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Tembl

« TpeboBaHus 1 cTaHOapTbl A8 MONEKYNspHOW hbunbTpauum
ANS COXpaHeHUs

0OBEKTOB KYIbTYPHOro Hacneaus
* WCTOYHMKM 3arpsaA3HEHNS U CUCTEMbI BEHTUNALNK B 30aHUSAX
e Tunbl peleHnin no MosiekynapHOU O4YMUCTKE BO3ayXa

 [peseHTaums ansa KoHdepeHuun no kadyecTtsy Bosayxa (Mpara,
2014)

» Hosbin npoaykT: CityCarb CH.
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BBeneHune

* PeweHus rpynnbl kKomnaHmn Camfil coxpaHstoT 06beKTbI
KyNnbTYPHOro Hacrneaus
bonee 50 net

* Mbl COTPYAHNYAEM C NHXEHEPAMWN, XPaHUTENAMM

* YneHbl MexayHapooHoU accoumaumMm My3enHblX
agMmuHuctparopos (IAMFA).

Mol npegnaraem:
— OHeproadpdekTnBHble QUNBTPLI A9 OYUCTKM BO3ayxa OT YacTul,.
— BbIiCOKO3heKTUBHbIE peLleHNs MO MOSMEKYNSPHON OYNCTKE BO3ayXa.
— [loonepxky
— KoHcynbsTrayum

» [pynna komnaHut Camfil mecHo cesazaHa c obbekmamu
KyribmypHo20 Hacrieo

Clean air solutions E Camfil




Ponb My3eeB, KAPTUHHbIX ranepen u

a‘%gll-nggl\%lTb nogen c oobekTamu

KYyNbTYPHOro Hacneans
« CoxpaHuTb apTedakTbl Ansa 6yayLimnx

NOKONEHNN
— [HdnumernbHoe spemsi

* [NpeaonpuHMMaloTcst akTUBHbIE
Mepbl N0 NpeaoTBpaLLEHNIO
pa3pyLueHnsi 00 bEKTOB
KynbTYpHOro Hacneaus

* [lpeBeHTMBHOE COXpaHeHue.

— KoHmpornbe memnepamypbi U 0mHocumesibHoul
griaxxHocmu

— KoHmporb oceeweHusi (OriuHa 8011HbI,
UHMEHCUBHOCMb)

[pedomepauweHUE Qo4

Clean air solutions



[TpumeHnMbIe

HOPMb

BennkobputaHn bpuTtaHck

S 717
cTaHgap
T
BennkobputaHn bpuTtaHck
S 717
cTaHgap
T
CLA ASHRAE
KaHapa CCl

TexHun4yeckne ycnoBus ynpaBreHns
MWKPOKIIMMATOM A51si COXPaHEeHWs
06BLEKTOB KyrbTYPHOrO Hacneaus

HopMbl Ans XpaHeHus U AeMOHCTpauun
apXMBHbIX MaTepuanoB

Pykosogcteso ASHRAE, rmasa 23, 2011

B3BelUueHHble 3adlPA3HEHUA B MY3€EAX,
rasfiepedax n apxmBax. oueHKa pnCcKoB,
cTpatermm KOHTpona n COXpaHHOCTb

KOHUeHmMpauuu u epemeHu 8o3delicmeusi

PAS 198: 2012

PD5454: 2012

Pa3nuyHble kpumepuu 00r208peMEHHO20 XPaHEeHUSsI U KPamKOCPOYHbIX 8bICMAasoK U m.0.

Clean air solutions
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Hopmbl B Bennkobputanmm

PD 5454:2012

PAS 198:2012

Specification for managing environmental
conditions for cultural collections
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PAS 198 - O630op

Figure 1 - Parameters to consider when setting environmental conditions for a cultural collection

Clean air solutions
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PAS 198 BblaepxkKa 1
2012:

7.2 Open storage or open display

7.2.1 Collection items in open storage or on open
display shall be evaluated to identify materials known

to interact with outdoor-generated gaseous pollutants
and dust.

TE 1 Pollutants of most concern include ozong,
nitrogen oxides, sulfur dioxide and dust. Gu:dance on
ects of these pollutants on particular
given in Table G.3.

NOTE 2 Storage and display areas should be designed
and fitted with materials that do not emit reactive
pollutants.

Clean air solutions E Camfil



PAS 198 BblAEpXKKa 2
2012:

7.1E

7.1.1 Collection items in storage enclosures or displa
cases shall be evaluated to identify materials sensitive
to gaseous pollutants generated within or by the

- es or cases.
NOTE 1 Sources of in enerated pollutants are
given-frr Table G.1.

’

formic acid (methanoic acid), formaldehyde (methanal))
reduced sulfur gases and volatile organic compounds
enerally have higher concentrations in enclosure
com ith the external environme
pollutant-material interactions in enclosed storage
where acetic acid, formic acid or formaldehyde are
present are given in Table G.2.

~camtfil

Clean air solutions



Kanagckun
NHCTUTYT
KoHCcepBaL
nm

AIRBORNE POLLUTANTS IN MUSEUMS, GALLERIES, AND ARCHIVES

TABLE 1. SOURCES OF AIRBORNE POLLUTANTS

Airborne pollutants

Indoor and outdoor sources®

Amines (RNR)?

Aldehydes (RCOH)
and carboxylic acids
(RCOOH)

Nitrogen oxide
compounds (NOx)

Oxidized sulphur
gases* (SO or S*)

Ammonia (NHs): alkaline-type silicone seal concrete, Ision adhesives and paints, household
cleaning products, visitors, animal excrement, fertilizer and inorganic process industries, underground
bacterial activities.

Cyclohexylamine (CHA), diethylamino ethanol (DEAE), and octadecylamine (ODA): corrosion inhibitor
in humidification systems, some vapour corrosion inhibitors.

Aliphatic amines: epoxy adhesives.

Aldehydes: Acetaldehyde (CH;HCO): some poly(vinyl acetate) adhesives, wood pmducts.

Formaldehyde (CH20): carpet finishing components, fungicide in emulsion paints, fabric-finishing
components, gas ovens and gas burners, natural history wet collections, ozone-generating air purifiers,
urea formaldehyde-based adhesive products, tobacco smoke, vehicle exhaust, other combustion.

Carboxylic acids: Acetic acid (CHsCOOH): acid- -type silicone sealants, degradation of organic materials (general)
and objects such as cellulose acetate-based objects (vinegar syndrome) and wood products, many emulsion
paints, ﬂooring adhesives, human metabolism, linoleum, microbiological contamination of air-conditioning
filters, oil-based paints, photographic developing products, some “green” type cleaning solutions.

Formic acid (HCOOH): degradation of organic materials (general), oil-based paints, wood products.

Fatty acids* (RCOOH): burning candles, cooking, ﬂooring adhesives, human metabolism, linoleum,
lubricant in HVAC systems, microbiological activities from air-conditioning or on objects, objects made

of animal parts (including skins, furs, taxidermy specimens, insect collections), oil-based paints, papers,
skins, paper and wood products, vehicle exhaust.

Nitric oxide (NO): agricultural fertilizers, fuel combustion from vehicle exhaust and thermal power plants,
gas heaters, lightning, photochemical smog

Nitrogen dioxide (NO,): degradation of cellulose nitrate and same sources as for NO but mainly from
oxidation of NO in the atmosphere.

Nitric acid (HNOs) and nitrous acid (HNO:): oxidation of NO; in the atmosphere or on a material’s surface,
possibly the degradation of cellulose nitrate.

Sulphur dioxide (SO2): degradation of sulphur-containing materials and objects such as proteinaceous fibres,
pure pyrite or mineral specimens containing pyrite sulphur dyes, sulphur vulcanized rubbers, petroleum
refineries, pulp-and-paper industries, combustion of sulphur-containing fossil fuels.

Sulphuric acid (H2S04): oxidation of SOz in the atmosphere or on a material’s surface.

Oxygen (O,) and Oxygen: 21% of the atmosphere.
ozone (O3) Ozone: electronic arcing, electronic air cleaners, electrostatic filtered systems, insect electrocuters,
laser printers, photocopy machines, UV light sources, lightning, photochemical smog.
Particles General: aerosol humidifier, burning candles, concrete, cooking, laser printers, renovations, spray cans,

(fine and coarse)

Peroxides (ROOR)

Reduced sulphur
gases* (S)

Water vapour (H20)

shedding from clothing, carpets, packing crates, etc. (due to abrasion, vibration, or wear), industrial
activities, outdoor building construction, ozone-generating air purifiers, soil.

Ammonium salts: ammonium sulphate and nitrate: reaction of ammonia with SO; or NO; in indoor

or outdoor environments or on solid surfaces.

Biological and organic compounds: micro-organisms, degradation of materials and objects, visitor and
animal danders, construction activities.

Chlorides: sea salt aerosol, fossil combustion.

Soot (organic carbon): burning candles, fires, coal combustion, vehicle exhaust.

Hydrogen peroxide (HOOH): degradation of organic materials such as rubber floor tiles, wood products,
micro-organism activities, oil-based paints.

Peroxyacetyl nitrate (PAN): automobile exhaust particularly from alcohol-based fuels, photochemical smog.
Carbon disulphide (CS2): polysulphide-based sealants, fungal growth, rotting organic matter in the oceans,
soils, and marshes.

Carbonyl sulphide (OCS): degradation of wool, coal combustion, coastal ocean, soils, and wetlands,
oxidation of carbonyl disulphide.

Hydrogen sulphide (H2S): arc-welding activities, mineral specimens containing pyrite, sulphate-reducing
bacteria in impregnated objects excavated from waterlogged site, visitors, fuel and coal combustion,
marshes, ocean, petroleum and pulp industries (kraft process), vehicle exhaust, volcanoes.

Visitors, water-based paints and adhesives, wet cleaning activities, outdoor environment.

a: Refer to Appendix 1 for quantified data and references.

b: Expressions in parentheses are either the chemical symbol or a common acronym. R represents either a hydrogen bond (H)
or a radical such as CH3(CH2)x (or even more complex).

~camtil
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Ponb MornekynapHou
d)MRLB@M%aeT ans komdpopra nogen

* HapyXHbIn BO34yX 3arps3HEH MOneKynAapHbIMU
3arpsas3HUTENSAMN.

° BHyTpeHHl/Ie NCTOYHUKN 3arpA3HEHUA.
— OpeaHu4eckue Kucromsl

—  YHucmsawue sewjecmsa

— CmpoumerbHble Mamepuaribl.
* MHorvne aptedakTbl YyBCTBUTENbHbI K

MONEKYJTIAPHbIM 3arpA3HUTENAM.

—  bBonbwe, yem nroou!

» [loBpexaeHne MoXeT bbiTb HEOBpaTUMO.

* MonekynapHas punbmpayusi KOHmponupyem YPO8eHE
3a2PpsI3HEeHUs.

Clean air solutions f]]
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BHellHWe 3arpAaHmnTtenin, NCTOYHUKN N BITINAHNE

y . | |

MeTannsl, KucnoTtHasa
Mpamop, Koppo3us
Oymara
Ovokeng cepbl so, FIZI;L)I(HOHHHG Mouepren
: Ctapeble ne
QIIEKTPO3HepreT KapTWHbI BCIEeaCTBU
nka (HaTypanbHble e
NUrMeHTbI)* obpasoBaH
ns
cynsuao
B
BbixnonHble
Auokeuna asota NO, IzEisl MeTang el, MPaMOp. - 1cnoTHas
CXUraHue ymara KOpPO3Ms
Mycopa,
NPOMBbILLITEHHO
CTb
Bymara,
O30m 0 ATmocepa TKaHM, OkucneH
E (mevictaune opraHnyeck ne
* U COJTHEYHOTO ne (cTapenun
con n3nyyveHust) MaTepuansi e)
MoyepHeH
_uBe Crapble ne
HE)( CepoBogopop H28 CTOYHbIEe BOAbI KapTuHbI BCNeacTBun
v (HaTypanbHble e
Nnc NUTMEHTbI)* obpasoBaH

ns .
cynsunao f l
: 1




BHyTpeHHI/Ie 3arpdAa3dnTtenn, NCTO4YHUKN N BIiNAHNE

(mniannanca\

MypaBbuHas kucnota HCOOH
YKcycHas kucnorta CH,COCH
dopmanbaerng, CH,O
Opyrue

kapboHuncoaepxa

LLMe BelecTBa

Bbymara, nepeso,
non, mebens..

Bbymara, gepeso,
non, mebensb.

daHepa

[epeBo, KapTuHbI, Nak

MeTannbl (Megb 1 CBUHEL,),
Bymara, opraHnyeckme
MaTepuanbl, U3BECTHSK

MeTannbl (Megb 1 CBUHEL,),
Bymara, opraHnyeckme
MaTepuanbl, U3BECTHSAK

MeTannbl (Megb 1 CBUHEL,),
Bymara, opraHnyeckme
MaTepuanbl, U3BECTHSK, CTEKINO

MeTannsl (Megb 1 CBUHeL),
Bymara, opraHnyeckme
mMaTepuarnbl, U3BECTHSIK, CTEKIO

KucnotHaga
Koppo3us,
obpasoBaHue
dopmmnatoB

KucnotHaga
Koppo3sus,
obpasoBaHue
auertaToB

KucnoTtHasa kopposus,
obpasoBaHue
dopmmnatoB

KucnoTtHas koppo3aus

MHozaue KonnekyuoHepbl 02paHu4u8arom UCnoib308aHUe 0epessiHHbIX WKago8 0515l XpaHeHuUs!, Ymobbl

usbexamp r1ospexxo0eHust
apmegakmos

Cywecmgyem MHOXecmeo Opyaux 8HYMpPEeHHUX UcC
pecmopaHbl U m.0.), HO OaHHbIE UCMOYHL

Clean air solutions




BHelwHne NCToOYHUKU
3arpa3HeHuns

Qﬂ

OTKyga nossnsercs

m= | BO3AYX
P - MI10XOro KayecTsa?
el ~
— 2
s M. ﬁ N
===
. _
b s @R N ..
L - e
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Wi shuttgntoo cam - 110004 027

Sheh veites st ate

las TunnyHasa KoHUEeHTpauua B HopMmbl no 3aopoBbLio
ropoge (CLUA)

[Ownokcua asota BbixnonHble rasbi 20 — 60 mkr/m3 (anuTensHoe BO3 40 mkr/m®B rog, 200 mkr/m® B yac
BO37eNCTBUE)
Apomatuyec BbixnonHble rasbl ? BeHn3son, Tonyon, aTun6eH3or, KCunex
Kue
yrnesogopos
bl
[Ouokeua cepsbl Mpouecchkl ropeHus 15 — 30 mkr/m® BO3 20 mkr/m®3a 24 yaca, 500 mkr/m®3a 10 MUHYT
O30H AtmoccepHoe 100 — 200 mkr/m® BO3 100 mkr/m® 3a 8 yacos
3arpsi3HeEHME
+ yneTpaduonet
3anaxu PasnunyHble ?

Clean air solutions | —ﬁ’C an-lfil




BHYTpPEHHME UCTOYHMKN MONEKYIISAPHOrO
3arpA3HeHNs

NITN ThICSAYM NETYYMUX OpraHN4eCcKux
coeVHEeHnn

HekoTopble M3BECTHbIE XMMNYECKME BELLIECTBA,
MHOXECTBO

HEeN3BeCTHbIX

KoHLUeHTpauus kaxaoro Moxet bb

ANT]
HNU3KOM DPPeKT KOKTenns MRCICODE 25

OueHb goporocTosiliee
N3MepeHne

Clean air solutions



TunnyHasa cuctema BEeHTUNALUN B
3naHumn

PeumnpkynupyroLmm
BO34yX

Moctynarowmm

BbiTakHOM I

Clean air solutions : | E Camfil



Bbibop MonekynsapHoro dounesrpa Ha OCHOBE
obracTn NpUMEHEHUs N PacnosrioXeHus1 B

C Cucrema NMpuTOYHbLIN BO3AQYX Peuunpkynupyrowmmn mnm
BO3BpaTHbIN BO3AQYX

O6nacTtb NnpUMeHeHUs KyneTypHoe Hacnegue KyneTypHoe Hacnegue
YpoBeHb 3arpsi3HeHns CpeaHun nnun BbICOKMI Hunsknm
Pabota cdunbrpa OpHocTagunHas MHoroctagunHas
KOHTpOrb BHELWHNX KOHTpOmb BHYTPEHHUX
NCTOYHWUKOB 3arpA3HEeHNs MCTOYHWUKOB 3arpA3HeHuns
®yHKLMA (He BNUSIET Ha BHYTPEHHNE UCTOYHMKM (KOHTPOIb OCTATOYHbIX
3arpsi3HeHus) BHELLHMX 3arpsisHUTENen)
TpeboBaHus knneHTa (1) Bbicokas adpdpekTUBHOCTb CpegHsasa appekTnBHOCTL
PelweHne CpenHasa unm BblCoKada Harpyska ManeHbkas Harpyska
Tun punetpa CamCarb City Family

Clean air solutions E Camfil
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l CamCarq
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MonekynspHaa dounstTpauna B BbICTABOYHbIX
BUTPUHAX

* Haunbonee 4yyBCcTBUTESbHbIE N LIEHHbIE apTeddakTbl YacTo
BbICTaBAKTCA B BUTPUHAX
— KoHmpornb memnepamypbl U OMHOcUMeibHOU enaxHocmu
— OueHb HU3Kas KpamHocmb 8030yxoobmeHa (< 0.1 8 OeHb)
« MaTepuarnbl KOHCTPYKUUMN, BKNOYAA OUNBTPLI, JOMKHbI BbITb
YUCTbIMU
— BebiOeneHue yacmuy, (onpedensem Krnacc NCO)
— BebiOeneHue 2a308
* BbloeneHue rasos onpenensieTcd npu remneparype
3axBaTa 1 aHanusa
BbIOPOCOB.

— WUsmepsiemcs 8 ppm

* [lpepnoxenne Camfil: punstpbl Gigapleat

Ccbinka — Mysein UCToR

Clean air solutions



[lopnepxka

 [1Ba OCHOBHbIX BOMpPOCa....

* Hackonbko adodeKTUBHO peLLEHME Mo

MOﬂeKyﬂFIpHOVI OuUNCTKe Bo3,£|,yxa?
— Kakoso kadyecmeo 8o30yxa 8 2arnepee?

— (NnpumMeyvaHue: - Nroxoe Ka4ecTBO BO3ayxa MOXET ObiTb Takke CBA3aHO C
HU3KOW repMeTM3aLmen NoMeLleHnsl, yTeykamun B 34aHnKN, NOCTYNNeHnem
NETYYMX 3arpsi3HSAIOLLMX BELLECTB 1 T.A.)

» KakoBbl Ka4yecTBa peLleHNs No MOeKynsapHOM O4YNUCTKE

BO3ayxa?
— Ocmaswutcs cpok cryx6bbi?
— Ha cKkonbko xeamum 3awjumabi?

~camtil

Clean air solutions
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11 mexxgyHapoaHasa KoHepeHLU NS

Kayecmeo 8030yxa 8
rnomeuwleHUsIX OsiId XpaHeHUus
0b6beKmMoes KyrbmypHo20 U
Uucmopu4YecKoa20 Hacrieous

lpacza, Kaiserstejn Palace, 13-16 anpens 2014

“PearnibHoe mecmupogaHue MOJeKyrspHbIX
unbmpos 8
nabopamopuu”

=~ camfil
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bubnunorpadus

« PAS 198:2012, TexHu4eckue ycriogus yrpaerieHUss MUKpOKIuMamom 0ris
coxpaHeHUss 06beKkmoe KyrnbmypHo20 Hacrieous.

« PD5454:2012, Hopmbi 0nisi XxpaHeHUs U 0eMoHempauyuu apxXueHbix
Mamepuarsos.

« OnacHble BelllecTBa: ANOKCKA a30Ta, 030H, ANOKCUA, Cepbl B NMOCTYMNatoLLeM
BO3ayXe

« 10 mexayHapogHasi KoHepeHuus, KayecTBo Bo3ayxa B NOMELLEHNAX ONA
XpaHeHns1 06 bEKTOB
KynbTYPHOro n nctopmdeckoro Hacnegus “CtaHgaptbl 1 Hopmbl”, JIOHOOH, UIOHb
2012

LE 11

« “AHanus pVICKOB OLeHKa pasnunyHbIX pelleHnn”, “adPEeKTUBHOCTL
N3MepeHnn”, “COOTHOLLEHME LIEHbI N KavyecTBa’.

Mpoussodumenu chldik AUPUUUPOBAHBI,

Clean air solutions Camfll



JTabopaTopus TecTMpoBaHNA MOSMEKYNSPHbIX
dOUNLTPOB

— Havano ctpountenbctBa 3gaHus nabopartopun B 1997
— [locToaHHOE pa3BuTUE
— WHBectuuun > 1 MmunnunoHa eBpo

— Wcnonb3oBaHue

— Paspabomka HoebIx rpodyKkmos
— Cneuugbuyeckue mpebogaHusi KIueHmMos
— AHarnu3s rpodyKkmoes KOHKYpPeHmoa8

=<camfil

Clean air solutions
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JTabopaTopust TeCTMpOBaHNA MOJEKYNSPHbIX
dounneTpos

TecTupoBaHMe NosIHopas3MepPHbIX MONEKYNAPHLIX PUNLTPOB
B pealibHbIX YCITOBUAX
— YcmaHoeKka u KOoHmMporib pacxoda eo30yxa, memrepamypsbi U
OMHocumersribHoU 8raxHocmu

e TecTupoBaHue UNLTPOB C UCMNONbL30OBaAHNEM OOHOrO rasa /
CMecHu rasos

* PeanbHble KOHUEHTpauum ra3oB (ppb / HU3KMeymaotusnom) s
— Pesynbmam 3Ha4um \“\v{:\ =
— KoHueHmpauyus He 3asbiluaemcs . \\ \\ -
uckycmeeHHo (ASTM D6646) e AU
g 50 N
£, \ AN o 1
« YyBcTBUTENbHbIE OETEKTOPbI, YCTAHOBMNEHHbI [( AN [ \\ ]
douneTpa B . \\ s
— WisamepeHus: peasibHbIe k ! Ve

500 750 1000 1250 1500 1750 2000 2250 2500 _ 2750 3000

Clean air solutions | % Camfil



YcTaHOBKa OJ19 TECTUPOBAHUA MONEKYNAPHbIX
duneTpoB (cxema)

[TocTynatoLum
Cucrema BO3OYX
BeHTUOglia |\.\|
5 - 50°
C|eeje c
25-90%

e, RH

Kamepa
TecTupoBsa

® O \
AN

Mas

PeunpkynaunmoH | wam

Has Kamepa op

~camtfil
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JTabopaTopusa MonekynapHou

Clean air solutions



YcTaHOBKa TeCTMpOBaHNA PUNLTPOB

Clean air solutions

~camtil
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BBoa raza unu napa

Clean air solutions
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[[a30BbIV XpomaTorpa nsa

neTyyunx
opraHugeckux ¢o

YO dboTtoMeTpudecku aHanmusaTop ang l
_030Ha

© CAMFIL FARR
6/23/2015

dnyopecueHTHbIN
aHanusaTop ang
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MonekynspHaa dunstpauna: yctTaHoOBKa AnNS
TEeCTUPOBaAHNA PUNLTPYIOLLEN cpeabl

* Wcnonb3yeTca ans oueHkn obpasuoB agcopbeHToB

— Yeornb, oKcuO antoMuHus, yeonumsl, UOHOOOMEHHbIE CMOJbI

— [paHynbi, cehepsi, nennemsl, 80JI0KHa

« bbicTpas n ygobHas TexHonorms TeCTMpoBaHna puUneTpytowen cpeabl
* lMcnonb3yeTca Ta e cuctemMa nogayum Bosgyxa, YTo U B yCTaHOBKe NS

TeCTUpoBaHNA pUnNLTPOB

* 5 napannenbHbIX IMHUNA.

— 4 0b6pasya u 1 KOHMPOJIb

=<camfil
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YcTaHOBKa AN TeCTUpOBaHUA
(bMﬂprth'!Ngmenmm nrnancl (Avaria)

2 NO2 BOTTLE 1 ANA YZING UNIT
3: SO2 BOTTLE 12: DATA LOGGING
4: OZONE GENERATOR 13: DOWNSTREAM AUTOMATIC VALVES
5: MIXING CHAMBER
6: FLOW CONTROL VALVES
7: SAMPLE BED

® T
® ol
i - & i
s [E====="
. - @ O
® ®
_______ y %
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D= ot Lt 1
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36 o

]
1]
Clean air solutions
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MonekynspHaa dpunbsTpauuns:

YCTaHOBKa TECTUPOBAHUA
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YTo Mbl pewunnu caenaTb?

« Kakue agcopbeHTbl ABNSATCSA NYYLLIUM PELLEHNEM ONS
OYMNCTKM BO3QyXa OT BHELLUHUX 3arpA3HUTENnein?

— JJuokcud azoma

— O30H
— [uokcud cepsbi
— Tonyon

« Harpyso4Hble ncnbiTaHUS
— Huskue koHUeHmpauuu, ppm

—  MuHumarnbHoe konu4yecmeo adcopbeHma (Ho 8 rpedenax
pekomeHdauyuu rpouszsodumeris)

— OmHocumeribHO Heborbwas OnumeribHoCcMe 3KCriepuMeHma.

— OO0HocmyrneH4Yamas unbmpauyus

— B cootBetctBum ¢ ASHRAE 145.1

— OnpeneneHne 0CHOBHOM pa3sHK
CpOKe CrnyX0bl

Clean air solutions



[1pOTOKON TeCTUPOBaHUA

. ASHRAE 145.1
(2008)

[lnokcuna a3oTa, NO, 3,2 ppm
[nokcna cepbl, SO, 3,4 ppm
O30H, 0o, 0,2 ppm
TemnepaTtypa 23°C+0,2
OTHOCUTEnNbHas BnaHocTb, RH 50% +0,5
Bpemsa koHTakTa 0,1c

Clean air solutions

~camtil



[Tpnmepbl cbmanpyroLumx Cpen

AKTNBUPOBAHHbIN OKCUL, LLlapukn

antoMUHKS, pasmepom "
NPONUTaHHbLIN 3 MM

nepmaHraHaTom & I
Kanua

AKTMBMPOBAHHbLIN yronb 13 | paHynbl 4*8

KOKOCOBOW CKOpSynbl MeLl

AKTMBNPOBAHHbIN Yrofb, [MenneTbl 3 MM

NPONMUTaHHbLIN

bukapboHaToM Kanus

M amepuarsnbi 838mbl Y Pa3IUYHE
pou3sooumersie

Clean air solutions | E Camfil




Pe3ynbraThl TECTUPOBaAHUSA C AMOKCUAOM a30Ta

100
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60

Efficiency [%]

40

20

Activated coal carbon with potassium bicarbonate impregnation

Activated coconut shell carbon

— Camfil activated alumina with potassium permanganate impregnation
— Competitor activated alumina potassium permanganate impregnation

300

600

900 1200 1500 1800 2100 2400

Test time [min]

Clean air solutions

2700 3000 3300
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PGSyJ'IbTaTbI TeCTnpoBaHnd C ANOKCMOOM Cepbl

Activated coconut shell carbon
__Activated coal carbon with potassium bicarbonate impregnation

- Camfil activated aluminia with potassium permanganate impregnation

Competitor activated aluminia with potassium permanganate impregnation
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Pe3yanaTb| TectmpoBaHmnAd € O30HOM

Activated coconut shell carbon
—Activated coal carbon with potassium bicarbonate impregnation
——Camfil activated alumina with potassium permanganate impregnation
—Competitor activated alumina with potassium permanganate impregnation
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Pe3yanaTb| TeCTUpoBaHnA C TOJ1yOJ1OM

- Activated coconut shell carbon

—Activatged alumina - potassium permanganate impregnation

—Activated coal carbon - potassium bicarbonate impregnation
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BbiBOObI

* AKTI/IBI/IpOBaHHbIﬁ yroJjib gaet nyywiune peayrbrartbl Mo CpaBHEHUIKO C
dKTUBpPOBaAHHbLIM OKCMAOM aJTIOMUHUA, NMPONMMNTaHHbIM NEepMaHraHaToOM
Karind, B NCMNblITAHUAX C .

» [vokcnpom asota, NO,
» [Hvokcnpom cepebl, SO,
* OsoHowm, O,

» Tonyonom, C.H.CH,

» [lpucytctere nponutkn K,CO, Ha akTMBMPOBaHHOM yrre AaeT
NOMNOXUTENbHbIE, OTPULIATENBHUE UM HENTPanbHbIe pe3ynbTaThl B
3aBMCUMOCTM OT LIENEBOro rasa

« 3ayem ncnonb3oBaTb akKTUBMPOBAHHMN OKCUA antoMUHUA / KMnO4 ans
O4UCTKU
nocTynatoLlero Bosgyxa?

« [loaTBepkaeHne BbIBOOOB
BennkobputaHk

Clean air solutions

~camtil



XapakTepuctukn pmnstpoB 1 Belbop dunstpa?

« KoHcynbTauus nHXeHepoB?

« PectaBpaTtopoB?

 BnapenbueB?

« KomnaHuun, 3aHMMatoLenca peMoHTOM 30aHnsa?

« KakoBbl ocobble TpeboBaHMNA?
« KakoBbl aTanbl NPUHATUA peLLeHNs?

« XapakTepucTuKM yTBEPXOarTCHa OO0 UK nocre
MoCcTaBKnN?

~camtil

Clean air solutions



Cneaytowmn war ansa Camfil

« [loBTOp ANS BHYTPEHHUX 3arpsA3HSAOLLMX
BELLECTB

— @opmarnboeaud
— MypaebuHas kucrioma
— YkcycHas kucrioma

Clean air solutions



HoBbin npoaykT: CityCarb CH

SpgpeKkmusHbIU
QuIbMpP o4UCMKU
8o30yxa om Yyacmuu,
KOMOUHUpPOBaHHbIU C
8bICOKO3GhhEeKMUBHbLIM
MOJIEKYITSPHBIM
QusIbMpPOM 8
KOMIMaKmHoM
ucriosiHeHuUU

—
—
—

—
—
~—
~.
—
—

=<camfil
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CityCarb CH

CneumanusnpoBaHHbin npoaykT Camfil

* Haunyywmne xapakTepucTUKu.

* KOHTpOJ'Ib opraHn4Yeckmnx KMCJroT B NoOMeLWeHNAX and
XPaHEHUA KYIbTYPHbIX LIEeHHOCTEWN.

* OpraHuyeckne KNCoTbl (MypaBbMHasA U YKCyCHas) obpasytoTca B
pesyneraTte

Hen3beXXHOro paspyLweHust Lensosnosbl (aepeso n bymara)

Hn3kne KoHUEHTpaLuum 3TUX KUCIOT paspyLuatoT gpyrme
apTedakTbl

‘ ? [
Clean air sciutions; | Xa Camfll



ApTedaKkTbl, NOABEPKEHHbLIE BIIUAHUIO
OopraHn4yeckux

. KU%%ITean ble

MaTepuansbl
— CsuHey,

— Cmekrnio

— Meob

— JlamyHb

— WzeecmHsik

i

M:M‘H:l:l!Hll”””'

PRt

Clean air solutions



CityCarb CH

EovHnu BenunuuHa Metoauka / CtaHpapT
a
U3mMepeH
ns
Pacxopn Bosgyxa  M3/M 3400

[lepena [Ma 130

a

OaBneH

ns

AP EeKTUBHOCT % F7 EN779: 2012
b

MonekynsipH CM. rpadomkm

ast

9 (PEKTUBHO

CTb

O30HOB Metoaunka Camfil
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.. fil




CityCarb  [llepenag gaeneHus
CH
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Pressure drop [Pa|
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CityCarb CH: XapaKTtepucTtuku

Capacity test - Efficiency vs adsorbed amount ~ [7"7v =

S pom Acaticackd ana 13.5 ppm Formic acd
Air flow: 3400 m¥h
T=23*CRH =50%

.....

EFF [%4)]

40 ‘
< HN \ N \
20 ‘ ~—r

0 50 100 150 200 250 300 350
Ads amount [g]
w— FOrMIiC AC]  —Acetic acid

<camfil
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CityCarb CH: XapaKTtepucTtuku

. . . ClryCarb-M 242412
Capacity test - Efficiency vs Adsorbed amount 33020 NO2 20 168 pob ozone
Al fNlew 2800 m¥/h
Tw22°CAH=50%
%0 M—.“_‘
70
2o B EEBEEEEE
2 ol
5
40 - — )
30
20
10
o ! | | | | | | |
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Ads amount [g]
Ozone NO2
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CityCarb CH: XapaKTtepucTtuku

CleyCarb 4 282412
Capacity test - Efficiency vs Adsorbed amount  2esrsufurcioece
YoZJ'C.R»uSO!-;.
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90\ 8 Y 5
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KynbTypHOE Hacnegue -
IAMFA

« [Nunnom: MexayHapoaHaa Accounaumd MysenHbix AODMUHUCTPATOPOB
* CeHT4a6pb 2014

“floodep:xkka epynnbl komnaHuu Camfil eHecna
3Ha4yumernbHbIU 8kraod 8 pazsumue muccuu IAMFA s
obniacmu npoekmuposaHusi, cmpoumersibcmaea,
aKcryamauuu u obenyxxueaHusi o6bekmos
Kynbmypbl Mo ecemy mupy”

* OHeproaddeKkTMBHbIE BO3AYLUHbIE PUNLTPLI A1 CHUXEHUS
9HepronoTpedneHns n BbIDPOCOB NAapHUKOBLIX.LA30E

BbICOKO3(PEKTUBHLIE apaHTMpPOBaHHbLIMU

g o
Clean air solutions — C mfll




BbiBOObI

PasnunyHblie HOPMbI A4 BHYTPEHHEIO MUKPOKITMMaTa

- B 3asucumocmu om pacriofioxXeHusi, 4yecmeumesibHocmu
apmeghakmos u m.0.

BHyTpeHHI/Ie N BHELWLHNE NCTOYHUKU MOJEKYJTAPHDbIX 3anFI3HeHI/II7I

3arpAa3HUTENM MOTYT KOHTPONIMPOBATLCSA MYTEM MOJEKYISPHON
OYNCTKM BO3ayxa

Pa3nuyHble pellenus Ansa nocTynarLero  peuupKynmpyoLwero
BO3ayxa

LLUnpoknn ananasoH apdekTnBHbIX peweHnin Camfil

[TpoBeaeHne aetanbie amfil

Clean air solutions
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