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L AMINER FLOW

HAVALANDIRMA SISTEMLER|

LAMINAR FLOW UNITS

Tirkiye' de laminer flow dizayn ve imalatinda oncl olan
GONAIR siirekli yaptigi  AR-GE calismalari ile dinya
standartlarini takip ederek, ameliyathane gereksinimlerini
karsllayacak en (st diizeyde Ozellikleri saglayan laminer
flow dretimini  gerceklestirmektedir. GONAIR GLF ve GLF-S
olarak iki ayr tipte Gretimi gergeklegtirilen laminer flow
uniteleri 30 yillik tecribe ve muhendislik caligmalari ile
tasarlanmistir.

GLF laminer flow dnitelerini rakiplerinden ayiran iki ana
ozellik bulunmaktadir. Bunlardan birincisi paslanmaz celik
fiber malzemeden imal laminarizator sistemidir. Kimyasal
temizlige uygun, uzun 0omarlt ve dayanikli olan bu sistem
sayesinde perfore sac veya kumas laminarizator kullanan
diger Ureticilerin drtnleri ile kiyaslanamaz bir fark
yaratiimaktadir. GLF ve GLF-S laminer flow sistemini diger
Ureticilerin drdinlerinden ayiran ikinci ana ozellik ise, HEPA
filtrelerin laminer flow sisteminin igerisindeki hava
bolmesinde yer almasidir. Bu sayede sistemdeki tim HEPA
filtre  Kirliliklerinin, filtrelerin - kanal baglanti  bolimine
yerlestirildigi sistemlere gére daha homojen olmasini ve
kanal baglantilarindaki sorunlardan bagimsiz bir sistem
calisma kosulu olusturmasini saglamaktadir.

GONARR Klima tim GLF ve GLF-S sistem Cretimlerini,
sizdirmazlik elemanlarini kiflenme yapmayan, bakteri
olusumunu engelleyen, hijyenik ve antibakteriyel ozellige
sahip olan drinler kullanarak gerceklestirmektedir.

GONAIR, the pioneer in designing and manufacturing of
laminar flow systems in Turkey, manufactures laminar flow
units by continuous research and development works,
complying the up to aate standards, compensating the
upmost requirements of today’s operation theatres. GONAIR
proauces two types of laminar flow units. GLF and GLF-S
units are designed and produced out of 30 years of
engineering works and know-how.

GLF laminar flow units have two main superiorities
comparing to the competing products. First is the stainless
steel fiber laminarizator system. The laminarizator with
stands to any chemical cleaning agent, provides a long
lasting life time and durable operation providing an
incomparable difference against it's competitors.The
second main superiority of GLF and GLF-S laminar flow
systems against its competitors is the positioning of HEPA
filters inside the laminar flow systems. GLF & GLF-S units
have an air side panel inside the main body on which the
HEPA filters are mounted. Unlike the competing laminar flow
systems which install the HEPA filters on the duct connection
line, GONAIR GLF and GLF-S systems are less effected from
the duct connection problems, and all HEPA filters are
clogged homogenously.

GONAIR produces all GLF and GLF-S system products by
using non moulding, antibacterial and hygienic sealing
materials.



AME!_iYATHANELERDE
LAMINER FLOW KULLANIMI

Ameliyathaneler gibi 6zel sartlar gerektiren mahallerde
18Il konforun saglanmasi digindaki en onemli konu,
havadaki mikroorganizma kirleticilerini ve partikl
konsantrasyonunu standartlara uygun olarak en dtsik
seviyelere indirmek ve havanin tirbtlans olugturmadan,
laminer akimda ve tek diizlemde akisini saglamaktir.
Standart bir havalandirma sistemi ile bu ihtiyaclar
karsilanamamaktadir.  Bu sartlar sadlamak igin
uretilen GONAIR laminer flow cihazlar,  Kklimatize
edilmis havanin sadece paslanmaz celik yizey ve HEPA
filtreler ile temas etmesini ve sonrasinda
laminarizatorden (0zel difiizor) gecerek ameliyat
masasina laminer akis olarak ulasmasini saglamaktadir.
Filtrelerdeki by-pass kacaklari sizdirmazlik
elemanlarinin  -mekanik birlesim ytzeylerine
uygulanmasi ile engellenmektedir. Tlrbllansl hava
akimina sahip sistemlerin tersine GONAIR GLF ve GLF-S
laminer flow cihazlarinda, 0.15 - 0.25 m/sn gibi disik
hava hizlari ile saglanan laminer hava akimi ile ameliyat
ekibinden yayilan patikillerin hastaya veya ameliyat
gerceklesen bélgeye ulasmadan hava akimi ile asagiya
alinip uzaklagtinidiklart icin, bu sistemde kirlenme
endeksi minimum seviyeye indirilmektedir. Bu sayede
0,5u ‘dan daha buyidk mikro organizmalarin
ameliyathane personeli tarafindan yayllarak hasta
ameliyat bolgesine ulagsmasi ve dolayisi ile
kontaminasyon/enfeksiyon olusturmasi blylk oOlgtide

engellenmektedir.

GONAIR GLF ve GLF-S dniteleri, ameliyathane
gereksinimi olan yiksek hava degisim oranlarinin
yarattigi hava debisi gereksinimleri ve ameliyathane
operasyon masa oOlcUleri dikkate alinarak tim ihtiyag ve
standartlar karsilanacak sekilde tasarlanmistir.

LAMINAR FLOW UNITS IN
OPERATION THEATRES

In Operating theatres or similar locations, where special
conditions beyond air conditioning and ventilating, the
most crucial requirement is to reauce the air particulate
concentration and microbiological contamination down
to the desired standards, providing air flow in laminar
current without causing any  turbulence. These
conditions cannot be achieved by regqular air
conditioning and ventilating systems. GONAIR laminar
flow units GLF and GLF-S are manufactured to meet
with these requirements of surgery rooms- operation
theatres. Units are installed on the ceiling as aligned to
operating table. Pre-treated air passes through the
laminar flow unit contacting only with Stainless steel
surface, cleaned through HEPA filters and distributed by
laminarizator (special sterile air diffuser) surface in
order to provide excellent, laminar air distribution. HEPA
filters are mechanically connected to the cabins inside
with sealing gaskets on the connecting surfaces in
order to prevent by-pass air leakages. Unlike the
systems performing turbulenced air flow, GONAIR GLF
and GLF-S laminar flow units provide, 0,15-0,25m/sn
low face velocity direct flows. By this feature, the
microorganisms, bigger than 0,5u ,Spread out from the
surgery staff and media are prevented from reaching to
the patient or to the open wound and
contamination/infection rate is vastly minimized.

All GLF and GLF-S units construction and dimensions
are designed considering the standard operation tables,
and high class air change per hour rates for operation
theatres.

STANDART LAMINER FLOW HAVALANDIRMA SISTEMi UYGULAMASI
STANDARD LAMINAR FLOW SYSTEM APPLICATION
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STANDART TIP AMELIYATHANE
LAMINER FLOW UNITESI - GLF

Tum Laminer Flow cihazlar standart olarak ameliyathanenin
gereksinim duydugu filtre sinifina uygun  secilmis HEPA
filtreler ile donatilmaktadir. Ek olarak ttim klima otomasyon
sistemleri ile uyumlu calisabilen, filtre Kirlilik alarmi icin
uygulanmakta olan fark basing presostatlari tim cihazlarda
standart olarak mevcuttur. Tim cihazlar DIN1946/4 hijyen
normlarina gore Uretilmig ve sertifikalandiriimigtir.

Hepa filtreler yiksek filtre yiizeylerine sahip olup kolayca
monte edilebilmektedir. Hava dagiticisi da kolayca
temizlenip, dezenfekte edilebilmektedir. Standart laminar
flow dfleme sistemi ameliyathane tavaninda ameliyat
masasinin Gstline gelecek sekilde monte edilir. Sistem
paslanmaz celik hava dagitim kutusu, hepa filtreler, fark
basing anahtari, cihaz i¢ aydinlatma lambasi(Led veya
Florasan alternatifli),laminarizator (0zel paslanmaz gelik fiber
diftizor) ve ameliyathane pendant lambasi baglantisindan
olusmaktadir.

Hava dagitim kutusu sizdirmaz yapida tasarlanmis ve
hijyenik & antibakteriyel sizdirmazlik elemanlar ile
desteklenmigtir. Tum parcalar kolaylikla demonte
edilebilecek sekilde dizayn edilmigtir. Bakim ve filtre
degisikligi bu sayede cok az zaman almakta ve ortam
elemanlarina hasar vermeyecek sekilde
gerceklestirilmektedir.

OZEL TiP AMELIYATHANE
LAMINER FLOW UNITES] - GLF - S

Ozel tip laminer flow sistemi standart tip ozelliklerinin
timund kapsamakta, bunlara ek olarak ise 6zel paslanmaz
celik dagitim kutusu tasarimi, hava dagitim kutusu ve
laminarizator yizeyini cevreleyen, steril cam bolme, bu
bolmenin diginda kalan ameliyathane tavan lambasi ve
medikal gaz prizlerini icermektedir.

Steril Cam Bolme: Laminer flow Unitesinden ¢ikan laminer
akiml havanin ameliyat masasina yonlendirilmesini ve
strekli olmasini destekleyen bir yapidir. Bu  yapi sayesinde
laminer akimin ortamdaki diger hava akimlarindan etkilenme
orani minimum seviyeye dustrtlmektedir.

Medikal gaz prizleri: EN 737-1 standartlarina uygun cift
emniyetli, filtreli, medikal gaz santrallerinden veya basincli
tiplerden elde edilen gazlar ile calisacak sekilde
uygulanmaktadir.

6 ; Unitesi GLF
ng Theatre Laminar Flow Unit GLF

STANDARD OPERATING THEATRE
LAMINAR FLOW UNIT-GLF

All laminar flow units are equipped with the proper class of
HEPA filter selected in accordance with the operating
requirements. In addition to this, all units are equipped with
filter differential pressure switches for clogged filter alarm
output which are compatible with all automation Systems.
Laminar flow units are manufactured in compliance with
DIN1946/4 hygiene norms and certified by Bureu Veritas.

HEPA filters, having large filtration surfaces, are mounted
easily to the system. Laminarizator(Sterile air diffuser)
element can be removed for maintenance and Sterilizing.
Standard laminar flow systems are designed to be applied
above the operation table covering all extends of the table.
The system consists of Stainless steel air plenum,Hepa
Filters, differential pressure switches,laminar flow plenum
illumination system(Led or Fluorescent fixture alternatives
are available), Laminarizator(Special Stainless steel fiber
diffusor) and pendant lighting connection.

All Laminar flow unit designs are covering leakage proof
construction supported with antibacterial&hygienic sealing
gaskets/sealants. Easy dismantling parts allow easy and
simple maintenance causing no damage occurrence to
surrounding materials upon maintenance.

SPECIAL OPERATING THEATRE
LAMINAR FLOW UNIT-GLF-S

GLF-S compromises with all of the features that standard
GLF unit holds. In addition to these features GLF-S laminar
flow units are equipped with specially designed main body
structure, Ssterile glass screen which surrounds th
laminarizator and main body, medical gas panel an
operating theatre illuminating lamps.

Sterile Glass Screen: Laminar air leaving the air dlistr




GONAIR AMELIYATHANE LAMINER FLOW

SISTEMININ USTUNLUKLERI

1- DIN 1946/4" nin ¢zellikle yiksek seviyede sterilite
gerektiren ameliyathaneler icin gerektirdigi sartlarin
yerine getiriimesi.

2- Uygun dezenfeksiyon ve bakim kolayligi (GONAIR
GLF ve GLF-S laminer flow Uniteleri kolay bakim ve
temizlenebilme Ozelliklerine sahip olarak
tasarlanmistir.Laminarizatérlerin baglanti noktalarindan
clkarimasi ve HEPA filtrelerin baglanti yerlerinden
sOkulmesi ile kolay ve etkili dezenfeksiyona ve bakima
olanak saglanmistir).

3-Tum tavanlara kolayca montaj (GONAIR GLF ve GLF-S
laminer flow dniteleri birden ¢ok yontem ile tavana
monte  edilebilmektedir. Montaj yontemlerinin ¢oklu
olmasi sayesinde en zorlu tavan yapilarinda bile
kolaylikla monte edilebilmektedir).

4-Kanitlanmig  performans (GONAIR fabrikasinda
bulunan ameliyathane demonstrasyon tesisinde yapilan
uygulamalarda GONAIR tasarimli GLF ve GLF-S laminer
flow cihazlarinda havanin tek diiziemde laminer olarak

ve istenen  hizlarda, homojen  olarak aktig
g0zlemlenmistir).
5- Tum operasyon siniflarina uygun olma ozelligi.

(GONAIR GLF ve GLF-S laminer flow dniteleri
sizdirmazlik ve by-pass kagak izolasyonlari sayesinde
tim ameliyat ve operasyon siniflarina  uygun
Ozelliktedir.

MONTAJ SONRASI PARTIKUL OLCUM HiZMETi

GONAIR tecrtibeli ekibi ve son teknoloji ekipmanlart ile,
ameliyathanede bulunan GONAIR marka laminer flow
cihazlarinin saglamis oldugu havadaki partikillerin
0lgtim ve raporlama hizmetini verebilmektedir.

SUPERIORITIES OF GONAIR LAMINAR FLOW

SYSTEMS

1-The necessary requirements compliance in DIN
1946/4, especially for high degree of microbiological
contamination conditions, have been assured.

2- Easy maintenance and sterilization.( GONAIR GLF
and GLF-S laminar flow units are designed in such a
way that maintenance and sterilization can be managed
with simple applications. Laminarizators and HEPA
filters are easily dismantled providing upmost space for
necessary interference)

3- Easy Installation to all types of ceilings. (GONAIR GLF
and GLF-S laminar flow units can be installed to ceilings
with various hanging Systems. Multiple installation
types allow units to fit for every circumstance in ceiling
applications.)

4- Proven performance. (GONAIR GLF & GLF-S laminar
flow units proves its effectiveness and functionality at
Operation Theatre Laminar Flow Demonstration Room
located in GONAIR/ANKARA factory. Application
provides observation of homogenously diffused,
directional and laminar, air flow at the desired face
velocities.)

5- Compliance with all operation classes.(With their
leak-free structure and filter by-pass leakage
preventing components, GLF and GLF-S laminar flow
units are complying with all operation standards and
requirements

DUST PARTICLE COUNTING AFTER
INSTALLATION

GONAIR, with its experienced technical staff and high-
tech equipment, is offering to its customers the official
particle counting service applied to the laminar flow
systems with GONAIR brand. Counted particles are
detailed and reported to the administration and class of
the operation theatre becomes determined.
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CIHAZ SECIMI GLF STANDART TIP

GONAIR GLF serisi laminer flow cihazlar asadidaki hava
debisi tablosundan, ameliyathane oOlcileri, ameliyathane
gereksinimi olan saatlik hava degisim orani ve operasyon tip
ve sinifi dikkate alinarak secilmelidir.

Cihaz modeli tablodaki gri alan icerisinde kalacak sekilde
secilmeli ve secilen bu cihazin OlgUleri ameliyathane
masasindan mutlaka daha blytk olgtde olmaldir. Farkl
durumlar igin GONAIR ile irtibata geginiz.

SEGIM GRAFIGI / SELECTION GRAPH

UNIT SELECTION FOR GLF STANDARD TYPE
GONAIR GLF units are selected from below selection graph,
considering the operation theatre air change rate per hour,
operation type/class, operation room and operation table
dimensions.

Unit model must be selected within the gray area located in
below graph and selected model’s dimensions must be
greater than the dimensions of subject operating table. For
other conditions and other types of applications in laminar
flow units please contact with GONAIR.
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LAMINER FLOW UNITESI TEKNIK OZELLIKLER VE BOYUT TABLOSU
LAMINAR FLOW UNIT TECHNICAL SPECIFICATION AND DIMENSION CHART

Baslangi¢ ; i Plenum Boyutlant | Asgari Gerekli
Hava Debisi | Hiz Aralidi | Basing Kaybi Fmell(lal;?)?mg :::;: ::::::: Plenum Box Tavan Boslugu
MODEL Air Flow | Speed Range | Starting Final Pressure Dimensions Minimum
(m%/h) (m/s)  Pressure Loss Loss (P Boyut Adet | | L i Ceiling
(Pa) 0ss(P3) | pimensions | Unit Clearance
GLF 1224 1900-2600 0.18-0.25 300 550 610x 610 2 1200 | 2400 | 400 400
GLF 1424 2200-3000 0.18-0.25 300 550 610 x 762 2 1400 | 2400 | 400 400
GLF 1624 2500-3400 0.18-0.25 300 550 457 x 610 4 1600 | 2400 | 400 400
GLF 1824 2800-3800 0.18-0.25 300 550 610 x 610 4 1800 | 2400 | 400 400
GLF 1830 3500-5000 0.18-0.25 300 550 457 x 610 6 1800 | 3000 | 400 400
GLF 2424 3700-5200 0.18-0.25 300 550 457 x 610 6 2400 | 2400 @ 400 400
GLF 2430 4600-6500 0.18-0.25 300 550 610x610 6 2400 | 3000 @ 400 400
GLF 3030 5800-8100 | 0.18-0.25 300 550 610 x 762 6 3000 | 3000 | 400 400

*Verilen basing kayiplar hepa filtreler dahildir.

*The given pressure losses are for complete Plenum Boxes (including Hepa Filters).



GLF - STANDART TiP / GLF STANDARD TYPE
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CIHAZ SECiMi GLF-S OZEL TiP

GONAIR GLF-S serisi laminer flow cihazlar agagidaki hava
debisi tablosundan, ameliyathane olculeri, ameliyathane
gereksinimi olan saatlik hava degisim orani ve operasyon tip
ve sinifi dikkate alinarak secilmelidir.

Cihaz modeli tablodaki gri alan icerisinde kalacak sekilde
secilmeli ve secilen bu cihazin oOlctleri ameliyathane
masasindan mutlaka daha biylk Olgiide olmalidir. Farkli
durumlaricin GONAIRile irtibata geginiz.

SECIM GRAFIGI / SELECTION GRAPH

UNIT SELECTION GLF SPECIAL TYPE

GONAIR GLF-S units are selected from below selection graph,
considering the operation theatre air change rate per hour,
operation type/class, operation room and operation table
dimensions.

Unit model must be selected within the gray area located in
below graph and selected model's dimensions must be
greater than the dimensions of subject operating table. For
other conditions and other types of applications in laminar
flow units please contact with GONAIR.
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LAMINER FLOW UNITESI TEKNIK OZELLIKLER VE BOYUT TABLOSU
LAMINAR FLOW UNIT TECHNICAL SPECIFICATION AND DIMENSION CHART

Baslangi¢ ; i Plenum Boyutlant | Asgari Gerekli
Hava Debisi | Hiz Aralidi | Basing Kaybi Fmell(lal;?)?mg :::;: ::::::: Plenum Box Tavan Boslugu
MODEL Air Flow | Speed Range | Starting Final Pressure Dimensions Minimum
(m%/h) (m/s)  Pressure Loss Loss (P Boyut Adet | | L i Ceiling
(Pa) 05 (Pa) | pimensions | Unit Clearance
GLF-S 1224 1900-2600 0.18-0.25 300 550 610x 610 2 1250 | 2450 | 400 400
GLF-S 1424 2200-3000 0.18-0.25 300 550 610 x 762 2 1450 | 2450 | 400 400
GLF-S 1624 2500-3400 0.18-0.25 300 550 457 x 610 4 1650 | 2450 | 400 400
GLF-S 1824 2800-3800 0.18-0.25 300 550 610 x 610 4 1850 | 2450 | 400 400
GLF-S 1830 3500-5000 0.18-0.25 300 550 457 x 610 6 1850 | 3050 | 400 400
GLF-S 2424 3700-5200 0.18-0.25 300 550 457 x 610 6 2450 | 2450 ' 400 400
GLF-S 2430 4600-6500 0.18-0.25 300 550 610 x 610 6 2450 | 3050 @ 400 400
GLF-S 3030 5800-8100 | 0.18-0.25 300 550 610 x 762 6 3050 | 3050 | 400 400

*Verilen basing kayiplar hepa filtreler dahildir.

*The given pressure losses are for complete Plenum Boxes (including Hepa Filters).



GLF-S OZEL TiP / GLF-S SPECIAL TYPE
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