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EVALUATION OF THE PROTECTIVE PROPERTIES
OF FILTERING HALF-MASKS BY MEASURING
PRESSURE DIFFERENCE

Introduction. An important characteristic of respirator is the capability of its half-mask to protect the respiratory organs
against the surrounding contaminated atmosphere due to a tight half-mask-face contact.

Problem statement. Keeping a constant pressure difference under the mask is a low-cost and simple method of
alternative diagnostics of half-mask protective properties involving special-purpose test aerosols. The method is based
on the determination of the air amount entrained through the gaps while generating rarefaction within the under-mask
area. However, there have been no recommendations on the use of the method for evaluating the insulating properties of
lightweight filtering half-masks from under which it is impossible to evacuate air.

Purpose is to represent a simplified method with measuring the rarefaction under a filtering half-mask making possible
to determine its insulating properties and protection coefficient.

Materials and Methods. Protection coefficient of respirator can be evaluated in terms of air amount passing through
the filtering material and gaps with the preset coefficient of penetration and suction. The latter is calculated as coefficient of
aspiration into the gap of the preset length. Air consumption is determined experimentally as pressure difference between
the half-mask mounted tightly on a dummy and the tubes of preset diameter positioned along the obturation line.

Results. A calibration line of the relation between the pressure difference and the air consumption through a gap for
the filtering half-masks has been developed. Coefficients of insulation and protection of Lepestok-type respirators have
been calculated. The protection coefficients have been established to proportionally depend on the ratio of air consumption
through a filter and gaps between the face and the half-mask along the obturation line.

Conclusions. It has been proved that the methods for determining the protective properties of filtering half-masks in
terms of measuring pressure difference may be used as a low-cost alternative to expensive diagnostics of the quality of
respiratory protective devices. Also, they can be employed for selecting and training workers to properly use the respirators
under manufacturing conditions in accordance with EN 529:2006 requirements.

Keywords: concentration of harmful substances, coefficient of penetration, air consumption, protective properties,
and filtering half-mask.

TOPICALITY available [2]. Petrianov filters (PFs) hold a spe-

In the opinion of experts in the field of air fil- | cific place among them. A high efficiency under
tration, the application of fibrous filters is the the conditions of comparatively low hydrody-
simplest, the most reliable, and economical means | Damic resistance is their characteristic feature.
to capture highly dispersed aerosols [1]. Nume- The unique properties of materials used for the
rous designs with the use of colmasels, fibers of | PFs (i.e. those bearing a high electrostatic charge

lavsan, polypropylene, polyacrylonitrile etc. are | Within their fibers) have enabled to develop light
and comfortable respiratory protective devices

© GOLINKO. V.. CHEBERIACHKO. S.1 (RPDs). They are characterized by high brea-
and YAVORSKA, 0.0., 2018 thing resistance; moreover, they can suppress dif-
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ferent aerosol types [3]. However, the capabi-
lity of half-mask to protect respiratory organs
against dusty atmosphere due to a tight fitting
to face is another important characteristic. Pos-
sible leakage of polluted air along the obturation
line deteriorates significantly the RPDs protec-
tive efficiency. That is why, the evaluation of
protective properties of filtering half-masks at
the stage of their design and laboratory tests is a
topical issue.

ANALYSIS OF SCHOLARLY RESEARCH SOURCES

The leakage between the face and the half-
mask is possible to be detected using either quali-
tative or quantitative method. The qualitative
test of respirators is based on certain subjective
reactions of the sense organs to strong smell of
sprayed saccharine aerosols, Bitrex, and isoamyl
acetate. The research papers [4, 5] contain the
detailed description of this test. Different indi-
vidual sensitivity threshold that, in some cases,
can exceed the maximum permissible concentra-
tion of aerosol is disadvantage of the methods.

The qualitative methods are based on instru-
mental tests. They are more accurate as they ap-
ply special-purpose equipment fixing the avai-
lable aerosol leakage under half-masks. The most
popular method is to determine the coefficient of
suction according to DSTU EN 149. The essence
is to estimate the ratio of the external special-
purpose test aerosol concentration to the under-
mask concentration; in case of filtering half-
masks. Itisthe difference between the penetration
coefficients of the respirator and the filtering
component [6]. However, the procedure requires
rather expensive and complex devices as well as
trained specialists. Moreover, the obtained re-
sults will depend not only upon particle size and
testing method but also upon the conditions of
mixing the flows under the half-mask, the posi-
tion of sampling probe, and the gap along the ob-
turation line, if any [7—9]. The method disadvan-
tage is the impossibility to evaluate the protective
properties under working conditions as to obtain
the average coefficient of penetration. It is re-
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quired to have multiple sample probes for every
testee that is quite costly, labor-consuming, and
impracticable [10]. That is why, a simpler and
more accurate method to evaluate the protective
properties of respirators with the help of constant
pressure control has been developed. The idea of
the method is in evaluating the amount of air
leakage in the context of applied under-mask rare-
faction with the help of a small-size pump and a
pressure sensor [11]. A test person puts on a res-
pirator (which filters are closed tightly with spe-
cial-purpose headers) and holds his/her breathe
for some seconds; the pump connected through
the valve system is activated and evacuates some
air. In this context, rarefaction is recorded by the
pressure sensor. If there are any gaps between the
face and the half-mask, then the rarefaction is re-
duced, the pump is activated, with air evacuated
up to the specified rarefaction. The amount of the
evacuated air precisely corresponds to the leaked
one. The whole procedure takes only 7—10 s [12].
The method is notable for a relatively low cost
of the equipment; though, it cannot be applied
for the filtering half-masks. Thus, the problem of
its improvement as well as the determination of
the protective properties of filtering half-masks
has arisen.

The research objective is to represent a simpli-
fied method for evaluating the protective proper-
ties of filtering half-masks based on the measure-
ment of rarefaction within the under-mask area.
The aim is also to compare the efficiency of wide-
spread half-masks Lepestok and Snezhok manu-
factured in Ukraine.

THEORETICAL PART

While using the respirator, two airflows enter
the under-mask area. The first (main) flow Q,
goes through the filters while the second one Q,
goes through the gaps being, as a rule, minor
openings between the face and the mask (also,
leakage may be a result of exhalation valve de-
fects (Fig. 1)).

The respirator protective level is determined
by the coefficient of protection (ratio of external
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Fig. 1. Scheme of airflows
penetrating under the mask

contaminator concentration, i.e. Cy , to the un-
der-mask C, concentration)

C
2 (1)

n

The amount of under-mask contaminator C,
depends upon the consumption of the air pene-
trating through filter Q, and gaps Q, as well as
upon the coefficients of efficiency of aerosol cap-
turing n, and suction of the nonpurified air due to
leakages along the obturation line 7,

Q1 —m)+CQ,(1—n,)
« Q.+, @
Thus, taking into consideration formula (2),
the coefficient of respirator protection will be
equal to 0

K- o :
%[(1nc>+<1nn>]

While performing the quantitative evaluation
of the insulating properties with the help of test
aerosol, the high-efficiency particle filters applied
in the respirators have been established to cap-
ture, at least, 99.97% aerosol (n, = 1). The mea-
sured K, takes into account only penetration
through gaps Q. Hence, equation (3) makes it
possible to obtain an expression to evaluate the
coefficient of insulation:

1+K
K,=—— (4)

K -

(3)

where K, is the coefficient of air consumption
characterizing the tightness of mask-face contact,
K,=Q/Q,.

The previous studies have demonstrated that
air penetration through the filter is of laminar
character; thus, the airflow through filter Q, de-
pends linearly upon the pressure difference with-
in the filter, if there are no gaps

Qo = f/ Apr (5)
where f; is the coefficient of filter resistance de-
termined experimentally.

The relation between the air consumption
through gap Q, and pressure difference Ap can be
represented as follows

Q,=/.(Ap.— Ap), (6)
where f, and Ap, are the coefficient of gap resis-
tance and pressure difference within the half-
mask in terms of possible availability of gaps.
Taking into consideration formulas (5) and (6),
coefficient of consumption can be determined as

% aAp 7
7 (Ap.—Ap)’ @
where a is the coefficient of respirator resistance
determined from the calibration curve, a = f,/f..
The dependence of consumption coefficient K,
upon pressure difference Ap shows the air con-
sumption through the gaps, i.e. the protective
properties of half-mask. Having inserted the for-
mula (7) into the formula (3), we obtain:

1035+ (1-a)
K- a—ny ®)

EXPERIMENTAL PART

A trial stand (Fig. 2) to measure the pressure
difference within the respirator mounted on head
dummy consists of the following components: a
head dummy, an electronic differential vacuum
micro manometer (7esto 512, measurement range
is 0..200 Pa, a response time is 0.2 s; manufac-
tured by Testo AG, Germany); Microsoft Office
Excel software; a piston pump with 2.5 dm?/cycle
and 12 cycle/min air consumption. The filtering
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respirators Lepestok of FFP2 class were selected
for testing the protective properties (Fig. 3).

An aspirator was used to generate rarefaction
identical to the inhalation process. The system is
adjusted so that in terms of maximum air con-
sumption through the respirator filters the
amount of air coming through the gap will make
up 2% of general consumption.

The basic stage of the research involved the
measurements of air consumption and rarefaction
under the filtering half-mask for six head dum-
mies. Their sizes corresponded to the parametric
table for the selection of participants while test-
ing the protective properties of respirators and
checking their meeting the standard require-
ments (Table 1).

Thus, 5 closed tubes of various diameters, from
2.5 to 14 mm, were set between the half-mask and
the human-face dummy; the half-mask was tigh-
tened along the obturation line with the help of
liquid silicone. That way, the air consumption
and rarefaction under the filtering half-mask in
the process of sequential opening of tubes were
measured (Fig. 3). According to the results, a
calibration curve of the interaction between the
pressure difference Ap and the air consumption
through the gap Q, was plotted. The standard de-
viation of air consumption through the gap va-
ried up to 3% of the average value — the dimen-
sions are indicated in Table 1.

The test stages are as follows:

1. Half-masks were mounted on head dummy
sequentially.

2. As the vacuum micro manometer is connec-
ted, the airflow consumption and the pressure
difference are measured in terms of inhalation for

Table 1
Sizes of Head Dummies Used While Testing

Face width, mm
Face height,mm 1409 (59 140-145 | 146-155
(zone 1) (zone 2) (zone 3)
136—126 — 1(2) —
125—116 1 (1)* 1(3) 1.(4)
ISSN 1815-2066. Nauka innov. 2018, 14(3)
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Fig. 2. Determination of leakages through the gaps (res-
pirators of standart type): 7 — respirator; 2 — head dummy;
3 — air outlet ports; 4 — piston pump

Fig. 3. Respirators for the tests Lepestok

different head positions (the figures indicate the
positions of head dummy while testing: 1 — stan-
dard position of the dummy; 2 — the dummy lies
on its right side; 3 — the dummy lies on its left
side; 4 — the dummy is turned backward; 5 — the
dummy leans forward).

After that, the closed tubes of various diame-
ters are mounted between the half-mask and the
dummy along the obturation line.

3. The obturation line is tightened with the
help of liquid silicone.
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Fig. 4. Calibration line of the relation of pressure difference
Ap and air consumption through the gap Q, for the filtering
half-masks of Lepestok type
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Fig. 5. Calibration line of the relation of pressure difference
Ap and air consumption Q, through the filtering half-mask
of Lepestok type

4. The initial half-mask resistance at an air con-
sumption of 95 I/min with the closed tubes is
measured.

5. The tubes are opened sequentially, with the
under-mask rarefaction Ap measured.

6. According to the obtained data, the depen-
dence of pressure difference Ap on air consump-
tion through the gaps Q, and filters Q, is found
(Fig. 4, 5);

7. Taking into consideration the calibration
curves, K, K,, and K, characterizing the insula-
ting and protective properties of the respirator
are calculated.

The calculation stages are as follows:

1. K, is calculated as index of the insulating
properties of the respirator taking into account

the obtained calibration curve and air con-
sumption.

2. According to DSTU EN 149, the penetra-
tion coefficient of the filtering material used to
manufacture filters for the second protective class
respirators is taken to be, at most, 6% at an air con-
sumption of 95 I /min.

3. The coefficient of suction through the gap
along the obturation line is calculated according
to the formulas [12]

n,=1—5.5k¥3+ 3.77k, at k < 0.009,

n, = 0.819exp (—11.5k) + 0.0975exp (—=70.1k),
at k> 0.009,
DL.

where k= 9, L is the tube length (being equal

to 15 mm while testing), m; D is the coefficient of
diffusion (1.46 - 10> m?/s); and Q, is air consump-
tion through a tube, m3/s.

RESULTS OF THE RESEARCH

Table 2 shows the measured values of pressure
difference for Lepestok-type respirator and vari-
ous dummies.

Table 3 shows the results of air consumption
calculations along the obturation line according
to the formula (6). According to DSTU EN 149,
the penetration coefficient of the filtering mate-
rial used to manufacture filters for the second
protection class respirators should not exceed 6 %
at an air consumption of 951/min. The coefficient
of suction through the gap along the obturation
line can be calculated using the formulas [13].

Table 4 gives the values of the calculated coef-
ficients of air consumption, insulation, and pro-
tection of respirators.

DISCUSSION OF THE RESULTS

Fig. 4 represents the relation between the air
consumption through the gaps and the pressure
difference for the filtering half-mask of Lepestok
type. Each point in the graph is the value of five
measurements. While using the approximation of
the obtained results, we have got coefficient a re-
quired to determine the consumption of air pene-

ISSN 1815-2066. Nauka innov. 2018, 14(3)
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Values of Pressure Difference within Lepestok Type Respirators

Mounted on Dummies

Table 2

trating through the half-mask gaps (the half-mask
is on head dummies). It should be noted that the
calibration graph is necessary for each type of
filtering half-masks as they can differ in their
filter resistance, which considerably affects the
suction.

The experiment results indicate that in the
cases of 5 and 6, the respirator has demonstrated
the worst results. It shows that if the head size is
rather large, it is hard to provide the required in-
sulating properties along the obturation line. One
of the possible reasons is the necessity of indivi-
dual assembly of Lepestok respirator as it is avai-
lable in the form of “semi-finished product”. It is
rather difficult to assemble the respirator proper-
ly without adequate training. In most cases, the
user does not pay attention to the arrangement of
folds along the perimeter of obturator; that re-
sults in the formation of additional channels for
unfiltered air suction (Fig. 6). The conclusion
also confirms the test results for the insulating
and protective properties of frame Snezhok-type
respirator which final calculation is presented in
Table 5.

The analysis of obtained data demonstrates
comparatively similar results; in our opinion, this
tells about fewer gaps formed along the obtura-
tion line.

Similar conclusions have been made in [14].
The research shows that the respirator of Le-

ISSN 1815-2066. Nauka innov. 2018, 14(3)

Number Number Pressure difference within the respirator for various head dummy positions, Ap, Pa
of zone of dummy { 9 3 4 5 Average
1 1 72 70 73 73 72 72.0+1.0
2 2 74 71 72 73 73 72.6+09
3 73 75 72 74 73 73.4+09
4 74 76 76 74 75 75.0+0.8
3 5 70 71 73 71 72 71.4+09
6 68 71 70 71 71 702+ 1.1
AVERAGE 71.7£2.0 72321 72713 | 72711 | 72.7£1.0
Table 3

Relation between the Pressure Difference and the
Suction within the Half-Masks

Average pressure Average Aj
difference pressure " G
Number within the difference for COIisumIt)hlon
of dummy | half-mask fixed | the half-masks bta ontg ‘13.
air-tightly on on dummies, | ° Ql,,l a ll;m [ne
dummy, Ap, Pa Ap, Pa i/ min
1 72.0+1.0 840
2 726 +0.9 777
3 73.4+0.9 693
4 80108 750+ 0.8 525
5 71.4+0.9 903
6 70211 1029
Table 4

Calculations of Insulation and Protection Coefficients
for the Lepestok-Type Respirators

Air Equivalent . .
consumption | diameter Coefti- | i ?00&1_
Numfbcr along the of hole ?wnt_ cient of uCI}Et‘O_f
N obturation | along the OLCON™ | nsula- | PrOYEC
dummy line obturation sum}gtlon tion K, t1}(<)n
Q,, ml/min |line, d, mm 4 :
1 840 3.0 1.1 1.1 34.2
2 777 2.5 1.2 1.2 359
3 693 2.0 1.4 1.4 38.3
4 525 1.8 1.9 1.9 441
5 903 3.2 1.0 1.0 32.5
6 1029 3.5 0.9 0.9 29.6
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a b

pestok type provides the stated level of protec-
tion only for 70% of the testees. The authors
pointed out the importance of proper respirator
preparation. It appeared that the further tests
showed better results. It should be noted that
those testees learnt how to assemble the respira-
tor correctly and to fix it on their faces. Atten-
tion was paid to a uniform arrangement of the
obturator folds along the perimeter of assembled
respirator, to a proper fit between the metal car-
rier and the nasal bridges, and to positioning of
main-set strings on the back of their heads. Sum-
ming up the carried out studies, the authors em-
phasize that the protective level of Lepestok-
type respirator depends mostly upon the level of
user’s preparation and training.

It should be mentioned that according to
DSTU EN 529:2006 “Recommendations on the
selection, use, and maintenance of RPD” ap-
proved by Resolution No.179 of 29.06.2006 of the
Cabinet of Ministers of Ukraine “On the appro-
val and cancellation of the national standards of
Ukraine”, which came into effect since 01.10.2007,

Table 5
Calculation Results of Insulation and Protection
Coefficients for the Snezhok-Type Respirators

Air Equivalent ) )
consumption | diameter C(.)efﬁ_ Coeffi- ('Zoefﬁ—‘
Numfber along the of hole cflent_ cient of mentt O_f
0 obturation | along the OLCom™ 1 ihsula- | PO
dummy line obturation Sum[[{)tlon tion K, t;gn
Q,, ml/min |line, d, mm » :
1 315 1.3 2.0 5.1 80
2 210 0.9 3.1 7.2 115
3 210 0.9 3.1 7.2 115
4 315 1.3 2.0 5.1 80
5 315 1.3 2.0 5.1 80
6 420 1.5 1.5 4.3 65
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Fig. 6. Arrangement of corrugations within

the obturator of Lepestok-type filtering respi-

rators in terms of correct (@) and incorrect (b)
assembly

it is required to have obligatory tests for the ade-
quacy of each selected RPD protection. Conse-
quently, as a result of RPD testing under working
conditions, each worker can ask his/her employer
to replace one respirator for another to have the
required protection level.

The proposed method may be applied as alter-
native to costly tests of protective properties of
respirators in terms of special-purpose test aero-
sols. It is convenient for preliminary evaluation
of the protective properties of filtering half-masks
in order to prevent using low-quality RPD while
carrying out human tests in special-purpose
chambers. Moreover, one of the areas is the trai-
ning of workers how to use RPD properly under
working conditions. It is of special importance in
the case of Lepestok-type respirators. According
to DSTU EN 529:2006, the procedure of training
is compulsory; its organization is a mandatory
condition for high-quality respiratory protection
of workers while using the proposed method.

The following results have been obtained from
the research:

+ A calibration line of the relation between pres-
sure difference Ap and air consumption through
the gap Q, for the filtering half-masks of Lepe-
stok-type has been plotted,;

+ Dependence of the protection coefficient upon
the insulation coefficient for the Lepestok-type
respirators has been determined,;

+ The protection coefficient has been proved to
be directly proportional to the consumption
coefficient and inversely proportional to the
resistance coefficient of filtering materials;

+ The filtering half-masks of Lepestok type have
been found to have a considerably lower coef-
ficient of protection as compared with the Sne-

zhok half-masks;

ISSN 1815-2066. Nauka innov. 2018, 14(3)
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+ The main reason for the degradation of protec- | + It has been proved that the method may be

tive properties, i.e. the complexity of uniform used to train the workers how to use RPD
arrangement of folds along the obturation line, properly at the production site, according to
has been substantiated; DSTU EN 529:2006.
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OIITHKA 3AXNCHUX BJIACTUBOCTEN ®LIBIPYIOUYNX NIBMACOK
3A IOIIOMOTOIO BUMIPIOBAHHA ITEPEITALY TUCKY

Beryn. BaksinBolio XapakTepUCTUKOIO peciiipaTopa € 3/[aTHICTh HOTo HaIliBMacKU 3aXUIIATH OPTaHy TUXaHH Bifl pi3-
HOMaHITHUX 3a0pyiHEHb B aTMOChEpi 32 PAXyHOK IIJILHOTO IPUJISTAHHS 10 OOIMYYsL.

IIpoGaemaTtuka. OnHUM 3 HU3KOBAPTICHUX i IIPOCTUX METOAIB ajbTepHATUB JIarHOCTUKHM 3aXUCHUX BJIaCTUBOCTEN
HaIliBMacOK 3a JI0TIOMOTO10 CIEI[ia/IbHIX TeCT-aePO30JIiB € MiATPUMAHHS TOCTIHOTO TIepenay THCKY I1i/1 Mackolo. Bin 6asy-
€ThCSI Ha BU3HAYCHHI KiTBKOCTI TTOBITPS, IO T/ICMOKTYETHCS Yepes IIJINHN, TPU CTBOPEHHI PO3PS/KEHHS Y T IMACOTHOMY
npoctopi. OxHaK, HeMaE PeKOMEeH/IAITIH TI0/I0 MOKJINBOCTEH I[bOT0 METO/IY B OI[IHIOBAHHI i30JII0I0UNX BJIACTUBOCTEN JIETKUX
(inbTpyounx HariBMacoK, 3-11i/1 SKUX He MOKHA BiJ[Ka4aTh MOBIiTPSI.

Mera. Po3pobutu clipoleHuii MeTo/i OliHIOBaHHS 3aXMCHUX BJIACTUBOCTEN HAIIBMACOK 3 BUKOPUCTAHHSIM BUMIpIO-

BOCTI Ta KOeiIlieHT 3aXUCTY.
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Marepiam if Mmeroau. KoedilieHT 3axucTy pecripaTopa MOKHA OIIHUTH 32 KiIbKIiCTIO TIOBIiTPSI, IO IPOXOIUTD Yepes
disbrpyrounii MaTepia i WIMHU 3 BiZoMuM KoedillieHTOM IPOHUKHEHHS 1 migcocy. OcTaHHill 00UMCI0EThCsT SIK Koedi-
LIEHT acMiparii B IIJINHY Bi/IOMOI TOBXKUHU. BUTpaTy MOBITPsI BU3HAYAIOTHCS €KCIIePUMEHTAIBHO 32 PI3HUIEIO TUCKIB MiX
repMETHYHO PO3TAIIOBAHOIO HAIIIBMACKOIO Ha MaHEKeHi Ta PO3TalioBaHUMM 110 1i iepuMeTpy oOTiopaliii TpyGouKamMu 3 Bi0-
MUM JliaMeTPOM.

Pesyabratu. [lo6ynoBata kaniOpyBajibHa IKala B3AEMO3B 3Ky IepelaiiB THCKY I BUTPAT IIOBITPSI Yepes3 3a30p s
(inprpyrounx nanismacok. Pozpaxosano xoediiienTn i3ossii ta 3axucty pecriparopis tuiy «Jlenecroks. Beranosseno,
1m0 KoedillieHT 3aXUCTY TIPSMOTIPOIIOPIITHO 3a/IeKUTh BiJl CIIBBITHOIIEHHS BUTPAT TOBITPs yepe3 (iibTp i MianHu Mix
06JIM9YsIM 1 HATTI BMACKOIO 110 CMY3i 00TIOpATtil.

BucHosku. /[oBezieno, 1110 MeTo | BUSHAUEHHST 3aXUCHUX BJIACTUBOCTEN (PiIbTPYIOUNX HATIIBMACOK BUMIPIOBAHHSIM Ii€e-
pemnajiB THCKY MOKHAa BUKOPUCTOBYBATH SIK aJBTePHATHBY BUCOKOBAPTICHIN MIarHOCTHUIN SIKOCTI 3ac00iB 1HAMBIAYaILHOTO
3aXMCTY OPTaHiB AMXaHHs, a TAKOXK 3aCTOCOBYBATH TIPH MiO0OPI Ta HABYAHHI MPaIliBHUKIB MPaBUJIBbHIN eKCIuTyaTarii pecrri-
paTopiB Ha BUPOGHUITTBI BiamosixHo 10 Bumor EN 529: 2006.

Kntouosi cnoea: KOHIEHTPAITiS NIKIVIMBUX PEYOBUH, KOe(DilliEHT IIPOHUKHEHHS, BUTPATA TTOBITPS, 3aXUCHI BJIaCTH-
BOCTI, (GiJIbTPYBaJIbHA HATTIBMACKA.
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npoct. /l. fABopuutikoro, 19, [luenp, 49600, Yxkpanna,
+380 56 744 7339, rector@nmu.org.ua

OITEHKA 3AIIIMTHBIX CBOMCTB ®UJBIPYIOIINX ITOJYMACOK
CIIOMOIIbIO USMEPEHNWA IIEPEITA/IA IABJIEHIA

Beenenne. Baxioil xapakTepuCTUKOI PeCMpaTopa SABJISIeTCs CIIOCOOHOCTD €ro TTOJYMACKH OrpaskAaTh Opratbl AbIXa-
HUS OT Pa3JIMYHBIX 3arpsA3HEHNIT aTMOChepBl 32 CUET IJIIOTHOTO TIPUJIETaHus K JIUILY.

IIpo6aemaTuka. OHUM U3 HEJOPOTUX U IIPOCTBIX METOIOB AJIKTEPHATUBOI IMArHOCTUKY 3alIUTHBIX CBOUCTB T10JTyMa-
COK C ITOMOIIIBIO CITEIIAJIBHBIX TECT-adP030JI€il SIBIIsIeTCs MOJIepsKaHie TIOCTOSTHHOTO Meperna/ia AaBjaeHnsT o/ Mackoil. On
OCHOBAH Ha OIpe/ieJIeHNN KOJTMYIeCTBa II0/[CAChIBAEMOro BO3/yXa Yepe3 3a30Pbl IIPH CO3/IaHIH Pa3psI’KEeHIS B IOIMACOYHOM
npocrpancTBe. OHAKO, HET PeKOMEHAlUil 0 BO3MOKHOCTHU OLEHUTH € IIOMOIIBIO 3TOTO MeTO/a M30IMPYIOIIIe CBONCTBA
JIETKUX (DUIIBTPYIOIINX TTIOJIyMACOK, U3-T10/l KOTOPBIX HEJIb3s1 OTKAYaTh BO3/YX.

Iemxs. Pazpaborarh yIIPOIEHHBINH METO/I OI[EHKHU 3AlUTHBIX CBOICTB MOJIYMACOK C UCTIOJIb30BAHIEM U3MEPEHHsI pa3-
pexeHus BO3/yxa 1Mo GUIbTPYIONIeH MOJIyMacKo, MO3BOSIONINI YCTAHOBUTD €€ M30JINPYIONNe CBOHCTBA 1 K0adhu-
IUEHT 3aIUTBL

Marepuasst u MeToabl. KoadduiinmeHT 3amThl pecrinpaTopa MOKHO OIIEHHUTD 110 KOJINYECTBY IIPOXO/SIIEr0 BO3/LyXa
yepes (hrIbTpyIonii MaTepHasl U 3a30Pbl ¢ U3BECTHBIM KOa(h(UITMEHTOM NPOHUKaHK 1 nojicoca. [locieannii Bpruncisercs
Kak Koa(GUIMEHT acnupaIiu B MeIb U3BECTHON UIMHBL. PacXo/bl BO3/1yXa ONPEIE/ISIOTCS KCIIEPUMEHTAIbHO 110 Pa3HOC-
TH JIABJICHUS] MEXKILY T€PMETHIECKH PACIIOIOKEHHON MOTyMACKOU HA MaHEKEHE U € PACIIOJIOKEHHBIMU 110 €€ TIEPUMETpPY 00-
TIOpAIU TPYOOUKAMY C M3BECTHBIM [IIAMETPOM.

Pesyabrarst. [Toctpoena KarnbpoBoyHast MKala B3aMMOCBSI3H Tleperajia TaBIeHIsI U PACX0/[a BO3/LyXa 4epes 3a30p JUIst
(uanprpyromux nosymacok. Paccuntanbl KoahGUIIMEHTHI M30JISIIMK U 3AIUTHI PECITUPATOPOB TuIla «JlernecToks». YcTanos-
JIEHO, 4TO KO3(hMUIMEHT 3alUThI TIPSMOIIPONIOPIMOHAIIBHO 3aBUCUT OT COOTHOIICHUS PACXO/I0B BO3/1yXa yepes huisTp u
3a30PbI MEKJLY JIUIIOM U [OJIyMACKOM 110 M0JI0Ce OOTIOPAIIUY.

BoiBozpl. [lokazano, 4To MeTO/| OIpe/iesIeHUs 3alUTHBIX CBOHCTB (DUIIBTPYIONIMX [TOJYMACOK 110 U3MEPEHHUIO TIepera-
JIOB JIABJICHUSI MOKHO MCIIOJIb30BATh KAaK aJIBTEPHATUBY JIOPOTOCTOSIIEH MarHOCTUKE Ka4yecTBA CPE/ICTB MHINBUILYAIbHOM
3allUThl OPraHOB JbIXaHMUSI,  TAKIKE MCIIOJIb30BaTh IIPU MoAO0pe 1 00yyeHnn pabOTHUKOB MPaBUIbHON SKCILIyaTalluK pec-
[PATOPOB HA IPOU3BOCTBE B COOTBETCTBUU ¢ TpeboBanusMu EN 529:2006.

Kntouesvie cao6a: KOHIEHTpPAIMS BPEAHBIX BeleCTB, KOah(UIMEHT MPOHUKAHUS, PACXO/l BO3/LyXa, 3all[UTHbIE CBOICT-
Ba, GUIIBTPYIOIIAs ITOJyMACKA.
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