12 1836 1836 19416 21843 24270 26697 30338 36406
which prevents galvanized steel surfaces from exposure to corrosion@fteessing and shaping. LUFT 12 X 14 1836 2142 22652 25484 28316 31147 35394 42473
LUFT 12 X 16 1836 2448 25888 29125 32361 35597 40451 48541
] LUFT 12 X 18 1836 2754 29125 32765 36406 40046 45507 54609
RAL 9007 RAL 7016 LUFT 12 X 20 1836 3060 32361 36406 40451 44496 50563 60676
Panels interior and exterior surfaces, Chassisind pedestalsflanges, LUFT 12 x 22 1836 3366 35597 40046 44496 48945 55620 66744
BypasglatesRAL007(SilverGray) dampersRAL7016(Anthracite) LUFT 12 X 24 1836 3672 38833 43687 48541 53395 60676 72811
LUFT 14 X 14 2142 2142 26428 29731 33035 36338 41293 49552
LUFT 14 X 16 2142 2448 30203 33979 37754 41529 47193 56631
LUFT 14 X 18 2142 2754 33979 38226 42473 46721 53092 63710
: . LUFT 14 X 20 2142 3060 37754 42473 47193 51912 58991 70789
a) Air Control Dampers LUFT 14 x 22 2142 3366 41529 46721 51912 57103 64890 77868
g) LUFT 14 X 24 2142 3672 45305 50968 56631 62294 70789 84947
BT ettt LUFT 14 X 26 2142 3978 49080 55215 61350 67485 76688 92025
8 LUFT 14 X 28 2142 4284 52856 59463 66070 72677 82587 99104
: The frame and blades of air control dampers are manufactured of extruded aluminuneloithl LUFT 16 X 16 2448 2448 34518 38833 43147 47462 53934 64721
o= ) . . . . LUFT 16 X 18 2448 2754 38833 43687 48541 53395 60676 72811
c in order to protect againstthe corrosiveeffects of the outdoor environment,and treated with LUFT 16 « 20 o448 2060 43147 48541 53934 59308 67418 80902
) electrostatic powder paint, and have a leakage class conforming with the NI EN 1751:T2@93. LUET 16 N 22 2448 3366 47462 53395 59328 65261 74160 88992
g’ dampersin hygieneapplicationsare Classt. Finsaredoublewalledandaerodynamidor minimum LUFT 16 X 24 2448 3672 51777 58249 64721 71193 80902 97082
’% resistanceBladerims and framesare insulatedwith hermeticseals.Damperblades movewith an LUFT 16 X 26 2448 3978 56092 63103 70115 77126 87643 105172
c internalhiddengearmechanisnio avoiddustaccumulatioranddeformation. Dampersaresuitable LUFT 16 X 28 2448 4284 60406 67957 75508 83059 94385 113262
g for manualor servomotorcontrol. Dampersare equippedwith an adjust ment mechanism and IR CON O s &2 T (2SS geone o O s
- position indicator. LUFT 16 X 32 2448 4896 69036 77665 86295 94924 107869 129442
-Z LUFT 18 X 18 2754 2754 43687 49148 54609 60069 68261 81913
LUFT 18 X 20 2754 3060 48541 54609 60676 66744 75845 91014
II LUFT 18 X 22 2754 3366 53395 60069 66744 73418 83430 100116
3 Modular Section Design LUFT 18 X 24 2754 3672 58249 65530 72811 80092 91014 109217
................................................................................................................................................................................................................................................. LUFT 18 X 26 2754 3978 63103 70991 78879 86767 98599 118318
' LUFT 18 X 28 2754 4284 67957 76452 84947 93441 106183 127420
. . . N . . . . i LUFT 18 X 30 2754 4590 72811 81913 91014 100116 113768 136521
LuftAir HandlingUnit crosssectiondimensionsrebasedon anincreasinganddec reasing P ittt LUFT 18 N 32 2754 4896 77665 87374 97082 106790 121352 145623
logic.Module measurementsvereadjustedasmultiplesof 153mm. : ; I LUFT 18 x 34 2754 5202 82520 92834 103149 113464 128937 154724
_________________ Ky SRPRERRER LUFT 18 X 36 2754 5508 87374 98295 109217 120139 136521 163826
i : LUFT 20 X 20 3060 3060 53934 60676 67418 74160 84272 101127
ModelNo Cross Section Height Calculation (H): 153 x 4 = 612 mm ! N LUFT 20 X 22 3060 3366 59328 66744 74160 81576 92700 111240
Lolmeode Cross SectioWidth Calculatior(B):153x6 =918mm ! LUFT 20 x 24 3060 3672 64721 72811 80902 88992 101127 121352
P ) ) : ' LUFT 20 X 26 3060 3978 70115 78879 87643 96408 109554 131465
L Width Module Total Width Calculation (Bt): B * 2760 = 1038 mm_. ' I LUFT 20 x 28 3060 4284 75508 84947 94385 103824 117981 141578
o HeightModule TotalHeightCalculatior(Ht): H+(90+150}852mm _ LUFT 20 X 30 3060 4590 80902 91014 101127 111240 126409 151690
L LUFT 20 X 32 3060 4896 86295 97082 107869 118656 134836 161803
LUFT 20 X 34 3060 5202 91688 103149 114610 126072 143263 171916
LUFT 20 X 36 3060 5508 97082 109217 121352 133487 151690 182028
LUFT 20 X 38 3060 5814 102475 115285 128094 140903 160118 192141
LUFT 20 X 40 3060 6120 107869 121352 134836 148319 168545 202254
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SECTION DETAILS

LUF

HVAC Technologies

LUFT AIR HANDLING UNIT /

SECTION DETAILS

EC Fan Section

ECfans are compactfan systemswhich combineall functional necessitiesn a
single product. As compared to conventional plug fan applications, theyupless
spaceand are assembledn a shorter period of time sincethey do not require
additionalequipmentsuchasfrequencyconverter,sinusfilter, motor protection,
grounding,and bandaged cableThankgo these properties, thereis no needfor
electricalcontrolpanelmaterialsandother accessorieseeded for groundingand
displaywhichrequireadditionallaborandexpense.

Thebladegeometryhasanairfoil design.It hasanexternalrotor andthe mo- tor
is directly coupledwith the fan frame. ECPlugfansraise systemefficiency by
eliminating balance problems through simultaneous static and dynamic
balancing of the blade, rotor, and motor system.

Efficiency is addressed in 3 separate ways in classic plug fan applicattocis,
are motor efficiency, fan efficiency, and inverter efficiency. In EC fapstem
efficiencyis taken into consideration,which furnishes ECfans with higher
efficiencysinceall componentsare housedin a singlecasingWith the increased
capacityrangesandimprovedavailabilityof ECfans, the transition from plug fans
to EC plug fans is in full swing.

Plug Fan Section i

Thefan sectionthat is formed by combiningthe Motor, PlugFan,andFrequen cy
Inverter.It doesnot requireasystemsuchasconventionabeltandwheel systems
for transmissiorof power from the motor to the fan. Themotor is connected

directly to the fan bearing.In this way, power transmissiorioss esthat occur
around15-20%in conventionabelt andwheelsystemsarere- duced to 13%.

In belt and wheel systems, the proportion of motor rpm to fan rpm can be
adjusted via bearing measurements, however, since the motor shaft of falng
systemdsdirectlycoupledto the fanbearingthe Y 2 (i aptiizé&qualto that of

the fan.Rpmcontrolis performedby adjustingmotor rpm througha frequency
inverter.

EC Plug fans have varied applications such as in general ventilation, cainfort
handlingunits,hygieneair handlingunits,andindustrialair conditioners. Theyare
certainlypreferredparticularlyfor hygieneapplicationsvherepre- cisecontrol
andbeingeasyto cleanarerequirements.

LuftHVACT echnologi<%527
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>>SECTIADETAILS

Industrial Fan Section

In speciabakinganddryingroomsin industrialapplicationsthe generatedhot air must
be circulatedwithin the oven. Sincestandardfan solutionsusedin air handling units are
not capableof creatingthesespeciakonditions the industrialfan section wasdesigned,
whichhashightemperatureresistancewherethe electricalmotor is left outside the air
flow, and which is equipped with mechanical components wigicéventthe formation of
sparks.PlugFansare usedas standardequipment. Theycan be manufacturedin direct
coupled types or with conventionalbelt and wheel power transmissionsystemas

required.Industrialfansare ATE Xertified.

The DX / Cooling Coil Section

The sectionin air handling units where heating, cooling, and de-hu-
midification are performedThere are two types of coils accordirig

the type of refrigerant used for cooling: water and gas. In water

systems,the conditioned water needed for heating and cooling are
providedbythe boilerandchiller.In gassystemsthe airhandling unit
isconnectedo aVRRunit. Dependingnthe type of applica tion, the
VRFRunit canbe a separateunit or be positionedwithin the same casing
as the air conditioning unifThe structural propertiesof coils can be
listed as the casing, fin surface, collector, exchangeometry,the
numberof rowsandcircuits,andpitch.

Casing

Casingcanbe definedasthe sheetmetal partsthat constitute
the main frame of the coil. It is manufacturedin varioussheet

metalpropertiesandthicknesseslependingontypeof applica tion.
In terms of sheet metal properties, it has a thickness rangieigveen
1.0- 1.2 mm, and is galvanized, painted, Magnelis, std@ss,and
Blygoldcoating.Particularlyin coolingcoilswhere con+ densation
occurs, the use of sheet metal with increased corrosiesistanceor
Blygoldcoatedcasings recommended.

FinSurface

Surfaces manufactured of aluminum, steel, or copper, which

constitute the heat transmissionsurfaceof the coil. Sincethese
surfaceshave a direct effect on coil performance,protection of
surfacedrom corrosionisveryimportant. Surfacecoatingtypes for
coils include the main groups of Blygold coating, Hydrophilic
coating, and Epoxy coating.

BlygoldCoating:

The aluminum pigmented Polyurethanecorrosion coating system
calledBlyGOLPoluAltXTis globallypatentedunderits own name. This
revolutionaryproduct preventsup to 20%of capacitylosses which
occurin time due to corrosionin heat exchangersand on metal
surfacesThankgo the aluminumpigmentsin its content, it minimizes
coil capacitylosseqtest valuesrangebetween0 and 3% dependingon
fin geometry). Air side pressure drops range between 0 and 5%
depending on fin geometry. Its ASTMB17 NeutraltSalt spray
resistances 11,000+hours, ASTMB287AcidSaltSprayresis tanceis
4000+hours. The applicationthicknessis 25-30 microns, and the
producthasexcellentUVresistance.
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TheCollector
Thecollectoristhe assemblyof connectingpipeswhererefrigerant input

anddischargen the coilaremade.lt canbe manufacturedn copper or
steel material.

Numberof Rowsand Numberof Circuits

The number of rows indicatesthe number of pipesthat will be
placedin the air flow direction of the coil. The number of circuits
indicatesthe total numberof inputsanddischarge®asedon acer tain
flow rate of refrigerantwithin the coilandon pressurdoss.

Pitch:

Pitchindicatesthe spacingetweenthe fins of the coil. Lowering this
spacingcausesthe coil to have a higher surface area for heat
transmissiorwhile raisingair sidepressureloss.

CoilGeometry:

CoilGeometrydescribeghe diametersof pipeswhichfacilitate the
flow of refrigerantwithin the coil, aswell asthe dimensionsof the
placementof thesepipesin the coil crosssection.

Geometry Measggement MeasurYement Digrir?gter
32x281/2 27,5mm 31,75 1/2
38x335/8 33 38,1 5/8
25x223/8 21,65 25 3/8

Water Coil Section

Coil sections which use conditioned water as fluid for heating and cooling purpdkes.
hot water for heatingis suppliedby the boiler, while the coldwater for coolingis supplied
by the Chiller.

A drop eliminator, drain pan, and ball siphon are applied as standardequipmentin the
section.Dropeliminatorsare manufacturedof profilesof speciadesign manufactured from
ABSSpeciatlirop eliminatorsmanufacturedof aluminumare offeredasoptional equipment.
Aluminum drop eliminator is standard equipment in industrial applications.

Coil Section with Ultraviolet Lamp

The percentage of wet spaces due to condensation is higher in coil sections -apaeu
to other sections. Unless the moisture formed on section surfaces is remuithih the
adequate time and using the appropriate measures, the surfaces offerditons that are
amenable for bacterial growth. In this case, a UV lamp is installgatéwent the growth
of bacteria.

UVlampsplacedbetweenthe heatingcoolingcoilsservicethe coilsaswell asdrain
pansof coolingcoils.

The Blygold Coil Section

ThealuminumpigmentedPolyurethanecorrosioncoatingsystemcalledBlyGOLRefa mac
3509/ 3800is globallypatentedunderits own name. Thisrevolutionaryproductpre- ventsupto
20%of capacitylosseswhich occurin time dueto corrosionin heat exchangersand on metal
surfacesThankdo the aluminumpigmentsin its content,it minimizescoil capacitylosses.

TheBlygoldmetallicsurfaceprotection ensures7’500hoursin the Saltresistanceest.

Drainage System

The drain pan is manufacturedwith an angle of inclination from PPmaterial. The material is
naturallyinsulatedby virtue of its technicalproperties.In this way, the bottom of the drain pan
doesnot needto beinsulated andcondensatiordoesnot occurunderneaththe pan.

Advantage®ffered by pan manufacturedof PPmaterial,ascomparedto conventional

sheetmetalpans:

w Sincet is manufacturedof PPmaterial,no additionalthermalinsulationis needed.

w Its10mmwallthicknesspreventsit from deformingunderhumanloadsto whichit is
subjected.

w Additionalinsulationbelowthe panis not necessary.

w Fastdrainagesystemthanksto the angleof inclinationin the design

w It meetshygienerequirementsthanksto its antibacterialproperty.
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Humidification Section

Keepinghumidity under control in air conditioning processess important for human health.
Maintaininga humidity level of 40-60%in comfort applicationswill eliminatethe conditions for
manyillnessesuchasasthmaallergicrhinitis, skindisordersetc..

Asidefrom comfort applicationshumidity is alsoimportant for industrialprocessapplica

tions. Highor low humidity levelscanbe requireddependingon the type of application.

Humidification systems are generally manufactured in three types which are High Pressurc

Humidification SteamHumidification and EvaporativeHumidificationIn additionto these, there
are also special applications where the steam already available in industrial facilitsesdisvithin
the air handling unit.

High Pressure Humidifier Section

A systemwhich operateson the principleof separatinghighly pressurizedvater to smallpar- ticles
viathe nozzlesystemto bevaporizeddueto the latent heatof the air.

Systemcomponentsare:

w PressurizatioPump

w NozzleNetwork System

w DrainPan

w ControlUnit, CapacityControlUnit

Evaporative Wick Humidification Section

Humidificationsystememployinghe latent heatin the air. Systentomponentsarethe wick system,
circulation pump, water reservoir, water pipework, dirt catcher,drop eliminator, and spray
system.

Thewater reservoiris manufacturedof specialPPstainlesamaterial, while water distribution
nozzlesandfittings are manufacturedof grade316 stainlessmaterial.

Steam Humidifier Section

Implementedn packageype unitsandpositionedinsidethe air handlingunit. Thereare types
with electrodes and heater, that generate steam from water. The steam generatibe: imnitsis
transferredto the air viaadiffuser.

Consistf a water cylinderand electrodesplacedwithin it. Whenthe water within the cylin- der
comesin contactwith electrodesthe electricalcircuit closesandthe water beginsheat- ingdue
to ensuingesistanceThisisfollowedbythe generationof steam.

SteamHumidifierwith Heater:Operateson the principlewherebythe heatingelements
placedwithin the steamunit heatup the water.

30 |LuftHVACTechnologies

Filter Section

Electrostatic Filter Section

Inindustrialkitchenapplicationawith intensegreaseand odor generation this greaseand odor Preilerlorize Cotectr Frater
should be removed from the air before it is released to the atmosphere. g, 2 $
,J_
O mm——

Theoperatingprincipleof the electrostatidilter isto filter out visibleparticlesin the prefiltration section. - —
0.3micronparticlesin the air are givena positiveloadin the highlychargedonizersee tion. Positively "» [ 1 —
chargedparticlespassingover the collectorsurface which hasa positivecharge on one sideanda C ——
negativeone onthe other, aredrawnto andstickto thesenegativelycharged surfacesin thisway,the P —

greaseparticlesin the air areremoved.Thefinal filter sectionprevents the accumulatecparticlesfrom
beingdislodgedand transferredto the fan sectionwhenthe unit hasstoppedor duringunit start-up.

Active Carbon Filter Section

Usedfor. the. chemicalelimination of . ador. moleculesin. the. air.. ACHIVE CArDON ..o
surfacescomprisehundredsof smallpores.Odor particlesin the air enter a
chemical reaction inside these pores, which eliminates odor from the air.

Activecarboncartridgescanbe replacedor refilled.

Bag Filter Section

Usedfor fine filtration in the air handlingunit. NamedasM5, M6, F7,F8,andF9accordingo the
EN779 standard. Standardfilter crosssection measurementsare 592x592mm (Full Filker) and ™~~~
592x287mm (HalfFilter).lt has300and600mm pocketsizealternatives Theuseof a PaneFilter fr S =

isrecommendedo extendthe usefullife of filters.

The pressureloss calculationis performed as below in accordancewith the updated filter
standard Whicheveiisthe lower of the two valuesfound asaresultof the followingcalcula tions D k
isacceptedasthe final pressurdossvalueof the badfilter.

w DPinit+100Pa
w Dpinitx3

DPinit: Initial pressurdossof filter (Pa)
Panel Filter Section

Usedfor prefiltration in the air handlingunit. Namedas G3, and G4 accordingto the EN779
standard.Standardilter. crosssectionmeasurementsare 592x592mm. (Full Filter) and 592X287. MIM...............ocoooiiiiiiioeeeeeeeeeeee
(HalfFilter). It haswho alternativeswith a thicknessof 42 mm and 48 mm. Careshouldbe takento
ensurethat the panelfilter hasbeeninstalledbeforethe air handlingunitiscommis sioned,and the
panel filter should be replaced after additional commissionifite pressureloss calculationis
performedasbelowin accordancevith the updatedfilter standard Which everisthe lower of the
two valuesfound asa result of the following calculationss acceptedas the final pressurdossvalue
of the badfilter.

w DPinit+50Pa
w Dpinitx3
DPinit: Initial pressurdossof filter (Pa)
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Runaround Heat Recovery Section

Heat Recovery Section

Heat recovery;The quality of indoor air on which one or more air conditioningprocessesare I . - ' »

appliedsuffersafter awhile,whichleadsto aneedfor freshairin the environment Asthe in- door @ These are systems W.h'?h faC|.I|tate heat recovery between th

air is chargedwith heatingor coolingenergy,heat transferis madethroughfull or partial mixture fresh alr.an(.i ex.ha.lustalr lines, via water that is pas.sedover a

with freshair, before this indoor air is expelledto the outdoor environment. Thishelps reducethe [:] i S?:eéfggu; Vr‘;'tg";W:::;qti%emh;?;::;h:':gers' with the afch
irculation pump. Sy. :

heatingor coolingload required by fresh air. Thisis calledthe heatrecoveryprocessin air handling
units. Therearefour typesof heatrecoveryin airhandlingunits,dependingonthe typeof application:

Plate TypeHeat RecoveryRotor Heat RecoveryRunAroundHeat Recovery, and Heat Pipe Heat w Watertype heatexchangefor freshair line

w Watertype heatexchangefor exhaustair line

Recovery.
w CirculationPump
.  Servicé&/alves
Plate Type Heat Recovery Section  Dirt catcher
.................................................................................................................................................................................................................................................. & Expansionank
Heat recovery units comprisingaluminum boards with w Airpurger.

different crosssectionsof flow for exhaustand fresh air,
allowingthemto flow without mixing. Theycanbe used with
counterand crossflow dependingon the type of flow.
Sincethe rate of leakagebetweenthe freshairand exhaust
air lines, this method is preferred often, partici- larly in
hygieneapplications Averageefficiencyrangesbe- tween 55
to 75 %. Thereis the risk of condensationon the section
dependingon operatingconditions.Drainpans

areusedon air dischargesidesasrequiredby theseconditions.
It isrecommendedor efficiencypurposeghat a minimum G4clasdilter is usedasa standardin
airintakes.

FreeCoolingthe desiredroom conditionsduringtimes of seasonatransitionsare closeto outdoor air

Depending on the area of application,-38% glycol is added to the water in the system
preventfreezing.In this system,the freshair line and exhaustline canbe housedinside the
casing of a single unit or the two can be located in different arglais. offers a significant
advantage as compared to rotary and plate type heat recovery sysfmssystemoperates
with an efficiencyrangeof 30-55%.Thereforethe percentageof leakageis very low in this
system as it is in plate type heat recovery. For this reason, it is a popular cimolvggiene
applications.

Heat Pipe Heat Recovery Section

conditions. During these periods, air conditioning can be performed by using minimum energy by The Heat Pipe Heat Recoverysystemcomprisesa closedcircuit en oy
applyingminimalheatingor coolingto the outdoor air. Theheatrecovenytype wherethe Free Cooling heat exchanger and a coolant placed inside it under presstine. e
iseasiesto applyandcontrolisplatetype heatrecovery. systemdoes not include any additional energy generating or .__"""

consuming equipment.

Lennow -

The operating principle is the one where the coolant absdrbat
from the high temperature air passing over it and vapoes,and
the vaporizedcoolantreturnsthe heatto the low tem- perature
air condensing, and completing the cycle. Efficienalpues around

Rotary Heat Recovery Section

11

Rotary heat recovery systems are high efficiency

tems that are formed of a combinationof corrugated
aluminum boards where heat transfer occurs between
warm and cold air that passover separatedsurfacesof
exchangersvith circularcrosssectionsTheycanreach an
efficiencyof up to 85%dependingon type of applica tion.

55% can be achieved.

Thedeterminingfactor hereis the temperaturevaluesof highandlow temperatureair,and the
correctdimensioningof the heat pipe exchangerlt is a popular systemsinceit takesup small
space like the rotary heat recovery system, and requires little maintenance.

In caseswhere measuresare not taken to prevent it,
around5%oair leakagecanoccurfrom exhaustirto fresh
air. Sincethey take up lessspaceand havehigher

efficiencythan platetype heatrecoverysystemstotary heatrecoverysystemsare moreadvantageous.

Heat Pipe Application Types
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StandAlone HeaRecovenApplication De-HumidificationHeatRecovery
Application(Horseshoe)

Therotation is 10-20 rotations per minute. The rotation occursas a result of the rotational force
suppliedbythe rotor beingtransmittedto the rotor viaabelt andwheelsystem.

Theimplementationof a SweptAreacanbe madeto preventmixingexhaustair with freshair. For the
freshairto be ableto sweepthe exhaustair, a higherpressuremustbe createdat the fresh air side
than the exhaust sid&he swept area that must be applied depending on these presgaiges are as
follows:

w Between0-200Pa,no sweepingareais needed
w Between200-500Pa,sweepingareaisappliedas2 x5 degrees
w Between200500Pa,sweepingareaisappliedas2 x2.5degrees

Exhaust Alr 70°F
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Mixing Section

Mixingsectionsareusedfor mixingfreshair with exhaustair that isnot of poor air qualityin pre-determinedproportions.Thishelps reduce
freshair heatingand coolingloadsby makinguse of the energyof the conditionedexhaustair. In caseswhere the exhaustair contains
elementsthat negativelyimpact comfort conditionssuchas odor, grease,etc. the practice of mixing exhaustair with fresh air is not

recommended.

Single Fan Mixing Section

Singlefan mixingsectionsare systemswhere a singlefan is usedfor the return air andfresh air.
They do not include an exhaust fan. Dampers are controlled manually, or proportiamadiy/off
with a damper motor.

Dampersare selectedbasedon 100%air flow rate through eachdamper.Maximumair
velocityon dampersis 5 m/s.

Double Fan Mixing Section

Wi\

8

F
12

Doublefan mixingsectionsare systemsvheretwo separatefansare usedfor exhaustair and
freshair. Mixing is performed by addinga specifiedportion of exhaustair to freshair. The
systemincludes3 dampersThesedampersarecontrolledmanuallyor proportionally or on/off
with dampermotors,in syncwith eachother.

Themostimportantpointthat shouldbe consideredn the doublefanmixingsectionis having
the return air sectionat constantpositivepressureascomparedto the freshair

section.Otherwise freshair will leakinto exhaustair andthe systemwill not operateat the
desired values.

Silencer Section

Themainsourceof noisein air handlingunitsisthe fanandmotor group.Thissoundthat is

issuedfrom the sourceneedsto be absorbedbefore it reachesreceivingenvironments.Silencer
sections are used for this purpose in air handling units. In some cases, silencers can bagiace(
insidethe air handlingunit, but in ductworksystemsn proximity of the receivingenviron

ment. Silencers are manufactured of rock wool which has high sound attenuating prodéieiegs
into sheet metal boxes we call coullissége quantities, lengths of these coullisses atieir
placementwithin the sectioncanvaryaccordingo the requiredsoundattenuationvalue.

Ses Kaynag:

Kaynaktan Soara

Coulissegreated with a speciakilvercoatingare usedin hygieneapplications.

LUFT-Control Systems

LUFT Control systems are packaged control systems which include autimma
systemswith full control to maintainthe ambient conditionsrequired in the
mostefficientway. All LUFTair handlingunits are manufactured with LUFT
Controlsystemsdependingon their type of use. Thefollowing controlscanbe
carried out via the LUFTControl system.lt is possibleto con- nectto LUFT
Automationand IOTunits from smart phonesvia Bluetooth and monitor all
operatingdatain realtime.

w HumidityandTemperaturecontrol

w ConstantandVariableflow rate control

w FireScenariacontrol

w FilterDirtiness control

w Proportionalor On/Off coil capacitycontrol

w Controlof schedulecbperation

w Dampercontrol

w Air quality control

w Fanmalfunctionalarm,motor malfunctionalarmfilter dirtinessalarm,fire
alarm,freezealarm,electricalheatermalfunctionalarm,vibrationalarm

Automation  of Unit with Plate Type Heat Recovery

 Humidity and temperature w Proportional,On/Off damper
control control

w FanRPMControl(constant w FreeCoolingcontrol
pressure- constantflow rate) w Proportional On/Off damper

w Filter Dirtinesscontrol control coil capacitycontrol

w FreezeControl

Automation  of Unit with Rotary Heat Recovery

w Humidity and temperature wProportional On/Off coil
control capacitycontrol

w FanRPMControl(constant w RotorOn/Offand
pressure- constantflow rate) Proportionalrpm control

w Filter Dirtinesscontrol
w Proportional,On/Off damper
control

Automation  of Unit with Mixing Section

w Humidity and temperature w FreeCoolingcontrol
control w Proportional On/Off coil
w FanRPMControl(constant capacitycontrol
pressure- constantflow rate) w Mixing RatioProportional
w Filter Dirtinesscontrol andOn/Off control

w Proportional On/Off damper
control

[mm.
(
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HumidityRatio(kgof moisture perkg of dry air)

o o o o
CCESSORIES ° § X g
i
1
Inspection  Window Maintenance ~ Switch 4 4
Usedto view the interior of the air handlingunit sec tUstt;do (iutoﬁpom/tgrsgpplmothte furhandllngmltor 'ls 1 | 'IS
tion. 0 the relevantsectionduringmaintenance. -
< I
. . . s j> ——
SectiondVherelt is Used: Sect;nfé/\r:here;.ltrl]s Used: :
FanSectionFilter Section HumidifierSection sedniansections. T o T
o = “ ol
o
23 o 4
(¥m)
o o q o
cnaflecs (DI O BT N
Led Lighting Differential ~ Pressure Switch
Usedto illuminate the interior of the air handling unit Usedto receiveinformationthat the setpressurevat ue T i
section.300x 300mm, 25Watt. has been reached at the desired point within the air
A handlingunit. Canbe setto valuesrangingbetween 0 == k0
... % SectiondVhereltis Used: and500Pa. | |
Carbeusedfan,filter sections. ) ) .
SectionsVherelt isUsed: = o+ 4+ =
Usedin the fanandfilter sections. o ©
Door Protection — Switch Damper  Motor
. L Usedto adjustopeningsof dampers. Theyare avait O
Usedto relaylocationinformationindicatingwhether the ablein typeswith onfoff or proportionalcontrol, There are 3
servicedoorisopenor closed. two typeswhichare SpringReturnor Non-Spring Return g’
with respectto their operation. o SIS 4 N
SectiondVherelt isUsed: P P % © ©
i i N UG /R "SR, O SO 0 A L RN - < RS | N .- SRS = L
Carbeusedinallsections. SectiondVherelt is Used: _g 3
Usedon allsectionswith dampers @ 4. 2 i
2 &
5 £ + B 3
2 g 2 %
o] — o B -+
3 Door Stopper e Freeze -free thermostat o _ 8 3 @
< Usedto mechanicallyprevent the servicedoor from . i Usetito protect the coil from freezingin water coil L E A
= closingduringservice. =i sections. == Q/G‘
.g » _'_“-_"\ P g RPURS. /) LOPRPD] N AT a0 (O S Vi TN SRR SR, G sk, (S SR S - GRS (. PN S (R e Y [BESa ~Nigrg/ JORTTIE ISP RSSIERIOIRIEEN) ( - e e
:c) = SectiondVherelt is Used: /;:'m (A | Sectionaihereltis Used: 1 : il
o Carbeusedin allsections. [ 3] Usedin coilsections. % A
c - L5 1 o, R 1|}
= N 6L &
- ==
—— o, —_—
S 3 N 5
:‘:u . T % & T
. Coil Valve Humidity and Temperature  Sensor " s ST,
'& — Useto regulatethe flow rate of water that will be sent to Se—\ Usedto take areattime readingof the relative humid- ity :
- coils. Canbe controlled proportionally or on/off. 2way and | _andd_rybtjlk_)thermometervalueofthe envirorn- ment o s "/}< 2 i
E 3-wayalternativesareavailable. e in which it is located. a o
3 - sUsedt T Z /g 18 T
-] Sect.lonSNhere.lt s U_SQd' SectiondVhereltis Used: o Y% o
Usedin water collsections. Carbeusedin allsections. ST T ©
——— ~ —4-
3
Emergency Button Frequency Converter T T+
Usedto cutoff mainpowersupplyto the air handling Usedfor the proportionalcontrol of motor rpm s Ak
unitin caseof emergencies o o
SectiondVherelt isUsed: o L 4 O
SectiongVhereltis Used: Y Usednfansectons. = & i 4 2f
Usedin fansections. : :
T Vit il =
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