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Parengé: “Vienybé¢”dpt. VK skyrius

DEMESIO!
Pries pradedant naudoti orapiitg, praSome atidziai perskaityti §i pasa.
ATMINKITE, KAD!

Biutinai turi biti vedamas orapttés darbo laiko apskaitos Zurnalas,
kuriame turi biiti zymima: orapiités darbo salygos (darbinis slégis,
isiurbiamo ir iSmetamo oro temperatiiros), orapiités darbo laikas (nesant
apskaitos, oraptités darbo laikas skaiCiuojamas nuo pardavimo dienos),
zinios apie atliktus techninius aptarnavimus.

Orapiité turi biti tiksliai sumontuota pagal Sio paso 5-o0 skyriaus

v

nurodymus.

TIK ISPILDZIUS AUKSCIAU ISVARDINTUS
REIKALAVIMUS, ATLIEKAMAS GARANTINIS APTARNAVIMAS
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12. PARAISKA GARANTINIAM APTARNAVIMUI

AB “Umega*“ generaliniam direktoriui

A e , esu jsigijes jasy jmonéje pagamintg
(vardas, pavardé arba jmonés pavadinimas)
GAMINE e , gamyklinis Nr. ................... ) eeeeee e e e

(jsigijimo data, vieta, pirkimo dokumento pavadinimas ir numeris )

Susipazines su gaminio naudojimo techniniu pasu, deklaruoju, kad gaminys yra sumontuotas
vadovaujantis gamintojo techniniame pase iSdéstytais reikalavimais ir naudojamas pagal
paskirtj, nepazeidziant naudojimo instrukcijos reikalavimy. |vertinant tai, turiu Siam gaminiui
pretenzija:

Manydamas, kad pretenzijoje iSsakytus trikumus jtakojo jisy gaminio defektai, prasau atsiysti
savo atstovus pajungto gaminio apzidréjimui, defekty nustatymui ir jy pasalinimui. Jei bus
nustatyta, kad minéti trikumai yra atsirade dél neteisingo gaminio pajungimo ar naudojimosi juo
arba garantiniy trikumy visai néra, jsipareigoju atlyginti jlisy atstovy atvykimo transporto islaidas
(0,8 Lt/km) bei sugaista kelionéje ir apzitros vietoje laika (30 Lt/val), kiekvienam serviso brigados
darbuotojui (ne daugiau kaip trims darbuotojams).

Jei per 7 kalendorines dienas gera valia neatlygin¢iau nurodyty iSlaidy, sutinku, kad
jos bity iSieSkotos iS manes LR jstatymais nustatyta tvarka.

Mano adresas.......c.c.oviiiii i Jtelefonas ...l

Vardas, pavardé Parasas
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14. PAZYMA APIE PRIEMIMA IR KONSERVAVIMA
CrnpaBka 0 npreMKe ¥ KOHCEPBAIMH
Certificate about reception and conservation

Orapilite BAF ..o e e e

Bosnyxomyska 3AF
Air blower 3AF

gamyklinis Nr. ...,
3aBoacKoil No.
factory Number

atitinka [ST 8271432-24:2002 reikalavimus ir tinkama naudojimui.

cootBercTByeT TpeboBaHusIM MCT 8271432-24:2002 u nipurogHa Ijisi SKCILTyaTaluu

,Is in compliance with IST 8271432-24:2002 requirements and is fit for exploitation.

Pagaminimo data.......c...ccccvevvrrieniennenneenn.
JlaTa n3rotoBiieHUS

Date of manufacturing:

Konservavimodata ..........ccoceeeeeveeeieinneneennne.
Jlata KOHCepBaluu.

Date of conservation:

Konservavimo galiojimo laikas - 1,5 mety.

Cpok seiicTBusI KoHcepBauuu - 1,5 roza.
Term of conservation validity: 1.5 years

TKS darbuotojo parasas...........ccceeeuveennnnee.
IMonmucs pabotHuka OTK.
Signature of Technical Control Department's employee.

A.V.
M. II.
Seal

1. PASKIRTIS

1.1. Orapttés 3AF (toliau orapiités) skirtos oro be mechaniniy priemaisy ir
skys¢io laseliu suspaudimui ir transportavimui. Gali buti naudojamos kaip
vakuminis siurblys.

1.2. Orapiites galima naudoti stacionarinémis salygomis esant aplinkos
temperattirai nuo minus 10°C iki plius 45°C. Jei aplinkos temperatiira ne aukstesné
kaip +35°C, tai slégiy skirtumas gali bati iki 80 kPa. Jei aplinkos temperatiira yra
+35...45°C, tai slégiu skirtumas neturi vir$yti 50 kPa.

1.3 Orapiités Zzymens uzrasas, pavyzdziui: 3AF49M 1-MH-50-2-1,5-3, ¢ia:

3AF49M1-MH - kompresoriaus, naudojamo orapiitéje, tipas. Skaicius 49
reiskia, kad rotoriy ilgis 100 mm. Jei Sioje vietoje bus skaic¢iai 51 arba 53 - tai reiskia,
kad rotoriy ilgis atitinkamai bus 150 mm arba 250 mm. Raidé M reiskia, kad
kompresorius modernizuotas (yra sumontuota labirintiné ziedy sistema, neleidzianti
tepalui i$ karterio patekti i darbing kompresoriaus dali, tuo paciu ir | oro srauta,
iSmetamga i§ kompresoriaus). Skai¢ius 1 nurodo, kad kompresoriaus varanciojo
rotoriaus veleno iSsikiSancCio galo ilgis yra 69 mm. Jeigu bity skaiCius 2, tai
iSsikiSancio galo ilgis - 94 mm. Raidés MH nurodo, kad jungimas su elektros varikliu
yra per mova ir kompresorius sumontuotas horizontaliam oro srauto putimui. Jei
vietoje raidés H buty raidé V - reiskia, kad kompresorius sumontuotas vertikaliam
oro srauto piitimui.

50 - slégiy skirtumas, kPa.

2 -na$umas, m’/min.

1,5 - sinchroninis elektros variklio veleno apsisukimy skaicius, tukst.
aps/min.

3 - elektros variklio galingumas, kW.

Jeigu orapiités zZyméjime néra dvieju paskutiniy skaiciy, reiskia oraptité
sukomplektuota be elektros variklio.

2. KONSTRUKCIJOS APRASYMAS

2.1. Orapiité susideda i§ dviejy pagrindiniy daliy: kompresoriaus ir elektros
variklio, kurie tarpusavyje sujungti centruojanciu tarpiniu korpusu. Sukimo
momentas perduodamas per stangria pirSting mova. Orapiités konstrukcija leidzia ja
panaudoti tiek horizontaliam, tiek vertikaliam oro srauto piitimui, nekei¢iant detaliy
nomenklatiiros.

3AF (11.09) V2 LT, RU, EN



2.2. Orapttés kompresorius - tai dviejy rotoriy Ruts tipo masina (zidr. 13. ORAPUTES DUOMENU LAPAS

pav.1). Du vienodo profilio rotoriai netepami sinchroniskai sukasi korpuso viduje JIMCT JaHHBIX BO3LYXOLYBKI
su nedideliais tarpeliais tarp rotoriy ir korpuso ir tarp paciy rotoriy. Rotoriy Data list of the air blower
sukimasj sinchronizuoja cilindriniy istrizakrumpliy krumpliara¢iy pora. Rotoriy
velenai vienoje puséje remiasi | dvieilius rutulinius atraminius, kitoje puséje 1 OTapULES ZYIMUO ...
radialinius ritininius guolius. OGO3HAYCHIE BO3IYXOLYBKH
2.3. Krumpliaraciai ir ritininiai guoliai tepami skystu mineraliniu tepalu Airblower's indication
taskimo budu, o dvieiliai radialiniai atraminiai guoliai - kosistenciniu.
Krumpliaragiai uzdengti gaubtu, kuriame yra kiaurymés tepalo ipilimui ir GamyKHniS NE oo
iSleidimui bei tepalo lygio rodiklis. Tepalo i§ gaubto | kompresoriaus darbing dalj 3aBojickoii Ne
nepraleidzia labirintiné sandarinimo ziedy sistema. Dvieiliai radialiniai atraminiai Factory Number
guoliai sutepti gamykloje gamintojoje ir orapiités naudojimo metu papildomai ju
tepti nereikia. ‘ Tmax i8metamo 0ro,C  ..ooooveveveceeeeeeeeeeveeeeeens
; . Twmax BeiOpackiBaemoro Bosayxa, ° C
' 6}0 D s | & 287N\ T’ ! Tmaxot‘dischargedair.oc
iR Maksimalus leistinas slégiu skirtumas, kPa....................
i YN MakcuMaibHO JIOIyCTUMBIN Tiepena] naBieHuil, KPa
e e | ﬂﬁ'\ Maximum allowed pressure difference, kPa
an i)
@ © © Naudingas galingumas, KW ........c.ccccoeevveciiiiiivieiieeene,
. C g MonHocTh Ha Bajie, KW
é Useful power, kW

s1=10,05 min

Kompresoriaus gaubtas uzpildytas tepalu...............
B koxyx koMIipeccopa 3aJIUTo Maciio

Compressor's convex lid filled with oil

o , o TriukSmo lygis, dB .......cccovvevviiiieiiee e,
1 - Tepalo lygio rodiklis; 2 - Varantysis krumpliaratis;
3 - Varantysis rotorius; 4 - Varantysis krumpliaratis; YPOBeHL 1ryma, I[6
5 - Ritininis guolis NJ307EC; 6 - Varantysis rotorius; .
7 - Galinis dangtis; 8 - Korpusas; 9 - Soninis dangtis; Noise level, dB

10 - Dvieilis rutulinis radialinis atraminis guolis 3307A-2RS1TN9/MT33;
11 - Kompresoriaus pusmove.
* oraptciy tipo 3AF49.

Pav. 1
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10. List of rapidly wearing out parts

Description
Compressor's
type
yp b Roll Two-rowed
r : : .
1C b OTCT | Tooth-wheels radial Coqpllng Pin
spring | bearing supportive |  ring
ball-bearing
3AF49. ..
6 psc. 2 psc. 801 p]co(;f (; acho 1 2psc. 6 psc. 6 psc.
3AF5I... 804.101.053 | NUSO7EC | ¥ ‘;-22 o 50‘21 g [T RSITRYMTS 333111 20.110| 50410101102
34F53... ... e
Usage resource
(in working hours) 16000 30000 30000 30000 30000 30000

11. Full complement

1. Airblower

2. Instruction manual

In case of purchasing air blower without electric engine, parts are completed
by manufacturer.

12. Warrantee obligations

The company warrantees that the quality of the air blower is in compliance with
the [ST 182714327-24, requirements in case the regulations related to its transportation,
storage, assembling and usage specified in this manual are observed.

The company grants a 12-month warrantee period for the air blowers with pre-
installed shaft of 3000 rpm and 18-month warrantee period for the air blowers with pre-
installed shaft of 1500 rpm, calculating from date of sale (execpt 12-month warrantee
period for the engine).

During warrantee period, AB UMEGA Vienybé dpt.commits itself of performing
free elimination of defects if they occurred due to manufacturer's fault.

34 3AF (11.09) V2 LT, RU, EN
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* orapuciy tipo 3AF49

Pav. 2
3. TECHNINES CHARAKTERISTIKOS

3.1. Oraptciy techninés charakteristikos, gabaritiniai ir prijungiamieji
matmenys pateikti 1-je lenteléje. Taip pat zitiréti paveikslus 1 ir 2.

3AF (11.09) V2 LT, RU, EN 3
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6.5. When the air blower operates in a vacuum regime, the ratio between
discharge and suction pressures under permissible difference of the air blower pressures
of 30 kPamay notexceed 1,43, under 5 kPa 1,67, and under 80 kPa 1,82.

6.6. In the process of air blower's operation, a small amount of lubricant may be
carried out through the openings located on the final cover of the flange and through the
breather installed in the cork for Iubricant pouring in. This is not the damage of the air
blower. It is not allowed to seal these openings because then the lubricant from the
convex lid of the air blower's compressor would be sucked in to the working part of
compressor and would be discharged to the network of pipes alongside with the air. At
the same time the pressure in the convex lid would increase and the lubricant might be
discharged through the washers of lubricant level windows.

7. Technical service

7.1.The oil in the compressor's housing of the air blower must be replaced in due
time. The first replacement of lubricant must be done after 250 working hours. Further,
the lubricant must be replaced every 2500 working hours, however, at least once a year. In
case the air blower operates under the conditions when the temperature of discharged gas
is higher than 80°C, the oil must be replaced every 1500 working hours and at least once a
year.

Ifitis needed to add more oil into the housing, the identical brand of oil should be
used (the same brand of oil that compressor's housing was filled in at a factory-
manufacturer, indicated in the data list of the air blower).

If the oil is completely replaced, another brand mark of oil may be used. Before
the replacement, the housing must be thoroughly cleaned. While choosing the oil brand,
working conditions of the air blower must be considered. In case the air blower's working
pressure is under 75 kPa or vacuum under 40 kPa, the temperature of the sucked in gas is
under 35°C and the temperature of discharged gas is under 80°C, the mineral oils of VG
150 viscosity class (e.g. Esso-H150VG, ARAL-GM150; Shell-C150) should be used. In
case the values of above indicated parameters are higher, the mineral oils of ISO VG 220
viscosity class should be used (e.g. Esso-220; Shell-C220). It is essential to pay attention
to the maximum allowed temperature of heating, and in case the air blower is operated
outdoors to the temperature of oil's freezing.

7.2. The required level of oil in the housing must be maintained. The oil level
must be visible in the window of oil level indicator. The optimum oil level up to half of
oil level indicator when the air blower is at a standstill. It should not be poured too much
oil because its removal from the air blower will increase.

The optimum oil level in the air blower with horizontal air flow is 0.5 liter, and in

the air blowers with vertical air flow 0.65 liter.

7.3 The state of the coupling must be regularly checked. In case of strange noise

in the coupling pecking, knock or some other noise the coupling pins must be checked.
If worn out they must be replaced.

32 3AF (11.09) V2 LT, RU, EN

4. SAUGOS REIKALAVIMAI

4.1. Naudoti, aptarnauti ir remontuoti orapiit¢ leidziama tik tiems
asmenims, kurie yra susipazing su "Kompresoriy irengimo ir saugios
eksploatacijos taisyklémis", "Saugos taisyklémis eksploatuojant elektros
irenginius" bei su $ia instrukcija ir kuriy zinios yra patikrintos.

4.2. Naudoti orapiite leidziama tik tuomet, jei ji yra sumontuota pagal visus
Sios instrukcijos 5-o skyriaus reikalavimus.

4.3. Atliekant pakrovimo-iskrovimo darbus ar montuojant orapute,
naudoti tvarkingus kélimo irengimus, kuriy kélimo galia yra ne mazesné kaip 0,5
tonos. Orapiitg stropuoti pagal 3 pav. parodyta schema.

4.4. Remontuojant, keiciant tepalg ar vykdant kitus techninio aptarnavimo
darbus, orapiité turi buti sustabdyta ir atjungta nuo elektros tinklo.

4.5. Negalima leisti dirbti orapiitei, jei darbo salygos neatitinka duomeny
lape nurodyty parametry. Pastebéjus orapuités darbo sutrikima, butina ja tuojau
iSjungti. Tolesnis oraptités darbas galimas tik pasalinus gedima.

4.6. Jeigu orapiit¢ sumontuota tokioje vietoje, kur galioja triukSma
ribojan¢ios sanitarinés normos, tai turi buti sumontuoti triuk§ma slopinantys
irenginiai (iSmetimo duslintuvas, isiurbimo duslintuvas, triuk§ma slopinantis
gaubtas ir pan.), sumazinantys oraputés skleidziama triukSma iki leistinos ribos.
Orapiite aptarnaujantis personalas, jei orapiité dirba be triuk§ma slopinanciy
frenginiy, ja aptarnaujant turi naudoti individualias saugos priemones nuo
triuk [Jmo.

4.7. Orapute konservuojant, ja iSkonservuojant, valant valikliais, grieztai
laikytis prieSgaisrinés apsaugos taisykliy, naudoti individualias saugos priemones,
vykdyti valikliy naudojimo instrukcijy reikalavimus.

4.8. Orapiitei veikiant, nestovéti prieSais iSputimo angas (apsaugini
voztuva, apkrovos mazinimo voZztuva ir pan.), nes oro srové gali iSmesti | orapiitg
patekusias kietas daleles.

4.9. Orapiutés elektros variklio i§vady dézuté turi buti uzdaryta dangteliu, o
variklis, valdymo pultas ir pati oraptté turi buti izeminti, naudojant tam tikslui
skirtus varztus.

4.10. Dél darbinio slégio orapuités pavirSius ir oro iSmetimo vamzdynas
ikaista. Naudoti saugos priemones (izoliuoti vamzdyna, naudoti individualias
saugos priemones), kad aptarnaujant nebiity galima nusideginti.
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Esant horizontaliam
oro srautui

5.5. The electric engine must be connected to and controlled through
automatic control and protective block which must prevent its overheating and
possible deviations of electrical parameters.

5.6. The necessity to install cooling equipment (ventilators, coolers etc.) for

" — sucked-in air will be determined on the condition that the temperature of the sucked-in
’REA— air would not exceed 45°C at pressure difference of 50 kPa, and 35°C at pressure
= difference of 80 kPa. The temperature of the discharged air should not exceed 115°C.

5.7. In case it is necessary to regulate the productivity of the air blower, it is

Esant vertikaliam possible to install devices for discharging part of the air into the atmosphere or

oro srautui transmitting the air from discharge area to the suction area. It is forbidden to adjust the

output installation of throttling devices in the discharge or suction lines of the air

AT T
a IH g ” 6. Preparation for operation and maintenance during air blower's operation
Pav. 3 . 6.1. Before initially setting the air blower for operation, it is essentially
important to:
5. MONTAVIMAS -check the level of lubricant. The lubricant must be visible in the window of
lubricant level (indicator);
5.1. Orapiités pastatymo vieta turi buti apsaugota nuo krituliy ir saulés -check if the slide valves of the network of pipes are open;

-check if the protective valve is not stuck;
-switch on the air blower for no longer period than 5 seconds and check the
direction of rotation. The rotation direction of the compressor's drive valve clockwise

radiacijos. Pagrindu orapiitei gali biiti tarpaukstinis perdengimas, plieninis rémas,
betono grindys ar specialus pamatas.

5.2. Vamzdynas neturi sukelti itempimy kompresoriaus korpuse. from the side of the convex lid (is marked on the convex lid). If necessary, it must be
Rekomenduojama vamzdyna prie oraputés jungti panaudojant gumini changed. During operation the reverse rotation of compressor's valve is strictly
kompensatoriy.Prie§ galutinai prijungiant vamzdyna, jis turi bati i§valytas nuo visy forbidden.

-switch on the air blower and let it work in idling for 2 hours. Afterwards, the
air blower must be gradually loaded up to the working pressure.
-observe air blower's operation for 2 hours. The working parameters must be

galimy neSvarumy. [siurbimo linijoje biitinai turi buiti pastatytas filtras, sulaikantis visas
daleles didesnes kaip 0,05 mm. [Smetimo linijoje biitinai turi biti sumontuoti atbulinis ir
apsauginis voztuvai. Jeigu yra sumontuotas iSmetimo duslintuvas, tai voztuvus

) . : < i . o ] entered in the register.
n’lOHtuOtl tuO_] ui dusllntUVO, Jel duslll’ltuvo néra, tal VOituVuS mOl’ltuOtl lémetlmo 62 Durlng regular usage, Whlle Settlng the air blower for Operation’ lt is
vamzdyne atstumu 1...1,5m nuo kompresoriaus. Apsaugini voztuva sureguliuoti 10% necessary to perform check-ups according to the first three requirements set forth in
austesniam slégiui negu darbinis. Jeigu orapiité naudojama kaip vakuumo siurblys, paragraph6.1.

6.3. After starting the air blower when the temperature is below zero it should
work in idling for 30 minutes and afterwards it should be gradually loaded.
6.4. During air blower's operation, the suction and discharge pressures and

isiurbimo linijoje tarp filtro ir oraptités turi biiti sumontuotas ribinio vakuumo voztuvas,
praleidziantis ora i orapiités isiurbima uzsikimsus filtrui.

5.3. Norint sumaZzinti orapiités skleidziama triuksma, rekomenduojame temperatures must be regularly checked and their values introduced into the register.
sumontuoti isiurbimo ir iSmetimo duslintuvus bei triukSma izoliuojanti gaubta. The working pressure difference may not exceed the one indicated in compressor's
Mazinant iSmetimo vamzdyno skleidziama triukSma bei apsaugai nuo jo ikaitimo, indication table and data list. The temperature of bearings may not exceed 115°C. A
vamzdyna reikia izoliuoti 30...50 mm storio izoliacinés medZziagos (pvz., akmens vatos) special socket in the bearings' cover has been installed to take the temperature. The

pressure of sucked-in gas may not exceed the atmospheric by more than (50-p/2)
kPa, where p -difference of working pressures in kPa.

sluoksniu.
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For horizontal valume flow

Fig. 3
5.2.The pipes must not cause tension in the compressor's case. It is
recommended to connect pipes to the air blower by using rubber compensator. Before
the final connection of the network of pipes it must be thoroughly cleaned. A filter
catching all the particles larger than 0.05 mm must be installed in the suction-in line. The
reverse and protective valves must be necessarily installed in the discharge line. In case
the discharge silencer has been installed, these valves must be fitted just behind the
silencer; if such silencer is absent, these valves must be assembled in the network of
discharge pipesin 1...1.5 m distance from compressor. The protective valve must be set
for 10 percent higher pressure than the working pressure. In case the air blower is used in
a function of a vacuum pump, a limiting vacuum valve (letting the air into the air
blower's intake system when the filter has been clogged) must be fitted in the suction-in
line between the filter and the air blower.

5.3. In order to reduce the noise of the air blower, it is recommended to install
suction-in and discharge silencers and noise-insulating convex lid. In order to reduce
the noise of a network of discharge pipes and protect it from heating too much, it is
necessary to insulate the pipes by 30...50 mm thickness layer of insulation materials
(e.g.rock wool).

5.4. A manometer and thermometer must be installed in the network of
discharge pipes in order to control the working regime of the air blower. Another
thermometer for measuring the temperature of the sucked-in air must also be installed.
The devices for measuring suction-in and discharge pressures or pressure differences
may be connected to openings intended for this purpose and located in compressor
flanges which have the screwed in corks.

The electric engine must be connected to and controlled through automatic control and
protective block which must prevent its overheating and possible deviations of

electrical parameters.
30 3AF (11.09) V2 LT, RU, EN

5.4. ISmetimo vamzdyne turi biiti sumontuoti manometras ir termometras,
leidziantys kontroliuoti orapiités darbo rezima. Taip pat turi biiti sumontuotas
termometras matuojantis isiurbiamo oro temperattira. Prietaisus, skirtus matuoti
isiurbimo ir iSmetimo slégius ar slégiy skirtuma, galima prijungti prie tam tikslui
skirty kiaurymiuy, esan¢iy kompresoriaus flansuose, i kurias yra isukti kamsciai.

5.5. Elektros variklis turi bati pajungtas ir valdomas per automatinj valdymo
ir apsaugos bloka, kuris turi apsaugoti ji nuo perkaitimo ir galimy elektros parametry
nukrypimy.

5.6. Biitinumas montuoti isiurbiama ora auSinancius irenginius
(ventiliatorius, auSintuvus ir pan.) nustatomas i§ salygos, kad isiurbiamo oro
temperattira nevir§yty 45°C, esant slégiy skirtumui 50 kPa, ir 35°C, esant slégiui
skirtumui 80kPa. I§metamo oro temperatiira neturi virSyti 115°C.

5.7. Esant buitinumui reguliuoti orapiités nasuma, galima sumontuoti jtaisus,
iSleidziancius dali oro | atmosfera arba perleidziancius ora i$ iSmetimo pusés i
isiurbimo puse. DraudZiama reguliuoti naSumaq sumontavus droseliavimo jtaisus
orapiités jsiurbimo ar iSmetimo linijose.

6. ORAPUTES PARUOSIMAS DARBUI IR PRIEZIURA DARBO
METU.

6.1. Prie§ pirma karta paleidziant orapfite, biitina atlikti:
- patikrinti tepalo lygi. Tepalas turi matytis tepalo lygio langelyje
(rodiklyje);
- patikrinti, ar atidarytos vamzdyno sklendés;
- patikrinti, ar neuzstriges apsauginis voztuvas
- jjungti orapiite ne ilgesniam kaip 5 sekundziy laiko tarpui ir
patikrinti sukimosi krypti. Kompresoriaus varanciojo veleno sukimosi kryptis
pagal laikrodzio rodykle, Zitirint nuo gaubto pusés (yra pazyméta ant gaubto). Jei
reikia - pakeisti. Naudojimo metu kompresoriaus veleno sukimasis atbuline
kryptimi griezZtai draudZiamas;
- jungti orapiite ir leisti jai padirbti tuscia eiga 2 valandas. Po to
orapiite palaipsniui apkrauti iki darbinio slégio.
- 2 valandas stebéti orapiités darba. Darbo parametrus surasyti {
apskaitos zurnala.
6.2. Naudojimo metu, paleidziant orapiite, reikia atlikti patikrinima pagal
pirmus tris 6.1. punkto reikalavimus.
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6.3. Paleidus orapilitg, esant minusinei oro temperatirai, leisti jai padirbti
tuscia eiga 30 minuciy ir po to palaipsniui apkrauti.

6.4. Darbo metu periodiskai tikrinti jsiurbimo ir iSmetimo slégius ir
temperatiiras, tepalo lygj ir vesti darbo apskaitos Zurnala. Darbinis slégiy skirtumas
neturi virSyti nurodyto kompresoriaus zymens lenteléje ir duomeny lape. Guoliy
temperatiira neturi vir§yti 115°C. Siai temperatiirai pamatuoti yra specialus lizdas
guoliy dangtelyje. [siurbiamu dujy slégis neturi vir§yti atmosferinio daugiau negu (50-
p/2) kPa, kur p- darbinis slégiy skirtumas, kPa.

6.5. Orapiitei dirbant vakuumo rezimu i$metimo ir isiurbimo slégiy santykis
esant leistinam orapiités slégiy skirtumui 30 kPa neturi virsyti 1,43, esant 50 kPa - 1,67
iresant 80 kPa-1,82.

6.6. Orapiités darbo metu, pro kiaurymes, esancias galinio dangCio flanSe ar
pro alsuoklj, esantj tepalo ipylimo kamstyje, gali buti iSneSamas nedidelis kiekis
tepalo. Tai néra orapiités gedimas. Uzsandarinti kiaurymes draudziama, nes tuomet
tepalas i$ orapiités kompresoriaus gaubto bus siurbiamas | darbing kompresoriaus dalj
ir kartu su oru iSmetamas | vamzdyna. Tuo paciu padidés slégis gaubte ir tepalas gali
biti iSmetamas pro tepalo lygio langeliy tarpines.

7. TECHNINIS APTARNAVIMAS.

7.1. Savalaikiai keisti tepala orapiités kompresoriaus karteryje. Pirma karta
tepala karteryje pakeisti po 250 darbo valandy. Toliau tepala keisti kas 2500 darbo
valandy, bet ne reciau kaip karta per metus. Jei orapiit¢ 70 % darbo laiko dirba
salygomis, kai iSmetamy dujy temperatiira yra auStesné negu 80°C, tai tepala keisti kas
1500 darbo valandy, bet ne reciau kaip karta per metus.

Papildant karteryje tepalo kieki - naudoti ta pacia tepalo marke (kokiu tepalu
uzpildytas kompresoriaus karteris gamykloje-gamintojoje, nurodyta orapttés
duomeny lape).

Tepala keiciant, galima naudoti kita tepalo marke. Pries tai karterj reikia
Svariai iSplauti. Pasirenkant tepalo marke, reikia atsizvelgti { orapiités darbo
salygas.Jeigu orapiités darbinis slégis iki 75 kPa arba vakuumas iki 40 kPa, jei
isiurbiamuy dujy temperatira iki 35°C arba iSmetamy dujuy temperatira iki 80°C, tai
naudoti ISO VG 150 klampumo klasés mineralinius tepalus (pvz. Esso-H150VG;
ARAL-GM150; Shell-C150). Esant didesniems auks¢iau nurodytiems parametrams -
naudoti ISO VG 220 klampumo klasés mineralinius tepalus (pvz. Esso-220; ARAL-
HP220; Shell-C220). Butina atsizvelgti { pasirinkto tepalo maksimaliai leisting
ikaitimo temperatiira, o naudojant orapiit¢ lauke ir { tepalo stingimo temperatiira.
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4. Safety Requirements

4.1. Only the persons who have got acquainted with “The Rules on Compressor
Installation and Safe Maintenance”, “Safety Rules on Operating Electric Equipment”
and the present instructions and whose knowledge has been examined, are allowed to use,
service and repair the air blower.

4.2. It is allowed to use the air blower only after its has been fitted observing all
the requirements set forth in section 5 of the present instruction manual.

4.3. While performing loading-unloading works or assembling the air blower, it
is mandatory to use lifting equipment which are in good working order and having
minimum lifting capacity of 0.5 ton. The air blower may be slung_only following the
scheme shown in fig. 3.

4.4. When the air blower is being repaired, the lubricants replaced or other
technical maintenance performed, it must be stopped and disconnected from the main
source of power supply.

4.5. It is forbidden to operate the air blower if operating conditions do not
correspond to the parameters in the data list. The air blower must be switched off
immediately after noticing some operation derangement. The air blower may be further
operated only after elimination of the damage.

4.6. If the air blower is installed in such a location where noise suppression
sanitation standards are applied, the noise silencers must be installed (outlet silencer,
suction-in silencer, noise reducing cover etc.) which would reduce the noise generated by
the air blower to a permissible limit. In case the air blower has not been installed with
noise reducing equipment, the service staff must use individual safety means against the
noise.

4.7. When the air blower is conserved, de-conserved, cleaned with detergents,
fire prevention rules should be strictly observed, individual safety devices must be used
and the instructions for using detergents must be followed.

4.8. When the air blower is operating, people are not allowed to stand in front of
air outlet openings (protective valve, load reduction valve etc.) because the air flow may
discharge out the solid particles which got into it.

4.9. The box of air blower's electric engine connections (wires) must be covered,
and the electric engine, control panel and the air blower itself must be ground using the
bolts intended for such purpose.

4.10. Due to working pressure, the surface of the air blower and the outlet pipes
get hot. The safety measures (insulation of pipes, individual safety means) must be
employed in order to prevent the staff from burning themselves.

5. Assembling
5.1.  The location of putting the air blower must be protected against

precipitation and solar radiation. Inter-floor partition, steel frame, concrete flooring or a
special base may be used as a bottom for the air blower.
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9.2 Vidiniy darbiniy pavir§iy konservavimui naudojamas tepalas K-17
GOST 10877. Tam { orapiités kompresoriaus vidy, priklausomai nuo kompresoriaus
dydzio, ipilama 100-200 gramy tepalo ir yra pasukami rotoriai taip, kad

susitepaluoty visi vidiniai korpusiniy detaliy ir rotoriy pavirsiai.

9.3. Iskonservuojama esant ne maziau kaip plius 10° C temperatirai.
Vidiniai pavirSiai iSvalomi trumpam jjungiant variklj ir taip prapuciant darbing dalj.
9.4 Pasibaigus konservavimo galiojimo laikui, orapiite reikia

perkonservuoti.

10. GREITAI SUSIDEVINCIU DETALIU SARASAS

1. Orapiite.
2.Pasas.

Perkant oraptite be elektros variklio, komplektiSkuma nustato gamykla -

gamintoja.

Detalés pavadinimas
Dvieilis
Kompresoriaus Lékstiné | Ritinini. rudtyl;m;
. ékstiné |Ritininis| g rumplia- radialinis s piee
tipas spyruoklé guolis raéfai atraminis Ivoré |Pirstas
guolis
T o AT L) it fvnt
3AFSI . .. 804101053 | NJSOTEC | 223 651 001-01 |SUARSIINYMI3333.111.20-110804. 101,01 1.2
3AF53 ...
Naudojimo resursas
(darbo valandomis) 16000 30000 30000 30000 30000 | 30000
11. KOMPLEKTISKUMAS
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Air blower for horizontal volume flow 8
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For horizontal volume flow

* For air blower 3AF49

3. Technical characteristics

3.1 Technical characteristics, size and connection measurements have been submitted

in Table 1. Also see figs. 1 and 2.

For verticalvolume flow

Fig. 2

4.
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2.3. Tooth-wheels and roller-bearings are lubricated by mineral liquid
lubricants by way of sprinkling, and two-rowed radial supportive bearings by
consistent lubricant. The tooth-wheels are covered with convex lid having openings
for pouring in and outlet of lubricants, and a lubricant level indicator. The system of
labyrinth sealing rings does not let the lubricant get from convex lid to the working part
of compressor. The two-rowed radial supportive bearing are pre-lubricated at the
factory-manufacturer and they do not need additional lubrication during operation of
the air blower.

.2 ot | .8

Flow X 7
direction

— & oo \ —d1-

@100 (@70*)

$=0,14 min
s1=0,05 min

1 - lubricant level indicator; 2 - Drive gear;

3 - Main rotor; 4 - Driven gear;

5 - Roller bearing NJ307EC; 6 - Secondary rotor;
7 - End cover; 8 - Case; 9 - Side cover;

10 - Two-roved radial supportive

ball-bearing 3307A-2RS1TN9/MT33;

11 - Half coupling of a compressor.

* For air blower 3AF49

Fig. 1
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12. GARANTINIAI JSIPAREIGOJIMAL

Orapiitei, iskyrus perkamus ir greitai susidévincius gaminius, detales bei
medziagas, suteikiama 24 ménesiy trukmeés garantija, kuri skai¢iuojama nuo
oraplités pardavimo dienos. Gamintojas garantuoja, kad oraptté atitinka [ST
182714327-24:2008 reikalavimus, jeigu yra laikomasi gabenimo, saugojimo,
montavimo ir naudojimo reikalavimuy.

Orapitéje sumontuotiems perkamiems gaminiams, tokiems kaip elektros
varikliui, apsauginiam voztuvui, atbuliniam voztuvui, kompensatoriui,
antivibracinéms pagalvéléms, skriemuliams, movoms, orapiités darbo parametry
matavimo prietaisams ir indikatoriams yra taikoma juy gamintojy suteikta
garantija.

Greitai susidévintiems gaminiams, detaléms ir medziagoms, tokiems
kaip dirzams, movos elastiniams elementams, oro filtro filtruojanciai medziagai,
tepalams garantija netaikoma.

Garantijos taikymo salygos. AuksSciau iSvardinti garantiniai
isipareigojimai yra taikomi jeigu buvo laikomasi visy Sios instrukcijos
reikalavimy ir pirmas privalomas tepalo pakeitimas buvo atliktas autorizuoto
serviso specialisto.

Atsiradus nesklandumams aptarnavimo metu teirautis
tel: +7 (495) 995-90-92

3AF (11.09) V2 LT, RU, EN
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Paspatotain: ornen 'K AO “Umega”, “Vienybe”dpt.

BHUMAHMUE!

Hepez[ Ha4daJIOM DJSKCeIJyaTalluu BO3AYXOAYBKH IMPOCUM
BHUMATCJIBHO IIPOYUTATh OTOT ITACIIOPT.

OBPATUTE BHUMAHMUE HA TO, YTO:

O06s3arenbHO JIOKEH BECTUTHh KypHANl ydeTa BpEeMEeHHM paboThI
BO3/1yXO/lyBKH, B KOTOPOM HEOOXOIMMO YKa3bIBaTh PEKUM paboThl (pabouee
JIaBJIeHHE, TEMIIEPaTypy BCACBIBAEMOTO M BBIOPACHIBAEMOTO BO3/IyXa),
0TpabOTaHHOE BO3IYXOMYBKOH Bpems (ecou ydeT He BeOeTCs, TO
O0TpabOTaHHOE BO3IYXOMYBKOW BpEMsI CUHTAETCSI CO JHS IPOJIAXKH),
CBCCHUS O MPOBCACHHBIX TEXHUYCCKUX O6CHy)KI/IBaHI/I}1X.

Bo3nyxomyBka go/mkHa ObITh CMOHTHPOBAHA 10 TPEOOBAHHSM 5-0T0
paszena ¥ TeXHHIeCKH 00CITyKUBAaThHCS 110 YKa3aHUSIM 3TOT0 TaCHopTa.

TOJIBKO ITPH BBIITOJTHEHUU BBIIIEYKA3AHHBIX
TPEBOBAHUMU BYAET NPOBOAUTBCA T'APAHTUHUHOE
OBCJIIY’ KUBAHUE

12 3AF (11.09) V2 LT, RU, EN

1. Designation

1.1. The 3AF air blowers (hereinafter referred to as air blowers) are intended for
the compression and transportation of air free of mechanical admixtures and droplets of
liquid. They may also be used as vacuum pumps.

1.2. The air blowers may used under stationary conditions at the ambient
temperature from minus 10°C to plus 45°. If the ambient temperature is no higher than 35°,
the maximum allowed pressure difference is 80 kPa. If the ambient temperature its
35...45°C, the pressure difference may not exceed 50 kPa.

1.3. Here is an example of the air blower's indication record: 3AF49M 1-MH-50-

2-1,5-3, where:
3AF49M1-MH atype of compressor used in the air blower.
The figure 49 shows that the length of rotors is 100 mm. If the numbers 51 or 53 are
instead, this means that the length of rotors is 150 mm or 250 mm, accordingly. The letter
M means that compressor has been modernized (i.e. the labyrinth system of rings
preventing the lubricant from getting to the working part of compressor from the housing
as well as to the air flow discharged from compressor, has been installed). The figure 1
shows that the length of the protruding end of driven shaft of compressor rotor is 69 mm.
The figure 2 instead, would indicate this length to be 94 mm. The letters MH show that
connection to the electric engine is performed through the coupling and the compressor
has been assembled for the horizontal air flow blowing. The letter V instead of H would
indicate that compressor is assembled for vertical air flow blowing.

50 pressure difference, kPa.

2 output, m’/min,

1,5 synchronic number of electric engine shaft resolutions, in thousands rpm.

3 motor power, kKW
In case the indication lacks the last two figures, this means that the air blower has no pre-
installed electric engine.

2. Description of Design

2.1. The air blower consists of two main parts: a compressor and electric engine
interconnected by centering intermediary case. The rotation moment is transferred
through the resilient pin coupling. The design of the air blower enables to use it both for
vertical and horizontal volume flows without changing the nomenclature of its
components.

2.2. Compressor of the air blower is a two-rotor Ruts type machine (see fig. 1).
Two non lubricated rotors of identical profile synchronically rotate inside the case in a
short interval from rotors and case and the rotors themselves. A pair of cylinder
diagonally-toothed tooth-wheels synchronize the rotation of rotors. On one side, shafts of
rotors rest on two-rowed supportive ball-bearings, and on the other side on radial roller-
bearings.

3AF (11.09) V2 LT, RU, EN 25



ATTENTION

Please, carefully read this instruction manual before using the air blower.

REMEMBER THAT

Keeping of the register of air blower's operation time is indispensable
and the following items must be included in it: operating conditions of
the air blower (working pressure, temperature of sucked-in and
discharged air), working time of the air blower (in the absence of records,
working time of the air blower is calculated from the date of sale), data
about technical services performed.

The air blower must be assembled strictly following the requirements
set forth in section 5 of the present instruction manual. Technical
maintenance should also be performed observing the directions
contained in these instructions.

ONLY AFTER FULFILLMENT OF THE ABOVE REQUIREMENTS,
WARRANTEE SERVICE IS PERFORMED

24
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1. HASBHAYEHHUE

1.1. Bo3nyxomnysku 3AF (manee Bo3mTyXoayBKY) MPEAHA3HAYCHBI JJIs CIKATHUS
U TPAHCIOPTUPOBAHMS BO3yXa, OYHUIICHHOIO OT MEXAHMUYECKUX NpUMeEcedl u
KarexbHOM )KUAKOCTH. OHU MOTYT OBITh IPUMEHEHBI H KaK BAKYYMHACOCHI.

1.2. Bo3ayxomyBKH MOXHO JKCIUTyaTHPOBATh B CTAIIMOHAPHBIX YCIOBHUSX
npu Temreparype okpyxaromieii cpeiapl ot muHyc 10 °C mo mmoc 45 °C. Ecnu
TeMIieparypa OKpy»aromeii cpeapl npesbimaer +35 °C, To mepemnaj AaBiIeHUN HE
noxeH npesbiarh S0 kl1a.

1.3. O603HaYCHHUE BO3TyXOTyBKH:

Hanpumep 3AF49M1-MH-50-2-1,5-3, rne 3AF49M1-MH - tun xommpeccopa,
MIPUMEHEHHOTO B BO31yxoayBke. Uncno 49 ob6o3Havaet, uTo AnuHa paboueli yacTu
nopuraeid poropos 100 mm. Eciu B 3ToM MecTe OynyT Harnmcanst uncia 51 wim 53, To
COOTBETCTBEHHO [JTMHA TOpITHEeH poropoB Oyaer 150 MM wm 250 mMm. byksa M
0003HaYaeT, YTO KOMIIPECCOP MOJCPHHU3MPOBAH (MMeeT NaOUPUHTHYIO CHCTEMY
KOJICI], TPEISTCTBYIONIYIO TMOMAJaHUI0 Macia W3 KOXKyxXa B pPabO4yr 4YacTb
KOMITpECCOpa, a TeM CaMbIM U B BhIOpachiBaeMblil Bo3myx). Lludpa 1 ykaspiBeT, 4To
JUTHHA BBICTYTIAIOIIEro KOHI[A Bajla Beaymiero poropa 69 mM. Ecnn Oyner Hammcana
nudpa 2, To JTMHA BRICTYIIAOMIEro KoHIa Baja Oymet 94 mm. byksst MH 0603Hauaror,
YTO MPHUBOJ OT BJICKTPOJBUTATENS Yepe3 My(pTy U KOMIPECcCOp CMOHTHPOBAH IS
IOJIa4¥ BO3/yXa B TOPH30HTAIBHOM mockocTH. Eciu BMecTo OykBel H Oyner OykBa
V, To KoMIpeccop CMOHTUPOBAH JIJIs IMOa41 BO3/1yXa B BEPTUKAIBHOM TIIOCKOCTH. SO
- mepenas naBnenuii, kI1a. 2 - MPOU3BOANTENBHOCTD, M'/MUH. 1,5 - CHHXPOHHOE UHCIIO
000pOTOB Bajia AMEKTPOABUTATEIIS, THIC. 00/MHH. 3 - MOIITHOCTD JIEKTPOIBUTATEIIS,
KBT.

Ecnu B 0003HaueHUH BO3AYXOIYBKH HET JBYX MOCICAHHMX IHU(p, 3HAYUT
BO3/YXO/TyBKa YKOMIUIEKTOBaHa 0€3 AIEKTPOABUTATEIIS.

2. OIIMCAHUE KOHCTPYKLIUUN

2.1. Bo3nyxomyBKa COCTOMT M3 JABYX OCHOBHBIX YacTeW: KOMIIpeccopa M
AIIEKTPOABHUTATENS, COSAMHEHHBIX MEXy COO0H IIEHTPUPYIOIINM ITPOMEKYTOIHBIM
KOPITyCOM.

KOHCprKHI/IH BO3AYXOAYBOK JAa€T BO3MOXHOCTH YCTaHAaBJIMBATb HUX 11O
KEJIAHUIO JINOO JJIsl TOPU3OHTAIBHOM, JINOO ISl BEPTUKAJILHON TO1auH Bo3ayxa 0e3
M3MEHEHHS] HOMEHKJIATYPhI COCTABHBIX YACTeH (CM.pHC.2).

2.2. Kommpeccop BO3AyXOMYBKH SBISCTCS IBYXPOTOPHOM MAIIMHON
oObemHoOro feiictBus trumna “Pyrc” (cm. puc. 1). JIBa poropa ognHaKOBOTO Mpopuiis
BpamarTcss 0e3 cMa3Kd CHHXPOHHO BHYTPH KOpIyca C HEeOOJBbIIUMH 3a30paMu
MEXIy KOpIycaMH W pOTOpaMH W CaMUMH poTopamd. BparieHue poTopos
CHHXPOHHM3yeT Mapa KOCO3yOBIX IIecTepeH. Bambl poTOpoB C OIHOW CTOPOHBI
OIMPAOTCS] HA IIAPUKOBBIE PaJHAIIbHO-YIIOPHBIE, C IPYTOi CTOPOHBI HA PaJiAJIbHbIE
POJMKOBBIE MOIINITHUKH.
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2.3. IlectepHu M pOIUKOBBIE MNOAIIMIHUKN CMa3bIBAIOTCS JKHUJKUM
MHUHEPaJIbHBIM MaciioM IyTeM pa3OpbI3rUBaHUs, PAJUAIbHO-YIOPHBIE TOAMINITHUKHY -
KOHCUCTEHTHOM cMa3koil. IllecTepHH 3aKkpbITBl KOXKYXOM, B KOTOPOM HMMEHOTCS
OTBEPCTHS JIJIs 3aJ1MBa U CIIMBA Macila, a TAKKe Macnoykasareib. [Tonmaganuro macina u3
KO)KyXa B pabouyl0 yacTh KOMIIpECCOpa MPEISTCTBYET CHUCTEMa JIAOMPHHTHOTO
YIUIOTHEHUS. PaguabHO-ylOpHBIE MOAIIMITHUKNA CMa3aHbl 3aBOJOM-H3TOTOBHTEIEM
Ha BECh CPOK CITYKOBI.

$ o $ 0,06 rrin |

HanpaeneHue \ 7
noTtoka

— o s | —®-

2100 (©70")

s =0,14 min
s1=10,05 min

1 - Macnoyka3satens; 2 - IllectepHs Bemymas;

3 - Porop Beayuwmii; 4 - IllectepHst Bemomast;

5 - Ponukonoaimnauk NJ307EC; 6 - Portop Bemomblii;

7 - Kpsika 3agnss; 8 - Kopmye; 9 - Kpbiika 60KoBast 3aHsis;
10 - JIByxpsaHblii mapukonommunHuk 3307A-2RS1TN9/MT33;
11 - Momymydra Kommpeccopa.

* Jlnst Bo3nyxonyBok Tuna 2AF49

Puc. 1
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11. KOMIVIEKTHOCTDb

Kommpeccop - 1 mt.
[Tacnopt - 1wt

IIpn moOKynkMm BO3AYXOMYBKH 0€3 OJIIEKTPOABUTATENSA, KOMIUIEKTHOCTH
YCTaHABIIUBAET 3aBO/-M3TOTOBUTEb.

12. TAPAHTUHMHBIE OBSI3ATEJILCTBA

[apaHTUNHLIA CPOK BO3AYyXOOYyBKM 24 Mecsla U UCYMCNAETCH CO OHS
NpoAaXu, KpOMe MOKYMNHbIX U ObICTPO U3HALLNBAOLIMXCA U3AENUI, AeTanen u
MaTepuanos. [MponsBoanTenb rapaHTUPYET, YTO BO3QyXo4yBKa COOTBETCTBYET
TpeboBaHuam CTIM 182714327-24:2008 npwu cobngeHUN yCrnoBuUN
TPaHCNOPTUPOBKU, XPAHEHUS, MOHTaXa 1 3KCnnyaTaumu.

B BO3gyxoayBke nNpUMEHSeMbiM MNOKYMHbIM M3OENUAM, TakKuM Kak:
anekTpoaBuratenb, MNpefoxXpaHUTEeNbHbIN KnanaH, oOpaTHbIA Khanad,
KOMMNEeHcaTop, amMOpTM3aLMOHHbIE MOAYLUKM, LWKMBbLI, MydTbl, Npnbopbl K
NHAMKATOPbl KOHTPOMS NapamMeTpoB PaboTbl BO3AYXOAYBKU MPUMEHSAIOTCS CPOKM
rapaHTuUim UX N3roToBUTENEN.

BbicTpo M3HalwmMBaOWMMCH n3genusam, getansMm u matepvanam, Takum Kak:
PEMHW, 3nacTUYHbIE ANeMeHTbl MydTbl, (PUNLTPYIOLLMIA MaTepuan Bo3ayLLHOro
dunbTpa, Macro - rapaHTUK He MPUMEHSIOTCA.

YcnoBus nNpuUMEHeHuUs rapaHTui. Bbllle W3MoXeHHble rapaHTUMHbIE
06sa3aTenbCcTBa NPUMEHSOTCS €CIN BbINOMHSAITCA BCe TpeboBaHMSA HaCcTOsLLEeN
WHCTPYKUMM N ecrniv nepsBasi 3aMeHa macra Obina BbINOfHeHa crneuynannucTom
aBTOPU3NPOBAHHOIO cepBUCA.

B cnyyae Henonagku B npoLecce MOHTaXa 1 aKcnayaTauum
obpawantech no TenedoHy: +7 (495) 995-90-92
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9. KOHCEPBAIIUS U PACKOHCEPBALIUSA

9.1. KoHcepBanus BO3AYXOIYBKH IPOBOAWUTCS C IEJbIO 3aIIUTHI €€ OT
KOPPO3WH IPH TIEPEBO3KaX U UTUTEITHHOM XPaHEHUH.

9.2. Paboyast moNOCTh KOMIPECCOpa BO3YXOyBKH KOHCEPBUPYETCS] MACIIOM
K17TOCT 10877. 1nst KOHCEpBallMH, B 3aBUCUMOCTHU OT pazMepa KOMIIPECCopa, B €To
pabouyro mosnocTh yepe3 narpyook 3anuth 100...200 r Macia u MPOKPYTUTH POTOPHI,
YTOOBI CMa3aTh BCE BHYTPEHHHUE ITOBEPXHOCTH POTOPOB M KOPITYCHBIX JI€TAJIEH.

9.3. PackoHcepBalysi IpOU3BOJUTCS MPU TEMIIEpaType OKPYKaroleil cpeibl
e mernee mioc 10 °C. Paboure MoJOCTH PacKOHCEPBUPYIOTCSA KPATKOBPEMEHHBIM
BKJIFOUEHHEM BO3/TyXOAyBKH JJIs IPOYBKH pabouei IMoI0CTH KOMIIpeccopa.

9.4. Tlo ucreyeHMH cpoka JEHCTBUS KOHCEpBAIMM, BO3IYXOAYBKY HaJ0

MEPEKOHCEPBUPOBATD.

10. CHUCOK BbICTPOU3HAIINBAIOIINX JETAJIEN

Obo3nauenue
Jeyxps0-
Tun Hblll
Tapeauat Poauxo paduansid
Komnpeccopa | mas poguun- Uecmepnu ynopuuii| Bmyaxa| laney
npyIcu=|  nyk wapuro
Ha noowun-
HUK
3AF49. .. | ol um. o |
3AF51 . .. 804.101.053| NJ307EC | 894 10LOSEOL oy usmur 333-111.20.10j804 10101 1-02
3AF53 . .. o
Peccypc
(pabouue uaci) 16000 30000 30000 30000 30000 30000
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[Tpu BepTUKATBHOM PACIIOJIOXEHME

Puc. 2
3. TEXHUYECKUE XAPAKTEPUCTUKHN

naTpyoKoB

3.1. TexHuyeckue XapaKTEPUCTHKHU BO3AYXOIYyBOK, TIabapuTHBIE H
MIPUCOEANHUTENBHBIE pPa3Mephl yKa3aHsl B Ta0nuie 1. Takxke cMoTpeTs pucyHKH 1 1 2.
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7.2. llonaepxuBaTh HyKHBII YpOBEHb Macjia B KOKyXe. YpOBEHb Macia B

KOXYyX€ JIOJDKCH OBITh BHJICH B HIDKHEM OKOIIKE MacioykasaTels. OnTUMalbHbIA
YpPOBEHb - JO TOJIOBHHBI OKOINKAa MacjoyKa3aTels Mpu HepaboTaromen

BO3MyXOAyBKe. boriee BBICOKHI YpOBEHh Maciia HE PEKOMEHIYeTCs, TaK Kak

MOBBIIIAETCS €r0 YHOC U3 KOXKYXa.

OnTuManbHOE KOJMYECTBO Macja B BO3AYXOAYBKax € TOPHU30HTAJIbHBIM

pacrosnoxeHrueM narpyoxos - 0,5 11, a ¢ BepTUKaJIbHBIM PACHOIOKECHUEM NaTPyOKOB -

0,65 1.

7.3. Tleproguyecku NPOBEPATh TEXHUYECKOE cocTosiHue MyQThl. Ecimu B

My(Te CIBIIIEH MOCTOPOHHUH IIyM (CTYK, TPECK M T.II.), IPOBEPUTH COCTOSIHUE

MaJbIECB U BTYJIOK. Ecmm oan HU3HOIICHBI, 3aMCHUTD.

8. BOBMO’KHBIE HEUCITPABHOCTHU U METO/IbI UX YCTPAHEHMUSA

8.1.
COTIPUKOCHOBEHHS POTOPOB HIIM TPEHUS WX TOPIEBBIX MOBEPXHOCTEH O

CTYK B KOMIIpECCOpC BO3AYXOAYBKH MOABIACTCA MU3-3a

OOKOBEIE

KPBIIIKHA. OTo0 IMPOUCXOUT M3-3a U3HOCA IECTCPCH WJIN ITOAIIUMITHUKOB, a TAKXKC U3~

(ocBOOOAMIICS LEHTPABHBIN OONT

Ha KOHIIE BEJOMOTO Baja, IMOJOMAIHMCh MPYKWHHBIC KOJbIA WIH TPKAMHASL
mait6a). i1 ycTpaHeHHs 9THX HEUCTIPABHOCTEH HAI0 OTPETYINPOBATH MOJIOKEHNE

CUHXPOHU3UPYIOIIHKX LIECTEPEH U 3a30PbI MEXK1y POTOPAMM U KPBIILIKAMH.

3a UBMCHCHUS MOJIOKCHUSA BEAOMOU HICCTCPHU

8.2. Jlnst perynupoBKH 3a30pa MeXay pOTOpaMH (peryiIupoBKa NOJI0KEHUS

HIECTEPEH) CIeayeT OCcIabUTh 3aTsSHKKY CHavaja IIeHTPATbHOrO 0ONTa HA KOHIIE
Baja, 3aTeM 4YeThIpex OOJNTOB Ha BeJOMOH miectepHH. OTperynupoBarh 3a30p

MEeXIy poTopaMHu (ecid Haao, NMOMEHSATh HEWCIPaBHbIE JeTand) M CHaudajla

3aTsIHYTH OOJIT HA KOHILIE BaJla, a 3aTeM PaBHOMEPHO OOJITHI Ha mecTepHe. MOMEHT

3aTsHKKU 0051TOB - 30+4 Nm.

MecTo (PPUKIIMOHHOIO CcOeIUHEHHUs] Tepex cOOPKOM HeoOXOIMMO

00€3KUPUTh.

8.3. IlommunHUKA HEOOXOJUMO MEHSATh €CJIM pPaJuajbHbIA 3a30p

npesbimaer 0,12 mm. [Ipu 3ameHe paguaabHO-YHIOPHBIX HOALIMITHUKOB OOBIYHO
IIPUXOOUTCS NOAOMPATh BBICOTY BTYJIKH MEXIY OypTOM Baja W BHYTPEHHUM

Benuuunna 3Toro 3a30pa ykazaHa Ha puc. 1 u

HU3MCHSCTCA C MTOMOIIBIO PETYJIMPOBOYHBIX KOJICLI.

KOJIBIIOM TIOJIIMITHAKA, YTOOBI OTPEryJlupoBaTh BEIWYMHY 3a3opa S1 Mexmy
TOPUEBOM KPBILIKON U TOPLIOM POTOPA.
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6.4. Ilepronnueckn MpoBEPSTh pa3HUILY JaBJICHUI 1 TEMIIEPATYPbl, YPOBEHb
Maclia ¥ BeCTH KypHal ydera. Pabouunii mepemnas maBIeHHid HE TOJHKEH MPEBHIMIAThH
yKa3aHHBINA B TaOnuiie 0003HaueHUs BO3AYXOAYBKH U B JINCTE JAHHBIX (B Macmopre).
Temmneparypa MOMIIMITHAKOB He A0/bKHA mpeBbimark +115 °C. [ns 3toro
MPEAYCMOTPEHO CIIeIHajdbHOE THE3JA0 B KpPBIIIKE MOAIIMIHUKOB. JlaBreHnwme
BCaChIBAEMOTO BO3/yXa HE JIOJDKHO MpeBbImaTh arMochepHoe Oonee yem (50 - p/2)
klla, rae p - pabounii nepenan gapinenuit, klla.

6.5. [Ipu paboTe BO3AyXOMyBKH B BAKYYMHOM PEKHME OTHOIICHUE JIaBJICHUN
HarHETaHWS W BCAChIBAHUS MPHU NOMycTHUMON paszauie garineamii 30 xlla He qOMKHO
npeBbimath 1,43, mpu S0klla- 1,67 unpu 80 xIla - 1,82.

6.6. Bo BpeMsi paOoTBl BO3YyXOMYBKH 4epe3 OTBEpCTHs BO (uIaHIIE 3a/Hel
KPBILIKM WJIM Yepe3 caryH B MPOOKe 3ajMBa Macia U3 KOKyXa MOXKET YHOCHTBHCS
HEeOOJIbIIOE KOJIMYECTBO Macia. JTO He SIBJsieTcsl HEHCIIPABHOCTHIO. 3amIylINTh
OTBEPCTHSI 3aMPEnIaeTcsi, TAK KaK B 3TOM CIIydae Maclo 13 KoKyxa OyJieT 3acachiBaThCst
B pabo4yI0 MMOJIOCTh KOMIIPECCOPa U BMECTE C BO3IYXOM YHOCHUTBCS B TPYOOIIPOBOI.
TeMm caMbIM IOBBICUTCSI JaBJICHHE B KOXKYXE M MAacjo MOXET MPOCAuUTbCs depe3
HPOKJIAAKY yKa3aTess Macia.

7. TEXHUYECKOE OBCJIYXXNWBAHUE

7.1. CBOEBpPEMEHHO MEHSATH MAaClIO B KOXKyXE KOMIIpECCOpa BO31yXOMyBKH.
IepBolii pa3 Maciio B KOXXyxe MEHATH rocie 250 gyacoB paboTsl. Jlamnee - uepes kaxple
2500 yacoB pabOThI, HO HE peke OHOTO pa3a B roj. Eciu Bo3nyxonyska 70% pabouero
BpEMEHH paboTaeT B YyCIOBHUIX KOTJa TeMIeparypa BbIOpachklBAEMOr0 BO3yXa BBILIE
80 °C, To Macio Hao MeHATH Yepe3 Kaxabie 1500 yacoB pabOThI, HO HE PEIKE OHOTO
pasaBToq.

JlononHsAsL KOIMUECTBO Maciia B KOJKyXe, HCIOJIb30BaTh Ty )K€ CaMyl0 MapKy
Macia (KakuM MaciioM 3aIlpaBiieH KOKyX Ha 3aBOJIE-M3TOTOBHTENE YKA3aHO B JIUCTE
JTAaHHBIX).

[Ipu 3ameHe Maciia MOYKHO MCIOJIB30BaTh JIpyryro Mapky. [lepen stum Hamo
YHCTO BBIMBITH KOXYX Kommpeccopa. Ilpum BbiOope mMapku Macia Hago oOpaTHThb
BHHMAaHHE Ha pabodme yciIoBUs BO3AyxonyBku. Ecim mepenan gasnennii no 75 klla
wmn Bakyym 1o 40 xIla, temmeparypa BcackiBaeMoro Bozmyxa mo 35 °C wm
HarHeraemoro Bosayxa g0 80 °C, to mpumensts ISO VG150 kimacca BsS3KOCTH
MuHepaibpHble Macia (Hampumep, ESSO-H150VG, ARAL-GM150, SHELL-C150).
Ecnu BrIieyka3anHbie apaMeTpbl 6osiee BEICOKHe, To MpuMeHsTh [ISO VG220 kinacca
BS3KOCTH MUHepalibHbIe Macia (Hanpumep, ESSO-220, ARAL-HP220, SHELL-C220).
Heo6xoaumo Taxske 00paTuTh BHUMaHHE HA MAKCUMAJILHO JOIYCTHMYIO TEMIIEpaTypy
Harpesa Macja, a Ipu SKCIUIyaTallH BO3AYyXO[yBKH IIPH TEMIEpaType OKpYyKaromen
CpeZbl HUDKE HYJIs - Ha TEMIIepaTypy 3aCThIBaHUS Macia.
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4. TPEBOBAHUSA TEXHUKHU BE3OITACHOCTH

4.1. DKCIuTyaTHpoBaTh, OOCTYXHBaTh M PEMOHTHPOBATH BO3IYXOMyBKY
pa3peluraeTcs ToJIbKO TEM JIULaM, KOTOpbIe 03HaKOMIIeHbI ¢ “IIpaBuiamMu ycTaHOBKHU U
0e30IacHO AKCIUTyaTalluu KOMIpeccopoB”, ¢ “TpeboBaHusMU 0E30MIACHOCTHU MPU
AKCILTYyaTallMu DJJIEKTPUUECKUX YCTPOWCTB”, a Takke C TpeOOBaHHSIMHU,
M3TI0KEHHBIMH B 3TOM ITaCTIOPTE, ¥ 3HAHUS ATHX JIUI] IPOBEPEHBI.

4.2. Hagatp 9KCIUTyaTaIMIo BO3TyXOAyBKH pa3peaeTcs TOIbKO TOT/a, KOTa
OHa CMOHTHPOBAaHA IO BCEM ITyHKaM 5-0T0 pa3/ieia HaCTOSIIIETO MacmopTa.

4.3. Ilpu BBINOJIHEHUU MOTPY30YHO-PA3TPY30UHBIX PAOOT W MPH MOHTAXE
BO3JAYXOAYBKH HEOOXOAMMO HCHONb30BaTh HCHPaBHBIE CpPEJACTBa
rpy30nobeMHOCTEIO He MeHee 0,5 ToHHbBI. CTPOIIOBKY BO3TYXOyBKH ITPOU3BOANTH
COIJIaCHO CXeMe, [TOKa3aHHOM Ha puc. 3.

4.4. llpm peMmoHTe, 3aMeHE Maclla WJIM BBHIIOJIHEHUU JPYruxX padoT
TEXHUYECKOTO OOCITy’)KWBaHHUS, BO3AYXOAYyBKa JIOJDKHA OBITH OCTAaHOBIEHA U
OTKJTIOYEHA OT 3JIEKTPOCETH.

4.5. He paspemraercst 3KCIUTyaTUPOBATh BO3IYyXOAYBKY, €CIIU PEKHUM €€
paboTBl HE COOTBETCTBYET JIAHHBIM, YKa3aHHBIM B JIUCTE JaHHBIX. J{J1s ycTpaHeHHS
HEUCTPAaBHOCTH B pabOTe BO3YXOYBKH, €€ HEOOXOAUMO OCTaHOBUTH. JlanmpHeilmas
paboTa BO3AYXOTyBKH pa3periaeTcs TOIBKO MOCIe YCTPaHEHUS HEUCITPAaBHOCTH.

4.6. Ecim BO31yXOJyBKa CMOHTHpPOBaHa B TaKOM MecTe, TIJe
pPacIpOCTpPaHSAIOTCS CaHWUTApHBIE HOPMBI, OIPaHUYMBAIONINE YPOBEHb 3BYKa, TO
JIOJDKHBI OBITh CMOHTHPOBAaHBI YPOBEHb 3BYyKa IOJABIAIONINE YCTPOICTBA
(TmymmTeny BcachIBaHMS W HArHETaHWA, 3BYKOMOMNABIAIOMIMKA KOKYX M T.IIL),
CHIKAIOIIME YPOBEHB LIyMa JI0 JOIYCTHUMOTO ypoBHs. Ecim Bo3myxonyBka paboraet
0e3 [IYMOIONABJISIONINX YCTPOMCTB, TO MpH ee OOCITy)KMBaHWU HEOOXOIMMO
WCIIOTIB30BATh CPE/ICTBA HMHIUBUAYAIBHOM 3aIIUTHI OT IITyMa.

4.7. KoHncepBaIuio ¥ paCKOHCEPBAIUIO, YUCTKY OYUCTUTEIISIME ITPOBOAUTH C
COONIONEHUSIMU MEp TMPOTHBOMOKAPHOW 0E30IacHOCTH, HCIOJIb30BaTh CpPEACTBA
VHIUBUAYAIIbHOW 3allATHl W BBHIIOJIHATH TPEOOBAHUS MO HCIIOIH30BAHUIO
OUUCTUTENICH.

4.8. Bo BpeMs pabOTHl BO3AYXOAYBKH HE CTOSTH Mepes OKHAaMHU BBITYyBKU
(TIpemoxXpaHUTENBLHOTO KIIaNaHa, KJIalaHa CHIKEHUST HArPY3KHU U T.11.), TaK KaK CTPys
BO3/yXa MOXET BEIOPOCHTE IMOMABIIIHE B BO3/LyXOAYBKY TBEPHbBIC YUACTHTIIBI.

4.9. KopoOka BEIBOAOB 3JIEKTPOIBUTATEIIS TOJDKHA OBITH 3aKPHITA KPBITITKOM,
a JIBUTaTeib, MyJIBT YIPABICHHUS U caMa BO3AYXOIyBKa JOJIKHBI ObITh 3a3€MJICHBI,
WCTIOJIB3YS IPEyCMOTPEHHBIE 715l STOTO OOJITHI 323EMIICHHSI.

4.10. 13-3a pabouero naBieHHUs TOBEPXHOCTH BO3LYXOMLYBKH U TPyOOIIpOBOA
HarHeTaHusl HarpeBaroTcs. VCmoip30BaTh CpeACTBa 3allUTHl (MHIMBHUIyalbHBIC,
M30JIMPOBaTh HATHETATENbHBIN TPyOOIPOBO U T.II.), YTOOBI IPU OOCTYKUBAHUH HE
00OKeUbCsl.
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IIpu ropu3oHTATEHOM
PACITONIOXEHNH aTPyOKOB

IIpu BepTHKAIbHOM
PacIioyioXeHUU NaTpyokoB

5. MOHTAX

5.1. Mecto yCTaHOBKHM BO3AYXOAYBKHM JOJDKHO OBITH 3aIIUIIEHO OT
aTMOC(EepHBIX OCaJKOB U COJHEYHOH paguanuu. OCHOBaHMEM Uil YCTaHOBKU
BO3IyXOAYBKH MOXET CIYXKHTb MEXITaKHOE IIEpEKpbITHE, CTalbHas pama,
OeTOHHBIH ITOJI MJTH CTIeUANIbHBIN (pyHIaMEHT.

5.2. TpybOompoBoa He MAODKEH BBI3BIBATh HANPSHKCHWH B KOpITyce
KOMIIpeccopa BO3AYXOMyBKH. PekomMenmayeM TpyOOmpoBOA BO3AYyXOIyBKH
MOJCOCANHUTh dYepe3 pe3HHOBBIM KommeHcartop. Ilepen okoHYATEIBHBIM
MOJICOEIMHEHNEM TPYOOIIPOBO]I 1OJKEH OBITH OUHUILEH OT BO3MOXKHBIX 3arPA3HEHHIH.
Ha nunum BcackiBaHMs 00513aTEIIBHO IOIKEH OBITh yCTAHOBIICH BO3AYIIHBIN QUIIBTD,
3aJiep)KUBAIOIINK BCe TBepIpble YacTHIbl pasMepom Oonee 0,05 mm. Ha muamn
HarHeTaHWs o00A3aTeNbHO JOJDKHBI OBITH CMOHTHPOBAHBI OOpaTHBIM u
MIPEAOXPAHUTEIbHBIN Kiarnansl. ECIU ecTh MIymmTens HarHETaHWSA, TO KJlaraHbI
JIOJKHBI OBITH CMOHTHPOBAHBI cpa3y 3a TiTymuTeneM. Eciu miymmTens HarHeTaHus
HET, TO KJaraHbkl MOHTUPYIOTCS Ha TPyOOIIpoBojie Ha pacctosHuu 1...1,5 meTpa ot
komnpeccopa. IIpenoxpaHuTenbHbIN KiamnaH OTperyaupoBars Ha faBieHue Ha 10%
BbIIIIE pabovero.

Ecnm Bo3myxomyBKa HCHONB3yeTCs KaK BaKyyM-HAacoc, TO Ha JIMHHUN
BCAaCBHIBAaHUS MEXIy BO3AYIIHBIM (HIBTPOM M BO3AYXOAYBKOH JOIKEH OBITH
CMOHTHPOBAH KJIalaH MpeeIbHOT0 BaKyyMa.

5.3. Jlna ymeHbleHus miyma Hpu paboTe BO3IYXOMYyBKH PEKOMEHIyeM
CMOHTHPOBATh NIYIIUTEIN BCAChIBAHHS M HATHETaHHUs, a TAKKE IIIyMOTIOJaBIIAIOIINN
KOXyX. [lJI1 yMEHBIICHMS IIymMa, W31aBaeMOro TPyOOIIPOBOIOM, a TAaKXKe VIS
3alIUTHI €r0 OT Harpema, TPyOOIPOBOA HAZ0 M30JIMPOBATH CIOEM H30JIUPYIONIETO
Marepuaia (Hampumep, CTeKIoBaToi ) TommuHoH 30. .. 50 MM.
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5.4. Ha tpybomnpoBomax JMODKHBI OBITH YCTaHOBIIEHBI MaHOMETp (Ha
HarHETaTeNIbHOM) M TEPMOMETPHI I M3MEPEHHUs TeMIIepaTypsl BCACHIBAEMOTO U
HarHeTaeMoro Bo3xayxa. [Ipubopsl, mperHasHaveHHBIE I U3MEPEHNS JaBICHNS WIN
pa3HMIIBI JaBICHUI BCACHIBAaHUS M HATHETAHUSI, MOXKHO MOICOEMHUTD K OTBEPCTHAM
Ha (rraHLax KOMIpeccopa, B KOTOPhIE BKPYYEHBI 3arTTyILIKH.

5.5. DnexTpoaBUrareib JOJKEH ObITh IOICOSIUHEH YePEe3 MYJIBT 3alUThl 1
yTpaBiieHHs, 00eCTIeYNBAIOIINI €T0 OTKIIIOUEHHE ITPH MePerpy3Kax M OTKIOHEHHUSIX
apaMeTpoB MIEKTPOCETH (HaIpHMep, HET OHOM (a3bl).

5.6. HeoOXoamMOCTh OXJaXKIEHUS BCACBIBAEMOTO BO3AyXa (MOHTaX
BEHTHUJISITOPOB, OXJIAZUTENEH U T.II.) ONPEAEISIeTCs U3 YCIOBHUS, YTO TeMIepaTrypa
BCAacBaeMoOro Bo3ayxa He npessiiraet +45 °C npu nepenazae gasinenuii 50 kIla u 35 °C
npu nepenage pasiaeHuil 80 kIla. Temmneparypa Bo3agyxa B HarHeTarelIbHOM
Tpy0OOITpOBOIE HE M0/KHA rpeBbimarh 115 °C.

5.7. Ilpm HeEoOXOIMMOCTH PETyJIHUPOBKH MPOU3BOJUTEIBHOCTH
BO3/IyXO/yBKH, MO)KHO MOHTHPOBaTh OOOPYIOBaHME, IMO3BOJIAIONIEE BBITYCTHTH
4acTh BO3[yXa B arMoc(epy HIM INPOIyCKalollee YacTh BO3JyXa CO CTOPOHBI
HarHeTaHUs B CTOPOHY BCAChIBAHMSL.

PeryiupoBarh Npou3BOANTEIbHOCTH POCCEIHPOBAHHEM CO CTOPOHBI
BCaChIBAHUSA HJIM HATHETAHUS 3ampeliaercs.

6. IOAI'OTOBKA K PABOTE U IIOPAJIOK PABOTbI

6.1. Ilepen nepBpIM Iy CKOM CMOHTHPOBaHHOM BO3{yX0O/1yBKH HYKHO:

- IPOBCPUTH YPOBCHb Macjia. YPOBGHL Macjia JOJIDKCH OBITh BHUJICH B OKOIIIKE

MacJ0yKasaTeJs;
- IPOBEPUTH OTKPHITHI JIX BEHTHIIN TPYOOTIPOBOAA;
- IPOBEPUTH PA0OTOCHOCOOHOCTH MPEJOXPAHUTEIBHOTO KJlaraHa;

- KpaTKOBpEeMEeHHO (He Oojyiee 5 ceK) BKIIOUYHUThH BO3LYXOLYBKY U IPOBEPUTH
HarpasJieHue BpaieHus. Eciau Hano - n3menuts. Hanpasnenue BpaiieHus Bana
BEYIIETO POTOPa KOMIIPECCOPA BO3AYXOIYBKH, CMOTPS CO CTOPOHBI KOXKyXa, - IO
4acoBOH cTpeJike (YKazaHO Ha KoKyXe). Bpalenue B 00paTHOM HANTPABJIEHUH BO

BpeMsi SKCILTYyaTallii CTPOTo BOCTPeIaeTcs;

- BKITIOUMTH BO3/IYXOYBKY U JaTh eif mopaboTarh Ha XOJIOCTOM X0y HE MeHee

24acos. IlocTeneHHO Harpyxarb BO3AYXOAYBKY 10 paO04ero 1aBiIeHUs;

- B TCYCHHE 2 4acoB Ha6J'IIO,[[aTL 3a pa60T0171 BO3AYXOAYBKHU. I[aHHI:IC 3amnucarb

B KypHaJI ydeTa BpeMEeHHU pabOThbI BO3LyXOLyBKH.

6.2. [Ipu kaxa0M MOBTOPHOM ITyCKE BO3AYXOIYBKH IPOBEPSTH IO MEPBHIM

Tpem TpeOOoBaHMSIM ITyHKTA 6.1.

6.3. BxiitounB BO3YXOyBKY IPH TEMIEpaType OKpPY’KaIOLIeH Cpeabl HIDKE

HYJIsI, AaTh e mopaboTark 30 MUH. Ha XOJIOCTOM XOIy.

3AF (11.09) V2 LT, RU, EN

19





