JlamuHapHbIN pacxogomep
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OnucaHue

Bnokn nammHapHoro notoka ans
onepaurOoHHbIX MOMELLEHUI NCMNONb3YHTCS
ansa obecnevyeHuss HeobxoanUMoro
naMnHapHOro NOToKa Bo3adyxa Hag
XUPYPrMy4ecknm CcTonom, npegoTtspallas
nonagaHue 6akTepuin n 4pyrmx 4actul, B 30Hy
naumeHTa.

CBouctBa

OnTumarnbHble pa3mMepbl onpeaensaiTcs
Tak, 4ToObl B pe3ynbTaTe CKOPOCTb
BO34yxa Ha noesepxHocTun coctasnana 0,2-0,3
m/c. OCHOBHasg NpuyMHa aTOro
o0bsACHsEeTCA TeM, YTO NPU CKOPOCTU
bonee 0,3 M/c HapyLlaeTcs CBA3b, a Npu
ckopocTu Hmxe 0,2 m/c HapyLuaeTcs
naMnHapHbIN NOTOK. Ha HWXHEen cTopoHe
Groka pacnonoXeH aMnHn3aTop,
BbIMOMHEHHbIA N3 HAaTAHYTOrO LUerKa.
JlamnHunsatop npeacrtaesndeT cobon
MHOTFOKOMIMOHEHTHYO0 AeTasb,MO3BOSOLLYIO
COeuHUTb namny ¢

nogseckon. Ha kopnycax ¢punsTpoBs
npegycMOTPEHbl COeAMHUTENbHbLIE KOHLbI
AIst MAHOMETPOB, NO3BOSALWMNENIMEPUTD
cTeneHb 3arpsasHeHns punbTpa. Ha
nneHyme Takke npeaycMoTpeHbl oHapu.
OTtnunyaeTtcsa oT 0ObIYHBIX ONOKOB
namMrMHapHOro NOTOKa pacnosioXkeHne
¢dunbTpoB HEPA. B gaHHomMm ycTponctee
GUNbTPLI pacnonoXeHbl Ha BbIXoA4e
nneHyma, a He Ha ero Bxoge. Npu aTom
nnowanb unbTpa pesko yBENNYNBAETCH,4YTO
B CBOIO O4Yepedb NpMBOAUT K ropasgo
MeHbLUeMY NageHUIo AaBNeHns Ha
UnbTpyoLWMn BOK N3-3a 0O4EHb HU3KON
CKOpPOCTU BO34yXa, YTO B UTOre NPpMBOANT K
CHWXeHMI0 pabo4yero aaBneHns u
TpebyeMonmMoLLHOCTH BEHTUNATOpA. Ans
yoo0CcTBaTPaHCNOPTUPOBKM YCTPONCTBO
N3roTaBNUBaeTCs U3 MOLYINbHbIX AeTanen,
KOTopble yCTaHaBnMBalTCA
HEenocpeacTBEHHO Ha MecTe.

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
filler 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.



MaTtepuanoi

Bnok NoNHOCTbIO M3roTOBMEH U3
Hepxasetowen ctanu AlSI304. Onsa
dunbTpauumn B 6r10ke UCNonb3yTca punbTpbl
H13/H14 knacca HEPA.

ObpaboTka NnoBepPXHOCTH
Tak Kak Becb OJ10K U3roToBMEH U3

HepXaBetoLlen cranu, NoBepXHOCTHas
0bpaboTka He npon3BoanTCS.

Pa3mepsbl - Dimensions:

*INo pa3mepam, noxanymncra, yTodHuTe
BO3MOXHOCTb NPOM3BOACTBA NPOAYKTA.

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.

*For dimensions other than that, the
product's manufacturability should be asked.



HomuHanbHbIN Pacxon MoTeps AaBneHns Ha YMCTOM punbTpe

Tun | pasmep E B 0.24 m/s BO3AyXa Clean Filter Pressure Drop i OUALTPBI (78 mm) -
Type Nominal Size (mm) (mm) (mm) Flow Rate (m’/h) (Pa) Inlet Openings (mm) x No Of Openings  Filters (Frame: 78 mm)
H13 H14
762x610 2
HPT-01 2400x1400 2482 1416 2900 50 55 700x200x2 762x305 6
762x762 2
HPT-02 2400x1800 2482 1872 3800 50 55 800x200x2 762%457 6
HPT-03 2400x2000 2482 2026 4100 50 55 100x200x2 762x6108
HPT-04 2400x2400 2482 2482 5100 50 55 600x200x4 762x762 8
915x610 2
HPT-05 2600x1400 2636 1416 3100 50 55 700x200x2 915x305 4
610x305 2
915x762 2
HPT-06 2600x1800 2636 1872 4000 50 55 500x200x4 915x457 4
610x457 2
915x610 6
HPT-07 2600x2000 2636 2026 4400 50 55 600x200x4 610610 2
915x762 6
HPT-08 2600x2400 2636 2482 5400 50 55 660x200x4 762x610 2
915x915 4
HPT-09 2600x2600 2636 2636 5800 50 55 700x200x4 915x6104
915x610 2
HPT-10 2900x1400 2941 1416 3400 50 55 800x200x2 915x305 6
915x762 2
HPT-11 2900x1800 2941 1872 4500 50 55] 550x200x4 915x457 6
HPT-12 2900x2000 2941 2026 4900 50 55 600x200x4 915x610 8
HPT-13 2900x2400 2941 2482 6000 50 55 700x200x4 915x762 8
915x915 6
HPT-14 2900x2600 2941 2636 6400 50 55 800x200x4 915x610 2
HPT-15 2900x2900 2941 2941 7200 50 55 900x200x4 915x915 8
1220x610 2
HPT-16 3200x1400 3246 1416 3700 50 55 900x200x2 1220x305 4
610x305 2
1220x762 2
HPT-17 3200x1800 3246 1872 5000 50 55 600x200x4 122x457 4
610x457 2
1220x610 6
HPT-18 3200x2000 3246 2026 5400 50 55 660x200x4 610x610 2
1220x762 6
HPT-19 3200x2400 3246 2482 6700 50 55 800x200x4 762x610 2
1220x915 4
HPT-20 3200x2600 3246 2636 7100 50 55 900x200x4 1220x610 2
915x610 2
1220x915 6
HPT-21 3200x2900 3246 2941 8000 50 55) 1000x200x4 915x610 2
1220x1220 4
HPT-22 3200x3200 3246 3246 8800 50 55 1100x200x4 1220x610 4
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O JlamuHapHom lNMoToke - About Laminar Flow

Onpepnenenune JlamnHapHoro NMoToka:

JlaMrHapHBbIN NOTOK - 3TO ABUXEHNE
nogaBaemMoro Bosgyxa ¢ NOCTOSAHHOW U HU3KOW
CKOpOCTbHO, 6e3 06pasoBaHNA BUXPEN B
noToke.

[MoTOK BO34YLUHOMO MOPLUHS

BosayuwHble YacTuubl, BbIxoasLwwmne 13
MarneHbKMX OTBEPCTUIA B NaMmHaTope,
06beanHATCHA Nocne HEeCKONbKUX CM U
o6Las nnowanb ce4eHNss HeMHOro
YMEHbLLAEeTCH, 3aTeM OHU ABUXKYTCSA BHU3, KaK
NopLUEHb, C HEGONbLUUM YBENNYEHNEM
nonepeYHoro cevyeHus.

CwmewweHuve Ha [paHnue Crios

Ha rpaHuvue mexay nogaBaembiM BO30YXOM U
aTMOCEePHbBIM BO34YXOM HEN3OEXKHO
npovcxoguT TypbyneHTHoe cmelleHune. 3To
MEeCTO, e YacTuubl U3 OKpyKaroLen cpeabl
MOryT NonacTb B NogaBaeMbli
GunbTpoBaHHbIM BO34yX. OTa rpaHuua
JoJKHa ObITb He MeHee 150 MM 3a
npegenamm paboden obnactu. Nostomy
ropu3oHTanbHOE paccTosiHne mMexay paboymm
CTOSIOM W BHELUHEN rPpaHULbl TaMUHAPHOIo
NnoToKa JOJMKHO ObITb He MeHee 500 MMm.

TemnepatypHas PasHuua

TemnepaTypHas pasHuua B 1-4 °C mexay
nogaBaemMbliM BO3QyXOM U aTMOCHEPHbIM
BO3yXOM OKa3blBaeT HE3HaUYNTENbHOE
BNMUSIHWE HA CKOPOCTb 1 NMPOEKLMIO.
MopgaBaembli BO3OyX AOMKEH ObITb XonoaHee,
yeM aTMOCepPHbIN, NHa4Ye NaMuHapHoe
obTekaHue He npoun3ongeT us-3a adpdekra
nnaBy4yecTu.

Definition of Laminar Flow

Laminarflow 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 1to 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.



HanbHocTb bpocka n CkopocTb Bo3ayxa:

OxnpaeTcs, YTO CKOPOCTb BO3AyXa Ha BbICOTE
150 mm Hag paboudnm cTonom OygeT B
AnanasoHe 0.12-0.18 m/c. Npaduk Ha
npegbiayLLen cTtpaHmLe ncnonb3yeTcs ang
NpoBepKn 3Ton cutyaumnn. Hanpmumep, ecnu
BbICOTa MOTOSKa COCTaBNSAeT 3 M, a BbiCOTa
ctona 0.75 M, To hl=3-0.75=2.10 m. Boagyx,
BbIXOASALLUMA U3 TaMMHaTopa CO CKOPOCTbIO
0.24 m/c, 6ygeTt nmeTb ckopocTb 0.13 m/c
nocre hl=2.10 m (B npegenax enTon 30Hbl,
CM. rpaduK Ha npeablayLien cTpanuue). ToT
rpadouk MOXHO MCMNONb30BaThb AN
onpeaeneHnsa onTMMansbHOW BbICOThI
YCTaHOBKM namuHaTopa.

Throw And Air Velocity

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 hl=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 hlI=2.10 m
(within the yellow band, see graph on
previous page)

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



Cuctema BosgywHoro 3aHaBeca:

Bokpyr nammuHaTopa ycTaHaBnMBaloTCs
aByxuienesble AMddy30pbl ANS CO30aHUA
BO34YLUHOW 3aBeckl. Bo3ayx, HanpasneHHbIn
HapyXXy OT yCTPOWCTBA, NOAAeTCs Nog yriom
okoso 5-10 rpagycoB K BepTukanu. dta
BO3AyLUHasA 3aBeca NpedoTBpaLlaeT KOHTaKT U
CMeLUMBaHME NogaBaeMoro Bo3gyxa ¢
aTMmocepHbIM BO3ayxoM. Pacxof Bosayxa
3TOoM 3aBechbl cocTaBnseT oT 150 go 250 m3/4
Ha MeTp, a CKOPOCTb BbIX04a COCTaBMsAeT OT
0.83 no 1.4 m/c. Okono 60% no 75%
nogaBaemMoro Bo3gyxa naeT Yepes LweneBble
Onddy3opbl, OCTaBLLAACS YacTb NPOXOAUT
Yyepes nammHaTop. OTO B CBOK o4vepedb
No3BONSAET UCMONb30BaTh Oonee ManeHbKU
namuHaTop. OgHako cnegyeTt NOMHUTL, YTO
BO34yX, No4aBaeMbI Yepes LerneBble
andpysopsl, Takke 4OMKEH OblTb
npeaBapuTenbHO OTOUNLTPOBAH C MOMOLLILHO
dunbTpos HEPA.

NamuHapHas eguHMLa NoToka

Avdbcpy3opbl

Diffusers Laminar Flow Unit

Diffusers

Hudbdbysopel

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.



TexHU4YecKkme XxapakTepuCcTUKn

Bbrnok nammvHapHoro notoka npegHasHaudeH
ana obecneyeHvs OesnHeKUnn, yCTaHOBKN,
aKkcnnyataumm M TeXHUYeCcKoro
obcnyxusanus. MNMpounssoanTenb
noaTBepXOaeT COOTBETCTBME TpebOoBaHUAM
cuctemMbl ynpasneHusa kadectsom DIN EN
ISO 9001. Kopniyc 1 gpyrue 4actu
W3roTOBMEHbI U3 HepXaBewLllen cranu
AISI1304 BbicOKOro KadecTtBa, U
ucnbiTaTenbHblA BO3OYyX0BOA AOOCTYNeH Ans
KOHTponga yTedek. OTyeT 06 umcnbITaHUsX ©
rapaHTUMHbIA cepTudmkat OyayT BblgaHbl
npoussoaunterniem B cooTeBeTcTBuMM C DIN
1946/4. B Gnoke HaxoguTcsa namuHM3aTop,
N3roTOBMEHHbIA U3 OrHEeYMnopHOro LUerika,
obecneyrBaoLLmii OOHOPOOHOE
pacnpefeneHne BO3ayxa, KOTOPbIA MOXET
ObITb Oe3nHMUMPOBaH NyTeM pachblfieHns
UM npoTupaHus. HWxHMe noBepxHOCTU
Onoka namMuHapHOro noToka nerko
pasbupatotcs and ygoOHOW 3ameHbl
dunetpoB HEPA n gna BHYyTpeHHeN
AesnHpekumn kopnyca. brnok nammHapHoro
noToka MMeeT getanu Onsa NoakmovyeHns
CBETUSIbHMKa B orepaunoHHon. B
cooTtBeTcTBMM C EN 1882 Ha nnockocTu
Onoka Oyger HaxoguTbCcA conno Ansd
HaHeceHus ucrnblTaTenbLHOro asposons. Anga
KOHTpoNna 3arpssHeHus dunbTpoB HEPA B
Onoke npegycMOTpeHbl pasbeMbl AN
MaHomeTpa gudepeHLmansHOro
AasneHns. GunbTpbl MPOLM UCMBITAHUSA U
ceptudmumpoBaHbl no knaccy H13 unm H14,
no craHgapty EN 1822, kak MnuHumym 99,95
% (H13) n 99,995% (H14).

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 accordingto 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 H13orH14
class, at least 99,95% (H13) and 99,995%
(H14) according to EN 1822 standards.



