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Tanim

Ameliyathane tipi Laminar Akis Uniteleri,
ameliyathane masasi ve Ustinde istenen
laminar akisi saglamak ve bu laminar akis
sayesinde bulunduklan alana mikrop, bakteri
ve diger partikillerin girmesini engellemek
amaciyla kullanilirlar.

Ozellikler

Laminar Akis Unitelerinin boyutlandiriimalar,
alin hizi

0,2 - 0,3 m/s arasinda olacak sekilde
yapilmaktadir. Bunun temel nedeni 0,3 m/s
yukarisindaki hava hizlarinda Unite altinda
calisanlarda rahatsizlik yaratmasi, 0,2 m/s
altindaki  hizlarda ise laminar akista
bozulmalar meydana gelmesidir.

Laminar Akis Unitesinin alt yiziinde laminar
akisi saglayan gerdirilmis ozel bir ipekten bez
(laminazatoér) bulunmaktadir. Laminazator
parcali tipte olup ozel tasarimi sayesinde orta
kisminda sarkik (pendant) lamba baglantisina
olanak tanimaktadir.

HEPA filtrelerin  ¢alisma ve kirlenme
durumunu gorebilmek amaci ile, filtre
kutularinda fark manometresi i¢in baglanti
uclarn bulunmaktadir.

Neopren, dokme veya jel conta basma
yuzeyleri secenekleri bulunmaktadir.
Konvansiyonel laminar akis (Unitelerinden
farkli olarak, filtreler plenum girisindeki
bogazlara degil, komple plenum c¢ikis
yuzeyine, tavana paralel sekilde gruplanmis
olarak baglanmaktadir. Bu sayede, filtre
yuzeyinden gecis hizi  dusirllerek filtre
direncinin en aza indirilmesi ve daha diisik
isletme basincindan dolayr azalan fan
glicliniin getirdigi isletme ekonomisi ve geg
kirlenme avantajlan elde edilmistir. Tagima
kolayligi icin, initeler santiyede birlestirilecek
sekilde modiiler halde iiretilmektedir.

Description

The Laminar Flow Units for operation rooms
are used for providing the required laminar
flow above the operation desk and to prevent
bacteria and other particles entering in the
patient zone.

Properties

The sizing of the units are determined so that
the outcome face velocity of air is between
0.2-0.3 m/s. The primary reason for this, is
that above 0.3 m/s velocity, the operators are
disturbed and below 0.2 m/s, irregularities
within the laminar flow occur.

There is a laminizer at the bottom face of the
unit, which is made of stretched silk. The
laminizer is a multi-piece part that permits
connection of the pendent lamp.

Connection ends for manometers are
provided on the plenum to permit
connection of manometers so that filter
dirtiness can be measured.

Main difference from the conventional
laminar flow units is the location of the HEPA
filters. The filters are located at the outlet of
the plenum, instead of the plenum inlets. The
filter area is drastically increased, thus
leading to much lower pressure drop across
the filter unit due to very low air velocity,
eventually leading to lower operating
pressures and reduced required fan power.
For transportation ease, the units are
manufactured in modular parts which are
installed together on site.
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Malzemeler
Ameliyathane tipi Laminar Akis Unitelerinin

govdeleri 304 kalite paslanmaz celikten
yapilmistir.

Yiizey islemi

Tim uriin paslanmaz celikten dretildigi icin,
yuzey koruma amaciyla herhangi bir islem
yapilmamaktadir.

Ol¢iilendirme - Dimensions:
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*Bunun disindaki  olguler i¢in  Urdndn
uretilebilirligi sorulmalidir.

Materials

The unit is entirely made of AISI 304 stainless
steel. H13/H14 HEPA filters are used in the
unit for filtration.

Surface Treatment:

Since the entire unit is made of stainless
steel, no surface treatments are made.
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*For dimensions other than that, the
product’s manufacturability should be asked.




Uriin Kodu -

Product Code Nominal Size (mm) (mm)

HPT-01

HPT-02

HPT-03
HPT-04

HPT-05

HPT-06

HPT-07

HPT-08

HPT-09

HPT-10

HPT-11

HPT-12
HPT-13

HPT-14
HPT-15

HPT-16

HPT-17

HPT-18

HPT-19

HPT-20

HPT-21

HPT-22

Nominal Olgii -

2400x1400

2400x1800

2400x2000
2400x2400

2600x1400

2600x1800

2600x2000
2600x2400
2600x2600
2900x1400

2500x1800

2900x2000
2900%x2400

2900x2600
2900x2900

3200x1400

3200x1800

3200x2000

3200%x2400

3200x2600

3200%2900

3200x3200

E

2482

2482
2482

2636

2636

2636

2636

2636

2941

2941

2941
2941

2941
2941

3246

3246

3246

3246

3246

3246

3246

B
(mm)

1416

1872

| 2026
2482

2482

1416

1872

2026
2482
2636
1416

1872

2026
2482

2636
2941

1416

1872

2026

2482

2636

3246

0.24 m/s igin Debi—
Flow Rate (m*/h)

2900

3800

4100
5100

3100

4000

5400
5800
3400

4500

4900
6000

7200

3700

5000

5400

6700

7100

8000

8800

Temiz Filtrede Basing Kaybi —
Clean Filter Pressure Drop
(Pa)

H13
50

50

50
50

50

50

50

50

50

50

50

50
50

50
50

50

50

50

50

50

50

50

H14
55

55

55
55

55

55

85

55

55

55

55

55
55

55
55

55

55

55

55

55

55

55

Kanal Boyutu ve Adedi -

Filtreler (78 mm) -

Inlet Openings (mm) x No Of Openings Filters (Frame: 78 mm)

700x200x2

800x200x2

100x200x2
600x200x4

700x200x2

500x200x4

600x200x4

660x200x4

700x200x4

B800x200x2

550x200x4

600x200x4
700x200x4

B00x200x4
900x200x4

900x200x2

600x200x4

660x200x4

800x200x4

900x200x4

1000x200x4

1100x200x4

762x610 2 adet
762x305 6 adet
762x762 2 adet
762x457 6 adet
762x610 8 adet
762x762 8 adet
915x610 2 adet
915x305 4 adet
610x305 2 adet
915x762 2 adet
915x457 4 adet
610x457 2 adet
915x610 6 adet
610x610 2 adet
915x762 6 adet
762x610 2 adet
915x915 4 adet
915x610 4 adet
915x610 2 adet
915x305 6 adet
915x762 2 adet
915x457 6 adet
915x610 8 adet
915x762 8 adet
915x915 6 adet
915x610 2 adet
915x915 8 adet
1220x610 2 adet
1220%305 4 adet
610%305 2 adet
1220x762 2 adet
122x457 4 adet
610x457 2 adet
1220%610 6 adet
610x610 2 adet
1220x762 6 adet
762x610 2 adet
1220x915 4 adet
1220x610 2 adet
915x610 2 adet
1220x915 6 adet
915x610 2 adet
1220x1220 4 adet
1220x610 4 adet
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Laminar Akis Hakkinda - About Laminar Flow

Laminar Akisin Tarifi

Laminar akis, ortama verilen hava kdtlesinin
sabit hizda ve birbirine karismadan paralel
olarak, bir hava pistonu gibi hareket etmesidir.

“Hava pistonu” Akisi

Laminazatordeki gozeneklerden ¢ikan hava
zerrecikleri, hemen ardindan birlesmeye
calisir ve cikistan birkag¢ cm. sonra cikis
kesitine gore hafif bir daralma gosterir, sonra
hafifce genisleyen bir kesitte piston gibi asagl
dogru iner.

Sinir Karisimi

Asagl dogru inen hava ile ortam havasinin
birlestigi sinirda, distik tirbilansli bir hava
kansimi olusur. Bu bolge, cevredeki
partikillerin inen havaya karisacagl bolgedir.
Bu sinir, kritik ¢calisma bolgesinden en az 150
mm disarida olmalidir, bu sebepten dolayi
laminar akis Unitesinin dis  kenarinin
operasyon masasindan en az 500 mm daha
disarida olmasi gereklidir.

Sicaklik Farkliligi

Ortam ve lifleme havalari arasindaki 1 ila 4 °C
olan sicaklik farkinin, havanin hizi ve diisey
menzili Ustliinde onemli bir etkisi vardir.
Ufleme havasinin ortam havasindan 1ila 4 °C
arasinda daha soguk olmasi gerekmektedir.

Definition of Laminar Flow

Laminar flow is the movement of supplied air
at a constant and low speed, like an air
piston, without eddies within the flow.

“Air Piston” Flow

The air particles that come out of the tiny
holes in the laminizer come together after a
few cm and the total outcome sectional area
shrinks a little, then move downwards like a
piston, with a slight increase in
cross-sectional area.

Boundary Layer Mixing

At the boundary layer between the supply air
and ambient air, an inevitable turbulent
mixture occurs. This is where the particulates
in the surrounding can enter the filtered
supply air. This border must be at least 150
mm outside of the operational area.
Therefore, the horizontal distance between
the operation table and the outer edge of the
laminar flow unit must be at least 500 mm.

Temperature Difference

A temperature distance of 1 to 4 °C between
the supply and ambient air has a negligible
effect on the velocity and throw distance. The
supply air should be colder that the ambient;
if it is warmer, then due to the buoyancy
effect, a laminar flow envelope will never
occur.
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Ufleme Uzakligi Ve Hava Hizi

Tavandan Uflemelerde, havanin masanin 150
mm kadar listlinde 0.12-0.18 m/s hiz bandinda
kalmasi ongorilmektedir. Asagidaki grafik, bu
kontroliin yapilabilmesiicindir. Ornegin, tavan
yiksekligi 3 m, masa yiiksekligi 0.75 mise, h1=
3-0.75-0.15= 2.10 m olur. Laminar akis
Unitesinden 0.23 m/s hizla ¢ikan hava, h1=2.10
m sonra 0.13 m/s civarina disecektir,
grafikteki sarn bandin icinde kalmaktadir. Bu
grafikten  faydalanilarak  laminar  akis
Unitesinin montaj kotunun ne olmasi gerektigi
de hesaplanabilir.

!’!!!!tti#lll““

RRRSRRRARRAE.
' ;@\U 4

-

£ S

B
3000 mm

Throw And Air Velacity

It is expected that, the air velocity 150 mm
above the operation table is in the 0.12-0.18
m/s range. The graph on the previous page
serves for checking this situation. For
example; let the ceiling height be 3 m, table
height 0.75 m. Then h1=3-0.75=2.10 m. Air
exiting the laminar flow unit at 0.24 m/s will
have a velocity of 0.13 m/s after h1=2.10 m
(within the vyellow band, see graph on
previous page)

This graph can be used for determining the
optimum installation height of the laminar
flow unit.
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Hava Perdeli Sistem

Masa uzerindeki laminar akis Unitesinin
cevresine, hava kiitlesi olusturabilmesi
acisindan 2 slotlu difizorler konulur. Uflenen
hava, 5-10 derece aci ile diiseyden disari
dogru uflenir. Bu sayede, calisma alaninin
disinda ikinci bir giivenlik duvari olusturulur
ve ortam havasinin laminar akistan gelen hava
ile temasi ve karisimi  onlenir. Slot
difizorlerden hava c¢ikis debisi metretul
basina 150 ila 250 m3/h arasinda veya cikis
hizi olarak 0.83 ila 1.4 m/s arasinda olmalidir.
Odaya verilen havanin %60 ila %75 i slot

difizorlerden, kalani ise laminar akis
Unitesinden  saglanir.  Bu  uygulama,
normalden daha kig¢ik bir Unitenin
kullanilmasini saglar. Ancak; slot

diftizorlerden verilecek olan havanin, bunlara
gelen kanallar uzerine konulacak ayn HEPA
filtrelerden  gecirilmesi  gerektigi  de
unutulmamalidir.

Peripheral Slot ; X
Diffusers Laminar Flow Unit Diffusers

Peripheral Slot

Air Curtain System

Two-slotted diffusers are installed around the
laminar flow unit to provide a mass of air
acting as a protective curtain. Air is supplied
at about 5-10 degrees from vertical, towards
outside of the unit. This air curtain prevents
contacting and mixing of supply air and
ambient air. The flow rate of this curtain is
between 150 to 250 m3/h per meter and the
outlet velocity is between 0.83 to 1.4 m/s.
About 60% to 75% of supply air is given
through slot diffusers, the remaining from the
laminar flow unit. This provides a possibility
to use a smaller laminar flow unit. However, it
must be kept in mind that air supplied
through slot diffusers should also be filtered
by HEPA filters before.
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Teknik Sartname

Laminar Akis Unitesi; dezenfeksiyon, montaj,
bakim ve servis kolaylig saglayacak sekilde
tasarlanmis olacaktir.

imalatci firma, DIN EN 1SO 9001 kalite yonetim
sistemine gore gereklerin yerine getirdigini
belgeleyecektir. Komple plenum kismi 304 kalite
paslanmaz celikten, filtre baglama kisimlan ise
ETIAL 60 normunda ekstrize aliminyum
profilden imal edilecek ve natiirel eloksal
kaplamali olacaktir. DIN 1946/4’e gore imalatgl
tarafindan verilen test raporu ve garanti belgesi
bulunacaktr.

Uflenen havanin dagiimini homojen olarak
saglayacak, plskirtme ve silme yoluyla
dezenfekte edilebilir, clrimeyen ve atese
dayanikli ozellikte ipekten yapilma laminazator
bulunacaktir.

Laminer Akis Unitesinin alt ylzeyleri, HEPA
filtrelerin  kolaylikla  degistirilebilmesi  ve
govdenin i¢ dezenfeksiyonunun yapilabilmesi
icin kolayca sokiilebilir ve geri takilabilir yapida
olacaktir.

Laminer Akis Unitesi, ameliyathane sarkit
(pendant) lambasi baglanti detayina sahip
olacaktir.

Plenum uzerinde, EN 1882 standartlarina gore
test aerosolu tatbik etmek icin nozul
bulunacaktir.

HEPA filtrelerin kirlenme durumunu izleyebilmek
Uzere; plenum  kisminda fark  basing
manometresi icin baglanti uclan yer alacaktir.
Filtreler H13 veya H14 sinifi, EN 1822
standartlarina gore en az % 99,95 (H13) ve %
99,995 (H14) verimde ve EN 1822 standartlarina
uygun test sertifikali olacaktir.

Siparis Kodlamasi - Order Code

Tip Kodu - Type Code
Filtre Sinifi - Filter Class

13 ...H13 Sinify
14 ...H14 Sinifi

Specification Text

The Laminar Flow Unit will be designed to
provide disinfection, installation,
maintenance and service. The manufacturer
will certify that it meets the requirements of
the DIN EN ISO 9001 quality management
system. The body and the other part are
made of 304 quality stainless steel and the
test duct will be available for leakage control.
Test report and guarantee certificate issued
by the manufacturer according to DIN 1946/4.
The unit will have a laminator which is made
of fire-retardant silk to ensure homogeneous
distribution of air, that can be disinfected by
spraying or wiping.

The lower surfaces of the laminar flow unit
will be easily dismountable for easy
replacement of HEPA filters and for the
internal disinfection of the body. The Laminar
Flow Unit will have operating room pendant
lamp connection details. According to EN
1882 standards, there will be a nozzle to
apply the test aerosol on the plenum box. In
order to monitor the pollution of the HEPA
filters, there will be connectors for differential
pressure manometer in plenum section.
Filters will be tested and certified H13 or H14
class, at least 99,95% (H13) and 99,995%
(H14) according to EN 1822 standards.

Filtre Tipi - Filter Type
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